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GENERAL NOTICES AND 

REQUIREMENTS 


The General Notices and Requirements section (the General 
Notices) .presents the basie assumptions, definitions, and de- 
fault conditions for the interpretation and application of the 
United States Pharmacopeio (USP) and the National Formulary 

Reauirements stated in these General Notices apply to all 
articles recognized in the USP and NF (the "compendia") 
and to all generał chapters unless specifically stated 
otherwise. 

1. TITLE AND REVISION 

The fuli title of this publication (consisting of four volumes 
and including its Supplements), is The Pharmacopeio of the 
United States of America, Fortieth Revision and the National 
Formulary, Thirty-Fifth Edition. These titles may be abbrevi- 
ated to USP 40, to NF 35, and to USP 40-NF 35. The United 
States Pharmacopeio, Fortieth Revision, and the National For¬ 
mulary, Thirty-Fifth Edition, supersede all earlier revisions. 
Where the terms "USP," "NF, or "USP : NF' are used with- 
out further qualification during the period in which these 
compendia are official, they reler only to USP 40, NF 35, 
and any Supplement(s) ihereto. The same titles, with no fur- 
ther distinction, apply equally to print or electronic presen- 
tation of ihese contents. Althougn USP and NF are pub- 
lished under one cover and share these General Notices , they 
are separate compendia. 

This revision is official beginning May 1, 2017 unless oth¬ 
erwise indicated in specific text. 

Supplements to USP and NF are published periodically. 

Accelerated Revisions, published periodically on the Offi¬ 
cial Text section of USP's website (http://www.usp.org/usp- 
nf/official-text), are designed to make revisions official morę 
□uickly than through the routine process for publishing 
standards in the USP-NF. Interim Remion Announcements are 
Accelerated Revisions to USP and NF that contain official re- 
visions and their effective dates. 

Revision Bulletins are Accelerated Revisions to official text 
or postponements that require expedited publication. They 
penerally are official immediately unless otherwise specified 
fn the Revision Bulletin. 

Errata are Accelerated Revisions representing correctjons 
to items erroneously published. Announcements of the avail- 
ability of new USP Reference 5tandards and announcements 
of tests or procedures that are held in abeyance pending 
availability of required USP Reference Standards are also 
available on the "Official Text" tab of USP's website. 

2. OFFICIAL STATUS AND LECAL RECOGŃITION 


OfTicial text of the USP and NF is published in the USP-NF 
Online (www.uspnf.com) in the edition identified as "CUR- 
RENTLY OFFICIAL" and in Accelerated Revisions that super¬ 
sede the USP-NF Online as described below. 

Routine revisions are published in the USP-NF Online and 
become official on the datę indicated, usually six months 
after publication. Accelerated Revisions supersede the 
USP-NF Online and become official on the datę indicated. 
Links to Accelerated Revisions on the USP website can be 
found in any superseded monograph or generał chapter in 
the USP-NF Online. , „ , 

Print and USB flash drive versions of the USP and /S/F also 
are available. Routine revisions are provided with the same 
timing as the USP-NF Online. Official text published in Sup¬ 
plements supersedes that in the previously published print or 


USB flash drive versions of USP-NF. These versions also are 
superseded by Accelerated Revisions as described above. 

In the event of any disparity between the print or USB 
flash drive versions and the USP-NF Online , the USP-NF On¬ 
line will be deemed to apply. 

2.20. Official Articles 

An official article is an artide that is recognized in USP or 
NF. An article is deemed to be recognized and included in a 
compendium when a monograph for the article is published 
in the compendium and an official datę is generally or spe- 
cifically assigned to the monograph. 

The title specified in a monograph is the official title for 
such article. Other names considered to be synonyms of the 
official titles may not be used as substitutes for official titles. 

Official articles include both official substances and official 
produets. An official substance is a drug substance, excipient, 
dietary ingredient, other ingredient, or component of a fin- 
ished device for which the monograph title indudes no indi- 
cation of the naturę of the finished form. 

An official product is a drug product, dietary supplement, 
compounded preparation, or finished device for which a 
monograph is provided. 

2.30. Legał Recognition 

The USP and NF are recognized in the laws and regula- 
tions of many countries throughout the world. Regulatory 
authorities may enforce the standards presented in the USP 
and NF, but because recognition of the USP and NF may 
vary by country, users should understand applicable laws 
and regulations. In the United States under the Federal 
Food, Drug, and Cosmetic Act (FDCA), both USP and NF are 
recognized as official compendia. A drug with a name rec¬ 
ognized in USP-NF must comply with compendial identity 
standards or be deemed adulterated, misbranded, or both. 
See, e.g., FDCA § 501 (b) and 502(e)(3)(b); also FDA regula¬ 
tions, 21 CFR § 299.5(a&b). To avoid being deemed 
adulterated, such drugs must also comply with compendial 
standards for strength, quality, and purity, unless labeled to 
show all respects in which the drug differs. See, e.g., FDCA 
§ 501 (b) and 21 CFR § 299.5(c). In addition, to avoid being 
deemed misbranded, drugs recognized in USP-NF must also 
be packaged and labeled in compliance with compendial 
standards. See FDCA § 502(g). 

A dietary supplement represented as conforming to speci- 
fications In USP will be deemed a misbranded food if it fails 
to so conform. See FDCA § 403(s)(2)(D). 

Enforcement of USP standards is the responsibility of FDA 
and other government authorities in the U.S. and elsewhere. 
USP has no role in enforcement. 


Change to read: 

3. CONFORMANCE TO STANDARDS 
3.10. Applicability of Standards 
Standards for an article recognized in the compendia 
( USP-NF) are expressed in the artide's monograph, applica¬ 
ble generał chapters, and General Notices. The identity, 
strength, quality, and purity of an article are determined by 
the official tests, procedures, and acceptance criteria, and 
other requirements incorporated in the monograph, in ap¬ 
plicable generał chapters, or in the General Notices. "Appli¬ 
cable generał chapters" means generał chapters numbered 
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below 1000 or above 2000 that are madę applicable to an 
article through reference in General Notices, a monograph, 
or another applicable generał chapter numbered below 
1000. Where the requirements of a monograph differ from 
the requirements specified in these General Notices or an 
applicable generał chapter, the monograph reguirements 
apply and supersede tne requirements of the General Notices 
or applicable generał chapters, whether or not the mono¬ 
graph explicitly States the difference. 

(jenerał chapters numbered 1000 to 1999 are for infor- 
mational purposes only. They contain no mandatory tests, 
assays, or other reguirements applicable to any official arti¬ 
cle, regardless of citation in a generał chapter numbered 
below 1000, a monograph, or these General Notices. Gen¬ 
eral chapters numbered above 2000 apply only to articles 
that are intended for use as dietary ingredients and dietary 
supplements. General chapter citations in NF monographs 
refer to USP generał chapters. 

Early adoption of revised standards in odvance of the offi¬ 
cial datę is allowed by USP unless specified otherwise at the 
time of publication. Where revised standards for an existing 
article have been published as finał approved ^official texr 
(as approved in section 2.10 Official Text) but have not yet 
reached the official datę (six months after publication, un¬ 
less otherwise specified; see "official datę", section 2.20 Offi¬ 
cial Articles ), compliance with the revised standard shall not 
preclude a finding or indication of conformance with com- 
pendial standards, unless USP spedfies otherwise by prohib- 
iting early adoption in a particular standard. 

The standards in the relevant monograph, generał chap- 
ter(s), and General Notices apply at all times in the life of the 
article from production to expiration. It is also noted that 
the manufacturer's specifications, and manufacturing prac- 
tices (e.q., Quality by Design, Process Analytical Technology, 
and Real Time Release Testing initiatives), generally are fof- 
lowed to ensure that the article will comply with com- 
pendial standards until its expiration datę, when stored as 
directed. Every compendial article in commerce shall be so 
constituted that when examined in accordance with these 
assays and test procedures, it meets all applicable pharma- 
copeial requirements (General Notices, monographs, and 
generał chapters). Thus, any official article is expected to 
meet the compendial standards if tested, and any official 
article actually tested as directed in the relevant monograph 
must meet such standards to demonstrate compliance. 

Some tests, such as those for Dissolution and Uniformity 
of Dosagę Units, require multiple dosage units in conjunc- 
tion witn a decision scheme. These tests, albeit using a 
number of dosage units, are in fact one determination. 

These procedures should not be confused with statistical 
sampling plans. The similarity to statistical procedures may 
seem to suggest an intent to make inference to some larger 
group of units, but in all cases, statements about whether 
tne compendial standard is met apply only to the units 
tested. Repeats, replicates, statistical rejection of outliers, or 
extrapolations of results to larger populations, as well as the 
necessity and apprppriate frequency of batch testing, are 
neither specified nor proscribed by the compendia; such de- 
cisions are based on the objectives of the testing. Frequency 
of testing and sampling are left to the preferences or airec- 
tion of those performing compliance testing, and other 
users of USP-NF, includmg manufacturers, Buyers, or regula¬ 
tory authorities. 

Official products are prepared according to recognized 
principles of good manufacturing practice and from ingredi- 
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ents that meet USP or NF standards, where standards for 
such ingredients exist (for dietary supplements, see section 
3.10.20). 

Official substances are prepared according to recognized 
principles of good manufacturing practice and from ingredi¬ 
ents complying with specifications designed to ensure that 
the resultant substances meet the requirements of the com¬ 
pendial monographs. 

3.10.10. Applicability of Standards to Drug Products, 
Drug Substances, and Excipients 

The applicable USP or NF standard applies to any article 
marketed in the United States that (1) is recognized in the 
compendium and (2) is intended or Iabeled for use as a 
drug or as an ingredient in a drug. Such articles (drug prod¬ 
ucts, drug substances, and excipients) include both human 
drugs (wnether dispensed by prescription, "over the 
counter," or otherwise), as well as animal drugs. The appli¬ 
cable standard applies to such articles whether or not the 
added desianation "USP" or "NF" is used. The standards 
apply equaHy to articles bearing the official titles or names 
derived by transposition of the definitive words of official 
titles or transposition in the order of the names of two or 
morę active ingredients in official titles, or where there is 
use of synonyms with the intent or effect of suagesting a 
significant degree of identity with the official titJe or name. 
3.10.20. Applicability of Standards to Medical Devices, 
Dietary Supplements, and Their Components and 
Ingredients 

An article recognized in USP or NF shall comply with the 
compendial standards if the article is a medical aevice, com- 
ponent intended for a medical device, dietary supplement, 
dietary ingredient, or other ingredient that is intended for 
incorporation into a dietary supplement, and is Iabeled as 
conforming to the USP or NF. 

Generally, dietary supplements are prepared from ingredi¬ 
ents that meet USP, NF, or Food Chemicals Codex standards. 
Where such standards do not exist, substances may be used 
in dietary' supplements if they have been shown to be of 
acceptable food grade quality using other suitable 
procedures. 

-*3.10.30. Applicability of Standards to the Practice of 
Compounding (New) 

USP compounding practice standards, Phormaceutical 
Compounding—Nonsterile Preparations (795) and Pharmaceu- 
tical Compounding—Sterile Preparations (797), as appropriate, 
apply to compounding practice or activity regardless of 
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Indicating Conformance 
A drug product, drug substance, or excip!ent may use the 
designation "USP" or ''NF" in conjunction with its official 
title or elsewhere on the label only when (1) a monograph 
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is provided in the specified compendium and (2) the article 
complies with the identity prescribed in the specified 
compendium. 

When a drug product f drug substance, compounded 
preparation, or excipient differs from the relevant USP or NF 
standard of strength, quality, or purity, as determined by 
the application of the tests, procedures, and acceptance cri- 
teria set forth in the relevant compendium, its difference 
shall be plainly stated on its label. 

When a drug product, drug substance, compounded 
preparation, or excipient fails to comply with the identity 
prescribed in USP or NF or contains an added substance that 
interferes with the prescribed tests and procedures, the arti¬ 
cle shall be designated by a name that is clearly distinguish- 
ing and differentiating from any name recognized in USP or 
NF. 

A medical device, dietary supplement, or ingredient or 
component of a medical device or dietary supplement may 
use the designation "USP" or "NF" in conjunction with its 
official title or elsewhere on the label only when (1) a mon- 
ograph is provided in the specified compendium and (2) 
the article complies with the monograph standards and 
other applicable standards in A that A ujrj'o compendium. 

The designation "USP" or "NF" on the label may not and 
does not constitute an endorsement by USP and does not 
represent assurance by USP that the article is known to 
comply with the relevant standards. USP may seek legał re- 
dress if an article purports to be or is represented as an 
official article in one of USP's compendia and such daim is 
determined by USP not to be madę in good faith. 

The designation "USP-NF" may be used on the label of 
an article provided that the label also bears a statement 
such as "Meets NF standards as published by USP," indicat- 
ing the particular compendium to which the article purports 

t0 \A^en the letters "USP," "NF," or "USP-NF" are used on 
the label oł an article to indicate compliance with com- 
pendial standards, the letters shall appear in conjunction 
with the official title of the article. The letters are not to be 
endosed in any symbol such as a circle, square, etc., and 
shall appear in Capital letters. . 

If a dietary supplement does not comply with all applica¬ 
ble compendial requirements but contains one or morę die¬ 
tary ingredients or other ingredients that are recognized in 
USP or NF, the individual ingredient(s) may be desianated as 
complying with USP or NF standards or being of USP or NF 
guality provided that the designation is limited to the indi- 
vidual ingredient(s) and does not suggest that the dietary 
supplement complies with USP standards. 

4. MONOGRAPHS AND GENERAL CHAPTERS 

4.10. Monographs 

Monographs set forth the article's name, definition, speci- 
fication, and other requirements related to packaging, stor- 
age, and labeling. The specification consists of tests, proce¬ 
dures, and acceptance criteria that help ensure the identity, 
strength, quality, and purity of the article. For generał re- 
quirements relating to specific monograph sections, see sec- 
tion 5 Monograph Components. 

Because monographs may not provide standards for all 
relevant characteristics, some official substances may con- 
form to the USP or NF standard but differ with regard to 
nonstandardized properties that are relevant to their use in 
specific preparations. To assure substitutability in such in- 
stances, users may wish to ascertain functional equivalence 
or determine sucn characteristics before use. 

4.10.10. Applicability of Test Procedures 

A single monograph may include morę than one test, 

C rocedure, and/or acceptance criterion for the same attri- 
ute. Unless otherwise specified in the monograph, all tests 
are requirements. In some cases, monograph instructions al- 
low the selection of tests that reflect attributes of different 
manufacturers' articles, such as different polymorphic forms, 
impurities, hydrates, and dissolution. Monograph instruc- 
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tions indicate the tests, procedures, and/or acceptance crite¬ 
ria to be used and the required labeling. 

The order in which the tests are listed in the monograph 
is based on the order in which they are approved by the 
relevant Expert Committee for indusion in the monograph. 
Test 1 is not necessarily the test for the innovator or for the 
reference product. Depending on monograph instructions, a 
labeling statement is not typically required if Test 1 is used. 
4.10.20. Acceptance Criteria 
The acceptance criteria allow for analytical error, for una- 
voidable variations in manufacturing and compounding, and 
for deterioration to an extent considered acceptable under 
practical conditions. The existence of compendial accep¬ 
tance criteria does not constitute a basis for a claim that an 
official substance that morę nearly approaches 100 percent 
purity "exceeds" compendial quality. Similarly, the fact that 
an article has been prepared to tighter criteria than those 
spedfied in the monograph does not constitute a basis for a 
claim that the article ,7 exceeds" the compendial 
requirements. 

An official product shall be formulated with the intent to 
provide 100 percent of the quantity of each ingredient de- 
clared on the label. Where the minimum amount of a sub- 
slance present in a dietary supplement is required by law to 
be higher than the lower acceptance criterion allowed for in 
the monograph, the upper acceptance criterion contained 
in the monograph may be increased by a corresponding 
amount. , . 

The acceptance criteria specified in individua! monographs 
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and in the generał chapters for compounded preparations 
are based on such attributes of quality as might be ex- 
pected to characterize an article compounded from suitable 
bulk drug substances and ingredients, using the procedures 


providedor recognized principles of good compounding 
practice, as described in these compendia. 

4.20. General Chapters 

Each generał chapter is assigned a number that appears in 
angle brackets adiacent to the chapter name (e.g.. Chroma - 
togrophy (621)). General chapters may contain tne 
following: 

• Descriptions of tests and procedures for application 
through individual monographs, 

• Descnptions and specifications of conditions and prac- 
tices for pharmaceutical compounding, 

• General Information for the interpretation of the com¬ 
pendial requirements, 

• Descriptions of generał pharmaceutical storage, dispens- 
ing, and packaging practices, or 

• General guidance to manufacturers of official substances 
or official products. 

When a generał chapter is referenced in a monograph, 
acceptance criteria may be presented after a colon. 

Some chapters may serve as introductory overviews of a 
test or of analytical techniques. They may reference other 
generał chapters that contain techmques, details of the pro¬ 
cedures, and, at times, acceptance criteria. 
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Change to read: 

5. MONOGRAPH COMPONENTS 

5.10. Molecular Formula 

The use of the molecular formula for the active ingredi- 
ent(s) named in defining the required strength of a com¬ 
pendial article is intended to designate the Chemical entity 
or entities, as given in the complete Chemical name of the 
article, having absolute (100 percent) purity. 

5.20. Added Substances 

Added substances are presumed to be unsuitable for in- 
clusion in an official article and therefore prohibited, if their 
presence impairs the bioavailability, therapeutic efficacy, or 
safety of the official article; or they interfere with the assays 
and tests prescribed for determining compliance with the 
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compendial standards (see seclion 3.20 Indicating 
Conformance). 

The air in a Container of an official article may, where 
appropriate, be evacuated or be replaced by carbon diox- 
iae, helium, argon, or nitrogen, or by a mixture of these 
gases. The use of such gas need not be declared in the 
fabeling. 

5.20.10. Added Substances in Official Substances 
Official substances may contain only the specific added 
substances that are permitted by the individual monograph. 
Such added substances shall not exceed the quantity re- 
quired for providinq their intended effect. Where such addi- 
tion is permitted, the label shall indicate the name(s) and 
amount(s) of any added substance(s). 

5.20.20. Added Substances (Exclpients and Ingredients) 
in Official Products 

Suitable substances and excipients such as antimicrobial 
agents, pharmaceutical bases, carriers, coatings, flavors, pre- 
servatives, stabilizers, and vehicles may be added to an offi¬ 
cial product to enhance its stability, usefulness, or elegance, 
or to facilitate its preparation, unless otherwise specified in 
the individual monograph. 

Added substances and excipients employed solely to im- 
part color may be incorporated into official products other 
than those intended for parenteral or ophthalmic use, in 
accordance with the reaulations pertaining to the use of 
colors issued by the U.S. Food and Drug Administration 
(FDA), provided such added substances or excipients are 
otherwise appropriate in all respects. (See also A lnjectións 
and Implanted Drugs'Products (1), Product Quality Tests Com- 
mon to Parenteral Dosage Forms , Specific Tests, Vehicles and 
added substances , Added substancesjtuspw 
The proportions of the substances constituting the base in 
ointment and suppository products and preparations may 
be varied to maintain a suitable consistency under different 
ciimatic conditions, provided that the concentrations of ac- 
tive ingredients are not varied and provided that the 
bioavailability, therapeutic efficacy, and safety of the prepa¬ 
ration are not impaired. 

5.20.20.1. In Compounded Preparations 
Compounded preparations for which a complete compo- 
sition is given shall contain only the ingredients named in 
the formulas unless specifically exempted herein or in the 
individual monograph. Deviation from the specified 
processes or metnods of compounding, although not from 
the ingredients or proportions thereof, may occur provided 
that the finished preparation conforms to the relevant stan¬ 
dards and to preparations produced by following the speci¬ 
fied process. 

Where a monograph for a compounded preparation calls 
for an ingredient in an amount expressed on the dried ba- 
sis, the ingredient need not be dried before use if due al- * 
lowance is madę for the water or other volatile substances 
present in the quantity taken. 

Specially denatured alcohol formulas are available for use 
in accordance with federal statutes and reaulations of the 
Intemal Revenue Service. A suitable formula of specially de¬ 
natured alcohol may be substituted for AJcohol in the manu- 
facture of official preparations intended for intemal or topi- 
cal use, provided that the denaturant is volatile and does 
not remain in the finished product A preparation that is 
intended for topical application to the skin may contain spe¬ 
cially denatured alcohol, provided that the denaturant is ei- 
ther a usual ingredient in the preparation or a permissible 
added substance; in either case the denaturant shall be 
identified on the label of the topical preparation. Where a 
process is given in the individual monograph, any prepara¬ 
tion compounded using denatured alcoTiol shall be identical 
to that prepared by the monograph process. 

5.20.20.2. In Dietary Supplements 
Additional ingredients may be added to dietary supple- 
ment products provided that the additional ingredients: (1) 
comply with applicable regulatory requirements; and (2) do 
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not interfere with the assays and tests prescribed for deter- 
mining compliance with compendial standards. 

5.30. Description and Solubility 
Only where a guantitative solubility test is given in a 
monograph and is designated as sucn is it a test for purity. 

A monograph may indude Information reaarding the arti- 
cle's description. Information about an article's "description 
and solubility" also is provided in the reference table 
Descnption and Relative Solubility of USP and NF Articles. The 
reference table merely denotes the properties of articles that 
comply with monograph standards. The reference table is 
ded primarily for the 


intended primarily for those who use, prepare, and dispense 
drugs and/or related articles. Although the information pro- 
vided in monographs and the information in the reference 
table may indirectly assist in the preliminary evaluation of an 
article, it is not intended to serve as a standard or test for 
purity. 

The approximate solubility of a compendial substance is 
indicated by one of the following descriptive terms: 


Descriptlvc Term 

Parts of Solvent Required 
for 1 Part of Solulc 

Verv soluble 

Less than 1 

Freely soluble 

From 1 to 10 

Soluble 

From 10 to 30 

SDarinnly soluble 

From 30 to 100 

5liahtlv soluble 

From 100 to 1.000 

Verv sliahtly soluble 

From 1.000 to 10.000 

Practically insoluble. or Irisoluble 

Greater than or equal to 

10,000 


5.40. Identity 

A compendial test titJed Identity or Identification is pro- 
vided as an aid in verifying the identity of articles as they 
are purported to be, e.g., those taken from labeled contain- 
ers, and to establish whether it is the article named in 
USP-NF. The Identity or Identification test for a particular arti¬ 
cle may consist of one or morę procedures. When a com¬ 
pendial test for Identity or Identification is undertaken, all 
requirements of all specified procedures in the test must be 
met to satisfy the requirements of the test. Failure of an 
article to meet all the requirements of a prescribed Identity 
or Identification test (i.e., failure to meet the requirements of 
all of the specified procedures that are components of that 
test) indicates that the article is mislabeled and/or 
adulterated. 

5.50. Assay 

Assay tests for compounded preparations are not in¬ 
tended for evaluating a compounded preparation before 
dispensing, but instead are intended to serve as the official 
test in the event of a question or dispute regarding the 
preparation^ conformance to official standards. 

5.50.10. Units of Potency (Biological) 

For substances that cannot be completely characterized 
by Chemical or physical means or that need confirmation of- 
functionality or tertiary structure, it may be necessary to ex- 
press quantities of biological activity in units of biological 
potency, each defined by an authoritative, designated refer¬ 
ence standard. In cases where International reference mater- 
ials have been discontinued, intemational units of potency 
may be defined in terms of molecular mass, such as in the 
cases of vitamins A, D, and E. 

Where available, World Health Organization (WHO) Inter¬ 
national biological standards define the International Units 
(IU). USP monographs refer to the units assigned by USP 
Reference Standards either directly as International Units (IU) 
or as "USP Units." For some biological products, units of 
potency are value assigned against a corresponding U.S. 
Standard established by FDA, whether or not International 
Units or USP Units have been defined (see Biologics (1041)). 
Notę that product-related labeiing, e.g., on containers, need 
not use the fuli phrase "USP [product name] Units" that 
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appears in many USP monograph labeling sections 
term "USP Units" can be used on product labeling consis- 
tent with USP compendial requirements, provided it is elear 
from the context that the volume is stated in terms of USP 
[product name] Units. In such circumstances it should be 
elear that "USP Units" and "USP [product name] Units 
share the same meaning. 

5.60. Impurities and Foreign Substances 
Tests for the presence of impurities and foreign substances 
are provided to limit such substances to amounts that are 
unobjectionable under conditions in which the article is cus- 
tomarily employed (see also Impurities in Drug Substances 
and Drug Products (1086)). . . . ,, . 

Nonmonograph tests and acceptance criteria suitable for 
detecting and controlling impurities that may result from a 
change m the processing methods or that may be intro- 
duced from external sources should be employed m addi- 
tion to the tests provided in the indiyidual monograph, 
where the presence of the impurity is inconsistent with ap- 
plicable good manufacturing practices or good pharmaceu- 
tical practices. 

5.60.10. Other Impurities in USP and NF Articles 
If a USP or NF monograph includes an assay or organie 
impurity test based on chromatography, other than a test 
for residual solvents, and that monograph procedurę does 
not detect an impurity present in the substance, the amount 
and identity of the impurity, where both are known, shall 
be stated in the labeling (certificate of analysis) of the offi- 



i an offi- 

uia. JUWU...W __... ~_ mm content 

js 0.1% or greater. The sum of all Other Impurities combined 
with the monograph-detected impurities may not exceed 
2.0% (see Ordinary Impurities (466)), unless otherwise stated 

in the monograph. , ... 

The following categories of drug substances are excluded 
from Other Impurities requirements: ... 

• Fermentation products and semi-synthetics derived 
therefrom, 

• Radiopharmaceuticals, 

• Biologics, 

• Biotechnology-derived products, 

• Peptides, 

• Herbals, and 

• Crude products of animal or plant origin. 

Any substance known to be toxic shall not be listed under 
Other Impurities. 

5.60.20. Residual 5olvents in USP and NF Artides 

All USP and NF articles are subject to relevant control of 
residual solvents, even when no test is specified in the indi¬ 
yidual monograph. If solvents are used during production, 
they must be or suitable quality. In addition, the toxicity 
and residual level of each solvent shall be taken into consid- 
eration, and the solvents limited according to the principles 
defined and the requirements specified in Residual Sohents 
(467), using the generał methods presented therein or other 
suitable methods. 

5.60.30. Elemental Impurities in USP Drug Products and 
Dietary Supplements 

Effective January 1, 2018, elemental impurities will be 
r nntrolled in official drug products according to the princi- 

’ Elemental Impuri- 

_ _ alcon- 

.w -..___dietary supplements 

according to the principles defined and requirements speci¬ 
fied in Elemental Contaminants in Dietary Supplements 
(2232). Also effective January 1, 2018, hieavy Metals (231) 
will be omitted and all references to it in generał chapters 
and monographs will be deleted. Early adoption of the re- 
ńuirements in (232) and (2232) are permitted by USP, and 
u (232) or (2232), as applicable, is fully implemented with 
respect to a particular drug product or dietary supplement 
in advance of the January 1, 2018 datę, that product and its 
ingredients will no longer need to comply with applicable 
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ctions The <231 > requirements to be considered by USP to be in con- 

formance with USP-NF requirements. 

5.70. Performance Tests 

Where content uniformity determinations have been 
madę using the same analytical melhodology specified in 
the Assay, with appropriate allowances madę for differences 
in sample preparation, the average of all of the individual 
content uniformity determinations may be used as the Assay 
value. 

5.80. USP Reference Standards 
USP Reference Standards are authentic specimens that 
have been approved as suitable for use as comparison stan¬ 
dards in USP or NF tests and assays. (See USP Reference Stan¬ 
dards <11).) Where USP or NF tests or assays cali for the use 
of a USP Reference Standard, only those results obtained 
using the specified USP Reference Standard are conclusiye. 
Where a procedurę calls for the use of a compendial article 
rather than for a USP Reference Standard as a materiał stan¬ 
dard of reference, a substance meeting all of the com- 
pendial monograph requirements for that article shall be 
used. If any new USP or NF standard requires the use of a 
new USP Reference Standard that is not yet avaiiable, that 
portion of the standard containlng the requiremenl shall not 
be official until the specified USP reference materiał is 
available. 


clIIclUlU. 

Unless a Reference Standard label bears a specific potency 
u , content, assume the Reference Standard is 100.0% pure 
in the official application. Unless otherwise direcled in the 
procedurę in the individual monograph or in a generał 
chapter, USP Reference Standards are to be used in accor- 
dance with the instructions on the label of the Reference 
Standard. 


Change to read: 

6. TESTINC PRACTICES AND PROCEDURES 
6.10. Safe Laboratory Practices 

In performing compendial procedures, safe laboratory 
practices shall be followed, induding precautionary meas- 
ures, protective equipment, and work practices consistent 
with the Chemicals and procedures used. Before undertaking 
any procedurę described in the compendia, the analyst 
should be aware of the hazards associated with the Chemi¬ 
cals and the techniques and means of protecting against 
tliem. These compendia are not designed to describe such 
hazards or protective measures. 

6.20. Automated Procedures 
Automated and manuał procedures employing the same 
basie chemistry are considered equivalent. 

6.30. Alternative and Harmonized Methods and 
Procedures , . .. 

Alternative methods and/or procedures may be used it 
they provide advantages in terms of accuracy, sensitivity, 
precision, selectivity, or adaptability to automation or com- 
puterized data reduction, or in other special circumstances. 
Such alternative procedures and methods shall be validated 
as described in validalion of Compendial Procedures <1225) 
and must be shown to give equivalent or better results. 

Only those results obtained by the methods and procedures 
given in the A ćompendliuu 5 wo are conclusive. 

Alternative procedures should be submitted to USP for 
evaluation as a potential replacement or addition to the 
standard (see section 4.10 Monographs). ' 

Certain generał chapters contam a statement that the text 
in question is harmonized with the corresponding text of 
the European Pharmacopoeia and/or the /apanese Pharmaco- 
poeia and that these texts are interchangeable. Therefore, if 
a substance or preparation is found to comply with a re- 
quirement using an interchangeable method or procedurę 
from one of these pharmacopeias, it should comply with the 
requirements of the USP-NF. When a difference appears, or 
in the event of dispute, only the result obtained by the 
method and/or procedurę given in the USP-NF is conclusive. 
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6.40. Dried, Anhydrous, Ignited, or Solvent-Free Basis 
Ali calculalions in the compendia assume an "as-is" basis 
unless otherwise specified. 

Test procedures may be performed on the undried or 
unignited substance and the results calculated on the dried, 
anhydrous, or ignited basis, provided a test for Loss on Dry¬ 
ing, or Water Determination, or Loss on Ignition , respectively, 
is given in the monograph. Where the presence of moisture 
or other volatile materiał may interfere with the procedurę, 
previous drying of the substance is specified in tne individ- 
ual monograph and is obligatory. 

The term ''solvent-free" signifies that the calculation shall 
be corrected for the presence of known solvents as deter- 
mined using the metnods described in (467) unless a test 
for limit of organie solvents is provided in the monograph. 

The term "previously dried" without qualification signifies 
that the substance shall be dried as directed under Loss on 
Drying (731) or Water Determination (921) (gravimetric 
determination). 

Where drying in vacuum over a desiccant is directed, a 
vacuum desiccator, a vacuum drying pistol, or other suitable 
vacuum drying apparatus shall be used. 

6.40.10. Ignite to Constant Weight 

"Ignite to constant weight- means that ignition shall be 
continued at 800 ±25°, unless otherwise indicated, until 
two consecutive weighinas, the second of which is taken 
after an additional period appropriate to the naturę and 
quantity of the residue, do not differ by morę than 0.50 mg 
per g of substance taken. 

6.40.20. Dried to Constant Weight 

"Dried to constant weight" means that drying shall be 
continued until two consecutive weighings, the second of 
which is taken after an additional drying period appropriate 
to the naturę and quantity of the residue, do not differ by 
morę than 0.50 mg per g of substance taken. 

6.50. Preparation of Solutions 

6.50.10. Filtration 

Where a procedurę qives direction to "filter" without fur- 
ther qualification, the (iquid shall be passed through suitable 
filter paper or equivalent device until the filtrate is elear. 

Due to the possibility of filter effects, the initial volumes of a 
filtrate may be discarded. 

6.50.20. Solutions 

Unless otherwise specified, all Solutions shall be prepared 
with Purified Water. Solutions for auantitative measures shall 
be prepared using accuralely weighed or accurately meas- 
ured analyles (see section 8.20 About ). 

An expression such as "(1 in 10)" means that 1 part by 
volume of a liquid shall be diluted with, or 1 part by weight 
of a solid shall be dissolved in, a sufficient quantity of the 
diluent or solvent to make the volume of the finisned solu- 
tion 10 parts by vo!ume. An expression such as "(20:5:2)" 
means that the respective numbers of parts, by volume, of 
the designated liquids shall be mixed, unless otherwise 
indicated. 

6.50.20.1. Adjustments to Solutions 
When a specified concentration is called for in a proce¬ 
durę, a solution of other normality or molarity may be used, 
provided that allowance is madę for the difference in con¬ 
centration and that the change does not inerease the error 
of measurement. 

Proportionately larger or smaller quantities than the speci¬ 
fied weights ano volumes of assay or test substances and 
Reference Standards may be taken, provided the measure¬ 
ment is madę with at least equivalent accuracy. 

Unless otherwise indicated, analyte concentrations shall be 
prepared to within ten percent (10%) of the indicated 
value. In the case in which a procedurę iś adapted to the 
working rangę of an instrument, solution concentrations 
may differ from the indicated value by morę than ten per¬ 
cent (10%), with appropriate changes in associated calcula- 
tions. Any changes snall fali within the validated rangę of 
the instrument. 
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When adjustment of pH is indicated with either an acid or 
base and the concentration is not indicated, appropriate 
concentrations of that acid or base may be used. 

6.50.20.2. Test Solutions 

Information on Test Solutions (TS) is provided in the Test 
Solutions portion of the Reagents, Indicators, and Solutions 
section of the USP-NF. Use of an alternative Test Solution or 
a change in the Test Solution used may require validation. 

6.50.20.3. Indicator Solutions 

Where a procedurę specifies the use of an indicator TS, 
approximately 0.2 mL, or 3 drops, of the solution shall be 
added unless otherwise directed. 

6.60. Units Necessary to Complete a Test 
Unless otherwise specified, a sufficient number of units to 
ensure a suitable analytical result shall be taken. 

6.60.10. Tablets 

Where the procedurę of a Tablet monograph directs to 
weigh and finely powder not fewer than a given number of 
Tablets, a counted number of Tablets shall be weighed and 
reduced to a powder. The portion of the powdered Tablets 
taken shall be representative of the whole Tablets and shall, 
in tum, be weighed accurately. 

6.60.20. Capsules 

Where the procedurę of a Capsule monograph gives di¬ 
rection to remove, as completely as possible, tne contents of 
not fewer than a given number of the Capsules, a counted 
number of Capsufes shall be carefully opened and the con¬ 
tents quantitatively removed, combined, mixed, and 
weighed accurately. The portion of mixed Capsules contents 
taken shall be representative of the contents of the Capsules 
and shall, in tum, be weighed accurately. 

6.70. Reagents 

The proper conduct of the compendial procedures and 
the reliability of the results depend, in part, upon the quality 
of the reagents used in the performance of the procedures. 
Unless otherwise specified, reagents conformfng to the spec- 
ifications set forth in the current edition of Reagent Chemi¬ 
cals published by the American Chemical Society (ACS) shall 
be used. Where such ACS reagent specifications are not 
available or where the required purity differs, compendial 
specifications for reagents of acceptable qua!ity are provided 
(see the Reagents , Indicators, and Solutions section ot the 
USP-NF). Reagents not covered by any of these specifica¬ 
tions should be of a arade suitable to the proper perfor¬ 
mance of the method of assay or test invo!vea. 

Listing of these reagents, including the indicators and So¬ 
lutions employed as reagents, in no way implies that they 
have therapeutic utility; furthermore, any reference to UŚP 
or NF in their labelina shall include also the term "reagent" 
or "reagent grade." USP may supply reagents if they other¬ 
wise may not be generally commercially available. 

6.80. Equipment 

Unless otherwise specified, a specification for a definite 
size or type of Container or apparatus in a procedurę is 
given solely as a recommendation. Other dimensions or 
types may be used if they are suitable for the intended use.' 

6.80.10. Apparatus for Measurement 

Where vofumetric flasks or other exact measuring, weigh- 
ing, or sorting devices are specified, this or other equipment 
of at least equivalent accuracy shall be employed. 

6.80.10.1. Pipet/Pipette 

Where a pipet/pipette is specified, a suitable buret may be 
substituted. Where a "to contain" pipet/pipette is specified, 
a suitable volumetric fiask may be substituted. 

6.80.10. Z Light Protection 

Where low-actinic or light-resistant containers are speci¬ 
fied, either containers specially treated to protect contents 
from light or elear containers that have been rendered 
opaque by application of a suitable coating or wrapping 
may be usea. 
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6.80.20. Instruments Apparatus . 

An instrument may be substituted for the specified instru¬ 
ment if the substitute uses the same fundamental principles 
of operation and is of equivalent or areater sensitivity and 
accuracy. These characteristics shall be qualified as appropri- 
ate. Where a particular brand or source of a materiał, instru¬ 
ment, or piece of equipment, or the name and address of a 
manufacturer or distributor, is mentioned (ordinarily in a 
footnote), this identification is fumished solely for informa- 
tional purposes as a matter of convenience, without implica- 
tion o? approval, endorsement, or certificalion. 

6.80.20.1. Chromatographic Tubes and Columns 
The term "diametetf refers to interna! diameter (ID). 

6.80.20.2. Tubing J 

The term "diameter" refers to outside diameter (OD). 

6.80.20.3. Steam Bath 

Where use of a steam bath is directed, use actively flow- 
ing steam or another regulated heat source controlled at an 
equivalent temperaturę. 

6.80.20.4. Water Bath 

A water bath requires vigorously boiling water unless oth- 
erwise specified. 

6.80.30. Temperaturę Reading Devices 
Temperaturę reading devices suitable for pharmacopeial 
cflfications that are traceable to a Na- 


- type, such as a resistance temperaturę-, - 

tor, or tnermocouple. Standardization of thermometers is 
performed on an established testing frequency with a tem¬ 
peraturę standard traceable to NIST. For example, refer to 
the current issue of American Society of Testing and Materi¬ 
als (ASTM) standards El for liquid-in-glass thermometers. 

7. TEST RESULTS 

7.10. Interpretation of Reauirements 
Analytical results observed in the laboratory (or calculated 
from experimenlal measurements) are compared with staled 
acceptance criteria to determine whether the article con- 
forms to compendial requirements. 

The reportable value, which often is a summary value for 
several lndividual determinations, is compared with the ac¬ 
ceptance criteria. The reportable value is the end result of a 
completed measurement procedurę, as documented. 

Wnere acceptance criteria are expressed numerically 

» U >r»L r «r% nr-if q| gpj I I H HO T .1 H fi ICW IfltA/Pf I 

the spec 

uul I1W _ ...j limit(s). Accept- 

considered significant to the last digit shown. 

7.10.5. Nominał Concentratlons in Equations 
Where a "nominał concentration" is specified, calculate 
the concentration based on the label claim. In assay proce- 
dures, water correction is typically stated In the Deiinition 


^ ®nd on the label of the USP Reference Standard. For other 

procedures, correction for assayed content, potency, or both 
is madę prior to using the concentration in the equation 
provided in the monograph. 


7.10.10. Equivalence Statements in Titrimetrlc 
Procedures 

The directions for titrimetric procedures conclude with a 
statement of the weight of the analyte that is equivalent to 
each mL of the standardized titrant. In such an equivalence 
statement, the number of significant figures in the concen¬ 
tration of the titrant should be understood to correspond to 
the number of significant figures in the weight of the 
analyte. Corrections to calculations based on the blank de- 
termination are to be madę for all titrimetric assays where 
appropriate (see Titrimetry (541)). 

7.20. Rounding Rules 

The observed or calculated values shall be rounded ort to 
the number of decimal places that is in agreement with the 
limit expression. Numbers should not be rounded until the 
finał calculations for the reportable value have been com¬ 
pleted. Intermediate calculations (e.g., slope for łinearity) 
may be rounded for reporting purposes, but the original 
(not rounded) value should be used for any additional re- 
quired calculations. Acceptance criteria are fixed numbers 
and are not rounded. . 

When rounding is required, consider omy one digit in the 
decimal place to the right of the last place in the limit ex- 
pression. If this digit is smaller than 5, it is eliminated and 
the preceding digit is unchanged. If this digit is equal to or 
greater than 5, it is eliminated and the preceding digit is 
increased by 1. 

Change to rcad: 

8. TERMS AND DEFINITIONS 

8.10. Abbreviations 

• RS refers to a USP Reference Standard. 

• CS refers to a Colorimetric Solution. 

• TS refers to a Test Solution. ■ 

• VS refers to a Volumetric Solution that is standardized m 
accordance with directions given in the individual mon¬ 
ograph or in the Reagents , Indicators , ond Solutions sec- 
tion of USP-NF. 

8.20. About 

"About" indicates a quantity within 10%. 

If the measurement is stated to be "accurately measured" 
or "accurately weighed," follow the statements in Volumetric 
Apparatus (31) and Balances (41), respectively. 

8.30. Alcohol Content 

Perceńtages of alcohol, such as those under the heading 
Alcohol Content , refer to percentage by volume of C 2 H 5 OH 
at 15.56°. Where a formula, test, or assay calls for alcohol, 
ethyl alcohol, or ethanol, the USP monograph article Alcohol 


lllustration of Rounding Numcricał Valucs 
for Comparison with Rcguirements 


Unrounded Valuc 

Rounded Result 

Conforms 

Assay limit ^98.0% 

97.96% 

98.0% 

Yes 

97.92% 

97.9% 

No 


97.95% 

98.0% 

Yes 

Assay limit £101.5% 

101.55% 

101.6% 

No 

101.46% 

101.5% 

Yes 


101.45% 

101.5% 

Yes 

Limit test <0.02% 

0.025% 

0.03% 

No 


0.015% 

0.02% 

Yes 


0.027% 

0.03% 

No 

Limit test £3 ppm 

3.5 ppm 

3.4 ppm 

2.5 ppm 

. *« Ppm 

3 ppm 

3 ppm 

No 

Yes 

Yes 
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shall be used. Where reference is madę to "^luowp abso^ 3 ^óO^^Rea^tlon Time 

Reaction time is 5 minutes unless otherwise specified. 


lute (100 percentj ethanol is intended. Where a procedurę 
calls for dehydrated alcohol. alcohol absolute # or anhydrous 
alcohol, the USP monograph article Dehydrated Alconol 
shall be used. 

8 . TO. Atomie Weights 

Atomie weights used in computing molecular weights and 
the factors in the assays and elsewhere are those established 
by the IUPAC Commission on A !sotopic Abundances and 
Atomie Weights. A (/jp <0 
8.50. Blank Determinations 

Where it is directed that "any necessary correction" be 
madę by a blank determination, the determination shall be 
eonducted using the same quantities of the same reagents 
treated in the same manner as the solution or mixture con- 
lairiing the portion of the substance under assay or test, but 
with the substance itself omitted. 


8.170. Specific Gravity 

Specific gravity is the weight of a substance in air at 25° 
divided by the weight of an equal volume of water at the 
same temperaturę. 

8.180. Temperatures 

Temperatures are expressed in centigrade (Celsius) de¬ 
grees, and all measurements are madę at 25° unless other- 
wise indicated. Where moderate heat is specified, any tem¬ 
peraturę not higher than 45° (113° F) is indicated. 

8.190. Time 

Unless otherwise specified, rounding rules, as described in 
section 7.20 Rounding Rules, apply to any time specified. 
8.200. Transfer 

'Transfer" indicates a quantitative manipulation. 


8 60. Concomitantly 

"Concomitantły" denotes that the determinations or 
measurements are to be performed in immediate 
succession. 

8.70. Desiccator 

The instruction "in a desiccator" indicates use of a tightly 
closed Container of suitable size and design that maintains 
an atmosphere of Iow moisture content by means of a suita¬ 
ble desiccant such as anhydrous calcium chloride, magne- 
sium perchlorate, phosphorus pentoxide, or silica gel. See 
also section 8.220 Vocuum Desiccator. 

8.80. Logarithms 

Logarithms are to the base 10 . 


8.210. Vacuum 

"Vacuum" denotes exposure to a pressure of less than 
20 mm of mercury (2.67 kPas), unless otherwise indicated. 
8 . 220 . Vacuum Desiccator 

"Vacuum desiccator" indicates a desiccator that maintains 
a low-moisture atmosphere at a reduced pressure of not 
morę than 20 mm of mercury (2.67 kPas) or at the pressure 
designated in the individual monograph. 

8.230. Water 

8.230.10. Water as an Ingredient in an Official Product 
As an ingredient in an official product, water meets the 
requirements of the appropnate water monograph in USP or 
NF. 


8.90. Microbial Strain 

A microbial strain cited and identified by its American 
Type Culture Collection (ATCC) catalog number shall be 
used directly or, if subcultured, shall be used not morę than 
five passages removed from the original strain. 

8.100. Negligible 

"Negligible" indicates a quantity not exceeding 0.50 mg. 
8.110. NLT/NMT 

"NLT" means "not less than." "NMT" means "not morę 
than." 

8.120. Odór 

"Odorless," "practically odorless," "a faint characteristic 
odor," and variations thereof indicate eva!uation of a suita¬ 
ble quantity of freshly opened materiał after exposure to the 
air for 15 minutes. An odor designation is descriptive only 
and should not be regarded as a standard of purity for a 
particular lot of an article. 

8.130. Percent 

"Percent" used without qualification means: 

• For mixtures of solids and semisolids, percent weight in 
weight; 

• For Solutions or suspensions of solids in liquids, percent 
weight in volume; 

• For Solutions of liquids in liquids, percent volume in 
volume; 

• For Solutions of gases in liquids, percent weight in 
volume. 

For example, a 1 percent solution is prepared by dissolv- 
ing 1 g of a solid or semisolid, or 1 mL of a liquid, in suffi- 
cient sokent to make 100 mL of the solution. 

8.140. Percentage Concentrations 
Percentage concentrations are expressed as follows: 

• Percent Weight in Weight (w/w) is defined as the num- * 
ber of g of a solute in lOOg of solution. 

• Percent Weight in Volume (w/v) is defined as the number 
of g of a solute in 100 mL of solution. 

• Percent Volume in Volume (v/v) is defined as the number 
of mL of a solute in 100 mL of solution. 


8.230.20. Water in the Manufacture of Official 
Substances 

When used in the manufacture of official substances, 
water shall meet the requirements for drinking water as set 
forth in the U.S. Environmental Protection Agency National 
Primary Drinking Water Regulations or in the drinking water 
regulations of the European Union or of japan, or in the 
World Health Organization's Guidelines for Drinking Water 
Quality. Additional specifications may be required in 
monographs. 

8.230.30. Water in a Compendial Procedurę 
When water is called for in a compendial procedurę, the 
USP article Purified Water shall be used unless otherwise 
specified. Definitions for other types of water are provided 
in Reagents, Indicators, and Solutions and in Water for Phar- 
maceutical Purposes (1231). 

8.240. Weights and Measures 
In generał, weights and measures are expressed In the 
International System of Units (SI) as established and revised 
by the Conference generale des poids et mesures. For com¬ 
pendial purposes, the term "weight" is considered to be 
synonymous with "mass." 

Moiality is designated by the symbol m preceded by a 
number that represents the number of moles of the desig¬ 
nated solute contained in 1 kilogram of the designated 
solvent 

Molarity is designated by the symbol M preceded by a 
number tnat represents the number of moles of the desig¬ 
nated solute contained in an amount of the designated sol- 
vent that is sufficient to prepare 1 liter of solution. 

Normality is designated by the symbol N preceded by a 
number that represents the number of equivalents of the 
designated solute contained in an amount of the designated 
solvent that is sufficient to prepare 1 liter of solution. 

The symbol for degrees (°) without a qualifying unit of 
measure represents degrees Celsius. 

Chart of Symbols and Prefixes commonly employed for SI 
metric units and other units: 


8.150. Pressure 

Pressure is determined by use of a suitable manometer or 
barometer całibrated in terms of the pressure exerted by a 
column of mercury of the stated height. 



Units 

Symbol 

Notes 

Lencjth 





meter 

m 




















USP 40 


General Notices xxi 


afroozpharma@yahoo.com 



Units 

Symbol 

Notes 


centimeter 

cm 



millimeter 

mm 



mlcrometer 

lim 

Previously referred to 
as a micron 


nanometer 

nm 

Preyiously the symbol 
mp (for mlllimicron) 
was used 


Anastróm 

A 

Eaual to 0.1 nm 

Mass 





kiloaram 

kq 



qrnm 

q 



milliaram 

ma 



microaram 

un 

The symbol pg is used 
in the USP and NP to 
represent micrograms, 
but micrograms may 
be represented as 
"meg" for labeling 
and prescribing pur- 
pose5. The term 
''gamma/ symbolized 
by y, frequently is 
used to represent mi¬ 
crograms in biochemi- 
cal literaturę. 


nanoaram 

na 



piconram 

pq 



dallon 

Da 

Also relerred to as the 
unified atomie mass 
unit and is equal to 

1/12 limes the mass 
of the free carbon 12 
atom. 


kilodalton 

kDa 


Time 





second 

s 



minutę 

min 



hour 

h 


Volume 





liter 

L 

1 L is equal to 1000 
cm 1 (cubic centime- 
lers) 


dedllter 

dL 



mllJlliter 

mL 

1 mL is equal to 1 cm 1 , 
sometimes relerred to 
as cc 


microlitcr 

UL 


Tempera¬ 

turę 





Celsius 

°C 


Amount of 
Substance 





mole 

mol 

Historically relerred to 
as gram-molecular 
weight or gram-atom- 
ic weiaht 


millimole 

mmol 



micromole 

nmol • 



femtomole 

fmol 




linlts 

Symbol 

Notes 


equivalent 

Eq 

1 Also referred to as 
gramcquivalent 
weight. It is used in 
the cniculation of sub¬ 
stance concentration 
in units of normality. 
This unit is no longer 
preferred for use In 
analytical chemistry or 
metroloqy. 


milli equrv- 
alent 

mEq 



osmolę 

Osmól 

Osmotic pressure of a 
solution, related to 
substance concentra¬ 
tion. 


milliosmole 

mOsmol 


Pressure 





Pascal 

Pa 



kilopascal 

kPa 



pounds per 
square 
inch 

psi 

| 


millimeter 
ol mercii- 

rv 

mmHrj 

1 Eoual to 133.322 Pa 

Electrfcal 

units 





ampere 

A 



volt 

V 



mi!!ivolt 

mV 



hertz 

Hz 

Unit of freauency 


kilohertz 

kHz 



mcaahertz 

MHz 



electron 

volt 

eV 



kifo-elec- 
tron volt 

keV 



mega-elec- 
tron volt 

MeV 


Radiation 





bccoucrcl 

Pq 

SI unit of activity for 
radionuciides 


kilobec- 

auerel 

kBa 



megabec- 

auerel 

MBg 

• 


gigabec- 

ouerel 

CBq 



curie 

a 

Non-SI unit of activity 
for radionuciides 

. 

millicurie 

mCi 



microcurie 

uG 



nanocurie 

nG 


Other 





acceleration 
due to 
qravitv 

n 

Used to express ratę of 
centrifuaation 


revolutions 
per min¬ 
utę 

rpm 

Used to express ratę of 
centrifuoation 


Sclected SI Prcfixcs 


Name 

Symbol 

Factor 

qiqa 

C 

10* 

meoa 

M 

10* 
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5elected SI Prcflxcs (Continued) 


Name 

Symbol 

Factor 

kilo 

k 

10* 

dęci 

d 

io-» 

centJ 

c 

10 : 

mliii 

m 

10* 

micro 

fi 

10-‘ 

nano 

n 

10* 

pico 

D 

10-” 

femto 

f 

10-’* 


9. PRESCRIBING AND DISPENSING 
9.10. Use of Metric Units 

Prescriptions for compendial articles shall be written to 
State the quantity and/or strength desired in metric units 
unless otherwise indicated in the individual monograph (see 
also section 5.50.10 Units of Potency [Biological] above). If an 
amount is prescribed by any other system of measurement, 
only an amount that is the metric equivalent of the pre¬ 


scribed amount shall be dispensed. Abbreviations for the 
terms "Units" or "International Units" shall not be used for 
labeling or prescribina purposes. Apothecary unit designa- 
tions on labels and laoeling shall not be used. 

9.20. Changes In Volume 

In the dispensing of prescription medicalions, slight 
changes in vo!ume owing to variations in room tempera- 
tures may be disregarded. 

10. PRESERVATION, PACKAGING, 5TORAGE, AND 
LABELING 

10.10. Packaging and Storage 
Ali articles in USP or NF are subject to the packaging and 
storage requirements specified In Packaging and Storage Re - 
guirements (659), unless different requirements are provided 
in an individual monograph. 

10.20. Labeling 

Ali articles in USP or NF are subject to the labeling re- 
quirements specified in Labeling (7), unless different require- 
ments are provided in an lndividual monograph. 
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| u oilper Tar 

DEFKNITION 

juniper Tar is the empyreumatic votatiie oif obtained from 
the woody portions of juniperus oxycedrus L (Fam, 
Pinaceae). 

IDENTIFICATION 
o A. 

Sampie solution: Shake 1 vo!ume of Juniper Tar with 
20 volumes of warm water, filter, and use the fil tratę. 
Analysis: To 5 mL of the cold Sampie solution add a few 
drops of silver-ammonium nitrate TS* 

Acceptanoe critena; A blade color is produced. 
o B. 

Sampie solution: Shake 1 vo!ume of juniper Tar with 
20 vofumes of warm water, filter, and use the filtra te, 
Analysis: To 5 mL of the Sampie solution add a few 
drops of alkaline cupric tartrate TS, and heat the solu¬ 
tion to boiling. 

Acceptance criteria: A red precipifate is formed. 

SPECIJFIC TESTS 

® Specific Gravity (841): 0.950-1.055 
o Reactjon: The filtrate prepared for Identification test A is 
acid to litmus. 


* ROSIN OR R051N OlLS 

Sampie solution: Triturate 1 mL of juniper Tar with 
15 mL of sofvent hexane, and filter. 

Analysis: Mix equal volumes of Sampie solution and cu- 
prio acetale solution (10 mg/mL), shake vrgorously, and 
aIJow the liguids to separate, Decant the solvent nexane 
fayer into a test tubę, and add an equal volume of 
ether. 

Acceptance criteria: The Jiquid does not become dark 
green or blackish. 

ADDITIONAL REQUIREMENTS 

o Packaging and Storage: Preserve in tight, light-resistant 

containers, and avoid exposure to excessive heat. 
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Kanamycin Iniection 

DEFINITION 

Kanamycin iniection contains an amount of kanamycin sul 
fate equivalent to NLT 90,0% and NMT TT5.0% of the 
iabelea amount of kanamycin (CuHuNtOu). it contains 
suitable buffers and preservatives. 

IDENTIFICATION 

* A, Thin-Layer Chromatographic Identification Test 

( 201 ) 

Sample solution: 1 mg/ml of kanamycin from Injection 
in water 

Chromatographic system 

Adsorbent: 0.25-mm layer of chromatographic sifica 
gel mixture, heated at 110° for 1 h and cooled imme- 
diately before use 
Application votume: 10 pL 

Developincj solvent system: 1 50 mg/ml of monoba- 
sic potassium phosphate in water 
Spray reagent: 10 mg/ml of ninhydrin in butyl 
alcohoi 

Analysis: Proceed as directed in the chapter. Altów the 
spots to dry, and develop in a chamber previously equi- 
librated for 18 h with the Developing sofvent system. Re- 
move the piąte from the chamber, and air-dry. Spray 
the piąte with Spray reagent t and dry at 110° for 10 
min. 

Acceptance criteria: Meets the reguirements 

* B. The retention time of the kanamycin peak of the Sam- 
ple solution corresponds to that of tne Standard solution , 
as obtained in the Assay . 

ASSAY 

* PROCEDURĘ 

Mobile phase: 0415 N sodium hydroxide solution 
System suitability solution: 20 pg/mL of USP Amikacin 
RS and 8 pg/mL of USP Kanamycin Sulfate RS in water 
Standard solution: 8 jug/ml of USP Kanamycin Sulfate 
RS In water 

Sample solution: Nominally 6 pg/ml of kanamycin 
from Injection in water 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: Electrochemfcal 
Modę: Integrated amperometiic 
Rangę: 300 nC 
Output: 1 V fult-scale 
Electrodes 
indicator: Gold 

Reference: pH silver-sllver chfonde 
Waveform: See Tobie L 


Tab!e 1 


Time 

M 

Potential 
(V) 

Intearation 

0.00 

+0.04 


0.30 

+0.04 

Seain 

0.50 

+0.04 

Bid 

0.S1 

+0.BO 

— 

0.70 

+0.80 


0.71 

-0.80 

.— 

0,90 

“0.80 

— 


Cotumns 

Guard: Packing L47 
Analytical: 4-mm x 25-cm; packing L47 
Flow ratę: 0.5 mL/mtn 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTE—jhe relative retention times for kanamycin and 
amikacin are about 1.0 and 1.3, respectively,j 
Suitability reąuirements 

Resolutton: NLT 3 between kanamycin and amikacin, 
System suitability solution 
Taliing factor: NMT 2, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
kanamycin (ĆiuH^On) in the portion of Injection 
taken: 

Result = ( ruin ) x (Q/Cu) x P x Fx 100 

r u = peak area from the Sample solution 

n - peak area from the Standard solution 

Cs - concentratłon of USP Kanamycin Sulfate RS in 
the Standard solution (pg/ml) 

Cy = nominał concentration of kanamycin in the 
Sample solution (pg/ml) 

P - potency of kanamycin in USP Kanamycin 
Sulfate RS (pg/mg) 

F * tonversion factor, 0.001 mg/pg 
Acceptance criteria: 90.0%-l 15.0% 

5PECIF10 TESTS 

* PH (791): 3.5-5.0 

* Bacterial Endotoxins Test (85): NMT 0.67 USP Endo- 

toxin Unit/mg of kanamycin 

* Sterility Tests (71): It meets the reguirements when 

tested as directed in Test for Sterility of the Product to Be 
Examined ł Membranę Fittration. 

* Particulati Matter in Injections (788): Meets the re¬ 

guirements for smal1-volume injections 

* Other Requirements: It meets the requirements in Injec- 

tions and Implanted Drug Products (1). 

ADDITIONAl REQUIREMENTS 

* PACKAGING and Storage: Preserve in single-dose or mul- 

tiple-dose containers, preferably of Type l or Type III 
glass. 

* USP Reference Standard* (11) 

USP Amikacin RS 

USP Endotoxin RS 

USP Kanamycin Sulfate RS 


Kanamycin Sulfate 



C tB H M N<0„ • H*Sa 


582.58 
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D-Streptamine, 0-3-ammo-3-deoxy-a-D-glucopyra- 
nosyl(1^6)-0-[6-amino-6-deoxy-ce-D-g1ucDpyra- 
nosyl(1^4)]-2-deoxy- # sulfate (1:1) (salt); 

Kanamycin sulfate (1:1) (salt) [25389-94-0], 

DEFINITION 

Kanamycin Sulfate Has a potency equivalent to NLT 750 pg/ 
mg of kanamycin (CieHieNUOii), calcu la ted on the driecT 
basis. 

IDENTIFICATION 

* A. fNFRARED ABSORPTION (197K) 

* B. Identification Tests— General, Sulfate (191); Meets 

the reąuirements 

* C The retention time of the major peak of the Sample 

solution corresponds to that of tne standard solution , as 
obtamed in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: 0,115 N sodium hydroxide solution 
System suitability solution: 20 pcj/mL of USP Amikadn 
RS and 8 pg/mL of USP Kanamycin Sulfate RS in water 
Standard solution: 8 jig/mL of USP Kanamycin Sulfate 
RS in water 

Sample solution: 8 jjg/mL of Kanamycin Sulfate in 
water 

Chromatographic system 

(See Chromotography (62\), System Suitability.) 

Modę: LC 

Detector: Pulsed amperometric electrochemical 
detector 

Working electrode: Gold 

Reference electrode: pH silver-silver chloride 

Waveform: See Tobie L 


Tafcie 1 


Time 

<s> 

Potential 

(V) 

Intearation 

0,00 

+0.04 

_ 

0,30 

■0.04 

Beqin 

0.50 

+0.04 

End 

0,51 

+0.80 

_ 

0.70 

f0,B0 

_ 

0.71 

-0.80 

_ 

0.90 

-0.80 
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Columns 

Guard: 4-mm x 50-mm; 7.5-fim packing L47 
Analytical: 4-mm x 25-cm; 7,5-pm packing L47 
Flow ratę: 0,5 m L/min 
Injection volume: 20 pi 
System suitability 

[Notę —The re!ative retention times for kanamycin and 
amikadn are about 1.0 and 1.3, respectively,] 

Sam pies: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 3 between kanamycin and amikadn, 
System suitability solution 
Tai ling factor: NMT 2, Standard soiution 
Relative standard deviation: NMT 2,0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample soiution 
Cal cu la te the quantity, in pg/mg, of kanamycin 
(CiaHjfiNjOn) in the portion of Kanamycin Suifate 
taken: 


Tu = peak area from the Sample solution 

rs - peak area from the Standard solution 

Cs - concentration of USP Kanamycin Suifate RS in 
the Standard solution (pg/mL) 

Co - concentration of Kanamycin Sulfate in the 
Sample solution (jug/mL) 

P = potency of kanamycin in USP Kanamycin 
Suifate RS (pg/mg) 

Acceptance criteria: NLT 750pg/mg on the dried basis 

IMPURITIES 

• RESIDUE on Icnition (281) 

Analysis: Moisten the charred residue with 2 mL of ni- 
tric acid and 5 drops of sulfuric acid, 

Acceptance criteria: NMT 1,0% 

• ORGANIC IMPURITIES 

Adsorbent: 0,25-mm layer of chromatographic sitka 
gel 

Deveioping soivent system: 75 mg/mL of monobask 
potassium phosphate in water 

Spray reagent: 10 mg/mL of ninhydrm in butyl alcohol 
Standard solution 1: 30 mg/mt of USP Kanamycin Sul¬ 
fate RS in water 

Standard soiution 2: 0.90 mg/mL of USP Kanamycin 
Sulfate RS in water 

Sample solution: 30 mg/mL of Kanamycin Sulfate in 
water 

Application voiume: 1 jlL 

Analysis: Heat the piąte at 110° for 1 h immediately 
before use, and allow it to cool. Equilibrate for 90 min 
with the Devefoping sofvent system . 

Appiy all three Solutions to tne piąte separately, allow 
the spots to dry, and develop the chromatogram with 
the Developing solvent system untrl the solvent front 
has moved three-fourths of the length of the piąte. 
Remove the piąte from the thamber, and air-ary. 

Spray the piąte with Spray reagent Dry the piąte at 
110° for 10 min, and examine the chromatograms. 
Acceptance criteria: The chromatograms show princt- 
pal spots at the same value, and no secondary spot, 
if present from the Sample solution , is morę intense than 
the principal spot of Standard solution 2. 

SPEC1FIC TESTS 

• CRYSTALLiNrrY (695): Meets the reguirements 

• PH (791) 

Sample solution: 10 mg/mL 
Acceptance criteria: 6,5-8,5 

• LOSS ON Drying (731) 

Analysis: Dry 100 mg in a vacuum in a captllary-stop- 
pered bottle at a pressure not exceeding 5 mm of mer- 
cury at 60 3 for 3 rt. 

Acceptance criteria: NMT 4,0% 

» Sterility Tests (71): Where the label States that 
Kanamycin Sulfate is sterile, it meets the requirements 
when tested as directed for membranę filtration in Test 
for Sterility of the Product to Be Exomined L 

• BACTERiAL EndotoxiNS Test (85): Where the label States 

that Kanamycin S uff a te must be subiected to further Pro¬ 
cessing during the preparation of injecfable dosage 
forms, it contafns NMT 0,67 USP Endotoxin Unit/mg of 
Kanamycin. 

ADDITIONAL REQUIREMENT5 

■ Packaging and Storage: Preserve in tight containers. 

• Labeling: Where it is intended for use in preparing tn- 
jectable dosage forms, the label States that It is sterile or 
must be subjected to further processing during the prep¬ 
aration of injectable dosage forms. 


Result = (A//r s ) x (G/Cu) x P 
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* USP Reference Standa rds (li) 
USP Amikadn RS 
USP Endotoxin RS 
USP Kanamycin Sulfate RS 


Kanamycin Sulfate Capsules 


Table 1 (Continued) 


Time 

(s) 

Potential 

(V) 

Inteciration 

o.so 

+0.04 

End 

0.51 

+0.80 

__ 

070 

+0.80 

_ 

071 

-0.80 

- _ 

0.90 

-0.80 
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DEFINITION 

Kanamycin Sulfate Capsules contain the equivalent of NLT 
90.0% and NMT 115.0% of the !abeled amount of 
kanamycin (CiEH^NjOn). 

IDENTIFICATION 

« A. Thin-Layeh Chromatographic Identification Test 

( 201 ) 

Sample solution: 1 mg/ml of kanamycin from Capsules 
rn water 

Chromatographic system 

Adsorbent: 0.25-mm layer of chromatographic siltca 
gel mixture, heated at 110° for 1 h and cooled imme- 
aiately before use 
Application volume: lOpl 

Developrng solvent system: 150 mg/mL of monoba- 
sic potassium phosphate solution 
Spray reagent: 10 mg/mL of ninhydrin in butyl 
alcohol 

Analysis: Proceed as dlrected in the chapter. Allow the 
spots to dry, and develop in a suitable chamber, previ- 
ously eauilibrated for 18 h with the Devefoping sofoent 
system ♦ Remove the piąte from the chamber, and air- 
clry. Spray the piąte with Spray reagent , and dry at 110° 
for 10 mm. 

Acceptance criteria: Meet the reąuirements 

* R, The retention time of the kanamycin peak of the Sam- 
ple solution corresponds to that of tne Standard solution , 
as obtamed in the Assay, 

ASSAY 

* Procedurę 

Mobile phase: 0.115 N sodium hydroxide solution 
System suitability solution: 20pg/mL of USP Amikacin 
RS and 8 pg/ml of USP Kanamycin Sulfate RS 
Standard solution: 8pg/mL of USP Kanamycin Sulfate 
RS 

Sam ple stock solution: Nominaliy 0.32 mg/mL of 
kanamycin, prepared as fotlows. Transfer a portion of 
the mixed contents of Capsules (NLT 10) to a suitable 
volumetric ffask. Add water, using 20% of the finał vol- 
ume, and swirl to di$$olve. Dilute with water to voIume, 
Sample solution: Nominaliy 6.4 pg/mL of kanamycin 
from the Sample stock solution in water 
Chromatographic system 
(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: Electrochemical 
Modę: Integrated amperometric 
Rangę: 300 nC 
Output: 1 V full-scale 
Electrodes 
Indicator: Gold 

Reference: pH silver-silver chloride 
Waveform: See Tobie 1, 


labie t 


Columrts 

Guard: Packing L47 
Anaiyticaf: 4-mm x 25-cm; packing L47 
Flow ratę: 0.5 mL/min 
Injection volume: 20 pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for kanamycin and 
amikacin are about 1.0 and 13, respectively.j 
Suitability reguirements 

Resolution: NLT 3 between kanamycin and amikacin, 
System suitability solution 
Tailing factor: NMT 2, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcufate the percentage of the fabeled amount of 
kanamycin (CTaHjeN^On) in the portion of Capsules 
taken: 

Result = (ru/r s ) x (Cs/Cu) * P x F x 100 

fu = peak area from the Sample solution 

rs = peak area from the Standard solution 

Cs = concentration of USP Kanamycin Sulfate RS in 
the Standard solution (pg/mL) 

Cu - nominał concentration of kanamycin in the 
Sample solutlon (pg/mL) 

P = potency of kanamycin in USP Kanamycin 
Suffate RS (pg/mg) 

F = conversion factor, 0.001 mg/pg 
Acceptance criteria: 90.0%-115.0% 

PERFORMANCE TE5TS 

* Dissolution, Procedurę for a Pooled Sample (711) 

Medium: 0.01 N hydrochloric add; 900 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Standard solution: USP Kanamycin Sulfate RS in 
Medium 

Sample solution: Sample per Dissolution (7 11), Dilute 
with Medium to a concentration that is stmilar to that of 
the Standard solution . 

Analysis: Determine the percentage of the labeled 
amount of kanamycin (CibH^N-iOm) dissolved by usrng 
the procedurę descrfbed in the Assay t making any nec- 
essary modifications. 

Tolerances: NLT 75% (Q) of the labeled amount of 
kanamycin (CibLheHiOii) is dissolved. 

SPECIFIC TESTS 

* Loss ON DRY1NG (731) 

Sample: 100 mg 

Analysis: Dry the Sample in a capillary-stoppered bottle 
under vacuum at 60° for 3 h. 


Time 

Po ten Hal 


fs) 

m 
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0.00 
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Acceptance criteria: NMT 4.0% 

ADDITIONAL REQUIREMENTS 

• Packacinc and Storage: Preserve in tight containers. 

* USP Reference Standards (11) 

USP Amikacin RS 

USP Kanamycin Sulfate RS 


Kaolin 


DEFINITION 

Kaolin is a native hydrated aluminum siiicate, powdered and 
freed from gritty particles by elutfiation. 

IDENTIFICATION 

• A. Identification Tests—General, Aluminum (191) 

Sample solution; Mix 1 g of Kaolin with 10 mL of 
water and 5 mL of sulfunc add in a porcelatn dish, 

Eva pora te the mixture unlil the excess water is re- 
moved, and continue heating the residue until dense, 
white fumes of sulfur trioxide appear. Cool, cautiously 
add 20 mL of water, boi! for a rew min, and filier. 
Acceptance criteria: A gray residue (impure silica) re- 
mains on the frlter, and the filtrate meets the reguire- 
ments of the test. 

IMPURITIE5 

• LOSS ON fGNITION {733) 

Analysis: Ignite between 550* and 600°. 

Acceptance criteria: NMT 15.0% 

• LEAD {251} 

Test preparation: Transfer 1.0 cj of Kaolin to a centri- 
fuqe tubę, add 10 mL of I N nitric add, and digest for 
1 n in a boiling water bath. Centrifuge until the solids 
are completely separated, and pour the supernatant 
into a 100-mL volumetric fiask. Add 5 ml of 1 N nitrrc 
acid, and digest for 15 min in a boiling water bath, 
Centrifuge, and add the supernatant to the previous ex- 
tract m tne volumetric fiask, Dilute with water to 
volume. 

Analysis: Proceed as directed in the chapter, using a 
50-ml portion of this solution, 3 mL of Ammonium CiT 
ratę Solution , 500 uL of Hydroxylamine Hydrodiloride So¬ 
lution, and 1 ml of Potassium tyanide Solution. 
Acceptance criteria: NMT 5 pg of lead (NMT 10 pprr) 

> Iron 

Sample: 2.0 g 

Analysis: Triturate the Sample in a mortar with 10 mL of 
water, and add 0.50 g of sodium salicyfate, 

Acceptance criteria: The mixture does not acquire 
morę than a slight reddish tint 

• ACID-SOLUBLE SUBSTANCES 

Sample: 1,0g 

Analysis: Digest the Sample with 20 ml of 3 N hydro- 
chloric add for 15 min, and filter. 

Acceptance criteria: NMT 2,0%; 10 mL of the filtrate, 
evaporated to dryness and ignited, łeaves NMT 10 mg 
of residue. 

• CARBONATE 

Sample; ] .0 g 

Analysis; Mix the Sample with 10 mL of water and 5 mL 
of sulfuric add. 

Acceptance criteria: No effervescence occurs. 

SPECIFIC TESTS 

• Microbeal Enumeratton Tests (61) and Tests for Speci 
fied Microorganisms (62): lt meets the requirements of 
the tests for absence of Escbeńchia coli 

ADDITIONAL REQUIREMENT$ 

• Packacinc and Storage; Preserye in well-closed 
containers. 


Ketamine Hydrochloride 

=M, 

I L" NH * HC( 



C n H; ó CINO ■ HCI 274.19 

Cyclohexanone, 2-(2-chlorophenyl)-2-(methylamino)-, 
hydrochloride. 

(±)-2~(chChlorophenyl)-2'(methylamino)cydohexanone hy- 
drochloride [1867-66* *9]. 

» Ketamine Hydrochloride contains not tess than 
98.0 percent and not morę than 102,0 percent of 
C n Hi fi CINO * HCI. 

Packaging and storage—Preserve in well-dosed contain¬ 
ers. Storę at 25°, excursions permitted between 15° and 
30*. 

USP Reference standards (11)— 

USP Ketamine Hydrochloride RS 
USP Ketamine Related Compound A RS 

l-[(2-Chlorophenyl){methylimino)methyl]cydopentanol 
CuHtsNOCI 237,73 

Clarity and color of solution—DissoNe 1 g in 5 mL of 

water: the solution is elear and colorless. 

Identification— 

A: Infrared Absorption (197K)—Do not dry specimens. 

B: Add so/yenf-^The UV absorption spectrum of a solu¬ 
tion in 0.1 N hydrochloric add (1 in 3000) exhibits maxima 
and minima at the same wavelenqths as that of a simflar 
solution of USP Ketamine Hydrochloride RS, concomitantly 
measured, and the re$pective absorptMties, at the wave- 
lengths of maximum absorbance at about 269 and 276 nm, 
do not dtffer by morę than 3.0%. 

Basic soivent —The UV absorption spectrum of a solution 
in 0.01 N sodium hydroxide (1 in 1250), in a mixture of 
water and methanol (1 in 20), exhibits maxima and minima 
at the same wavelengths as that of a simflar solution of USP 
Ketamine Hydrochloride RS, concomitantly measured, and 
the respective absorptMties, at the wavelenqth of maximum 
absorbance at about 302 nm, do not differ by morę than 
3.0%. 

pH (791): between 3.5 and 4.1, in a solution (1 in 10). 
Residue on ignition (281): not morę than 0.1%, 

Delete the following: 

# Heavy metals, Method t (2 31): 0.002%.# i- łan ^oia> 

Related compounds— 

Mobile phase—Dh$o\ve 0,95 g of sodium l-hexanesuf- 
fonate in 1 L of a solution consisting of a mixture of water 
and acetonitrile (3:1). Add 4 mL of acetic acid, and mix. 

Standard solution^ Disso!ve accurateiy weighed quantities 
of USP Ketamine Hydrochionde RS and USP Ketamine Re¬ 
lated Compound A RS in Mobile phase (sonicate if neeessary) 
to prepare a solution containing about 0.005 mg per mL of 
each compound. Prepare immediatefy before use. 

Test solution —Transfer an accurateiy weighed auantity of 
about 50.0 mg of Ketamine Hydrochloride to a 50-mL volu- 
metric fiask. Dissolve in and dilute with Mobile phase to vo1- 
ume, sonicatmg if neeessary. 

Chromatographic system {see Chromatography {621))—The 
liqufd chromatograph is eguipped with a 215-nm detector 
and a 4.0-mm x 4,0-mm guard column with a 4,0-mm x 
12,5-cm analytical column that contains 5-jam packtng LI, 
The fiow ratę is about 1.0 mL per minutę, Chromatograph 
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the Standard solution, and record the peak responses as di¬ 
rected for Procedurę: the order of elution is ketamine hydra¬ 
ch lor ide followed by ketamine related compound A; the res- 
olution, R f between these two peaks is not less than 2*0; the 
retention time of ketamine hydrochloride Es between 3.0 
and 4.5 minutes (if necessary, adjust the concentration of 
water and aceton itrife); and the tailing factor is not greater 
than 1.5. 

Procedurę —Sępa rately inject eaual vo!umes (about 20 pL) 
of the Standard solution and the fest solution into the chro¬ 
matograph, record the chromatograms, identify the 
ketamine hydrochloride and ketamine related compound A 
peaks, and measure the areas of the major peaks. Calcu late 
the area percentage of each impurity, reiative to ketamine 
hydrochloride, in the portion ot Ketamine Hydrochloride 
taken by the formula: 

5000(0/1400// fs) 

in which Cis the concentration, En mg per mL, of USP 
Ketamine Hydrochloride RS in the Standard solution; W is 
the weight, in mg, of Ketamine Hydrochloride taken to pre- 
parę the Test solution; n is the peak area of each individual 
impurity peak in the Test solution; and r% is the response of 
the ketamine hydrochloride peak obtained from the Stan- 
dard solution. Not morę than 0,1% of ketamine related com¬ 
pound A is found; the response of no other unknown impu- 
rity is greater than 0.3% of the ketamine peak area; and the 
sum of the responses of all unknown im pud ty peaks is not 
greater than 1*0% of the ketamine peak response. 

Assay— 

Buffer —Dissolve 5.75 g of monobasic ammonium phos- 
phate tn 1000 mL of water. Add 6 mL of triethylamine, anc 
adjust with phosphoric add to a pH of 3.0. 

Mobile phase— Prepare a filtered and degassed mixture of 
Buffer a nd methanof (65:35). Make adjustments if necessary 
(see System Suitabiiity under Chromatography (621». 

System suitabiiity solution —Transfer about 12.5 mg each, 
of USP Ketamine Hydrochloride RS and USP Ketamine Re¬ 
lated Compound A RS, both accurately weighed, to a 50-mL 
volumetric fiask, dissolve in Mobile phase with the atd of 
sonification if necessary, d ilu te with Mobile phase to volume, 
and mix* Transfer 10.0 ml of the solution so obtained to a 
100-rnL volumetric fiask, diJute with Mobile phose to vol- 
ume, and mix. 

Standard preparation —Transfer about 10 mg of USP 
Ketamine Hydrochloride RS, accurately weighed, to a 50-mL 
vofumetric fiask, add about 20 mL of Mobile phase, and son- 
icate to dissolve. Dl lute with Mobile phose to vo lunie, and 
mix. 

Assay preparation —Transfer about 20 mg of Ketamine Hy¬ 
drochloride, accurately weighed, to a 100-mL volumetric 
fiask, add about 35 mL of Mobile phose , and sonicate to dis- 
solve* Dilute with Mobile phase to volume, and mix* 

Chromatographic system (see Chromatography (621))—The 
Itguid chromatograph is etiuipped with a 220-nm detector 
and a 4.6-mm x 25-cm column that contains 5-pm packing 
LI. The flow ratę is about 1.0 ml per minutę* Chromato- 
grapb the System suitabiiity solution , and record the peak 
responses as directed for Procedurę; the order of elution is 
ketamine followed by ketamine related compound A; the 
resolution, P, between ketamine and ketamine related com¬ 
pound A is not less than 2.0; the column effidency deter- 
mined from the ketamine peak is not less than 9400 theo- 
retical plates; and the tailing factor determined from the 
ketamine peak is not morę than 1.6* Chromatograph the 
Standard preparation , and record the ketamine peak re¬ 
sponse as directed for Procedurę: the relatlve standard devia- 
tion for replicate injections is not morę than 0.6%. 

Procedurę —Separately inject egual voJumes (about 20 jjL) 
of the Standard preparation and the Assay preparation into 


the chromatograph, record the chromatograms, and meas- 
ure Ehe responses for the major peaks. Cafculate the quan- 
tity, in mg, of CbHiśCINO - HCf in the portion of Ketamine 
Hydrochloride taken by the formula: 

^00C(r u fr i ) 

in which C is the concentration, in mg per mL, of USP 
Ketamine Hydrochforide RS in the Standard preparation; and 
ru and r s are the ketamine peak responses obtained from the 
Assay preparation and the Standard preparation , respectively. 


Ketamine Hydrochloride Injection 

» Ketamine Hydrochloride Injection is a sterile so¬ 
lution of Ketamine Hydrochloride in Water for In- 
jection. It contains an amount of ketamine hy¬ 
drochloride (CnHieCINO • HCI) equivalent to not 
less than 95.0 percent and not morę than 
105.0 percent of the labeled amount of ketamine 
(C, 3 H 16 CINO). 

Packaging and storage—Preserve in single-dose or in 
multiple-dose containers, preferably of Type I glass, pra- 
tected from light and heaL 

USP Reference standard; (11)— 

USP Endotoxin RS 

USP Ketamine Hydrochloride RS 

Identification— 

A: The UV absorption spectrum, measured in the region 
between 250 and 350 nm, of a dflution of Injection in 0*01 
N methanolic sodium hydroxide containing ketamine hydro¬ 
chloride equivalent to about 800 pg of ketamine per mL, 
exhlbits maxima and minima at tne same wavelengths as 
that of a similar preparation of USP Ketamine Hydrochloride 
RS, concomitantly measured* 

B: The UV absorption spectrum of the solution employed 
for measurement of absorbance of the assay solution, pre- 
pared as directed in the Assay, exhibits maxima and minima 
at the same wavelengths as that of the Standard solution, 
prepared as directed in the Assay* 

Bacterial Endotoxfm Test (85)—It contains not morę 
than 0.4 USP Endotoxin Unit per mg of ketamine hydro¬ 
chloride* 

pH (791): between 3.5 and 5.5. 

Other reąuirements—It meets the reąuirements under In- 
jections and Implanted Drug Products (1). 

Assay—Transfer an accurately measured volume of Injec- 
tton, equivalent to about 500 mg of ketamine hydrocnlo- 
ride, to a 200-mL volumetric fiask, dilute with water to voL 
ume, and mix* Transfer 20.0 mL of this solution to a 125-mL 
separator, add 3 mL of 0.1 N sodium hydroxide, and extract 
with three 15-mL portions of chloroform. Collect the chloro¬ 
form extracts in a second 125-mL separator, and extract 
with three 30-mL portions of 0*1 N sulfuric add, collecting 
the acid extracts in a 200-mL voiumetric fiask. Dilute with 
0*1 N sulfuric acid (saturated with chloroform) to volume, 
and mix. Concomitantly determine the absorbances of thls 
solution and a Standard solution of USP Ketamine Hydro¬ 
chloride RS in the same medium having a known concentra¬ 
tion of about 250 j.ig per mL, in 1-cm cells at the wave- 
length of maximum absorbance at about 269 nm, with a 
suitable spectrophotometer, using 0.1 N sulfuric acid (satu- 
rated with chloroform) as the blank. Calculate the guantity, 
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in mg, of ketamine (CnHińGNO) in each mL of the Injec- 
tion taken by the formula: 

(237.73 / 274.19)(2C/ V)(A U f Af) 

in which 237.73 and 274.19 are the molecular weights of 
ketamine and ketamine hydrochloride, respectively; C is the 
concentration, in pq per mL, of USP Ketamine Hydrochlo- 
ride RS in the Standard solution; V is the volume, in mL, of 
Injection taken; and A u and A$ are the absorbances of the 
solution from the Injection and the Standard solution, re- 
spectively. 


Ketoconazole 



C m H m CI 2 N40 4 531.43 

Piperazine, 1 -atety3-4444[2-(2,4-dichlQrophenyl)-2-{7 H- 
imidazoM -ylmethy 1)-1,3-dioxolan-4-yl]methoxy]phenyl]- l 
c/s-; 

(±)-ds~l -AcetyM-(p-[[2-(2,4-dichiorophenyl)-2-(imidazol-l - 
y fmethyl)-1,3-dioxoJan -4-y l]meth oxy3phenyl)piperazi ne 
[65277-42-1]. 

DEFINIHON 

Ketoconazole contains NLT 98.0% and NMT 102*0% of 
ketoconazole (C^^CbN-iO*), calcu lated on the dried 
basis* 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the standard solution, as 
obtained in the Assoy. 

ASSAV 

* Procedurę 

Buffer: 3*4 mg/mL of tetrabutyl ammonium hydrogen 
sulfate in water 

Solution A: Acetonitrile and Buffer (5:95) 

Solution B: Acetonitrile and Buffer (50:50) 

Mobile phase: See Tahle h 


Table 1 


Time 

(mini 

Solution A 

f%l 

Solution B 

1 

0 

100 

0 

20 

0 

100 

25 

0 

100 

26 

100 

0 

30 

100 

0 


DiEuent: Methanol 

Standard solution: 04 mg/mL of USP Ketoconazole RS 
in DHuent 


Sam ple solution: 0.1 mg/mL of Ketoconazole in Diiuent 
Chromatographic system 
(See Chromatogropny (621), System Sukohility.) 

Modę: LC 

Detector: UV 225 nm 
CoEumn: 4.6-mm x 10-cm; 3-pm packing LI 
Flow ratę: 2.0 mL/min 
Injection vol u me: lOpL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Ta i ling factor: NMT 2*0 
Relative standard deviation: NMT 0.73% 

Analysis 

Samples: Standard solution and Sample solution 
Calcu la te the percentage of ketoconazole 
(OóHjaChN-iOO in the portion of Ketoconazole taken: 

Result - (fy/fj) X {Cif Cu) x 100 

r u - peak response from the Sample solution 

r s = peak response from the Standard solution 

C s = concentration of USP Ketoconazole RS in the 
Standard solution (mg/mL) 

Cu - concentration of Ketoconazole in the Sampfe 
solution (mg/mL) 

Acceptance criteria: 98.G%-102.0% on the dried basis 

IMPliRlTIES 

* RE5IDUE ON ICNłTlON (281) 

Sample: 2 g 

Acceptance criteria: NMT 0,1% 

Delete the foflowing: 

*• Heavy Metals, Method II (231): NMT 20 ppm* ( o«khi 

faiv20li) 

• Organic Impurities 

Buffer, Solution A, Solution B, Mobife phase, Diiuent, 
and Chromatographic system: Proceed as directed in 
the Assoy. 

Standard solution: 0.01 mg/mL each of USP 
Ketoconazole RS and USP Terconazole RS in Diiuent 
Sample solution 10.0 mg/mL of Ketoconazole in 
Diiuent 

System suitability 
Sample: Standard solution 
Suitability requirements 

Resolution: NLT 2.0 between ketoconazole and ter¬ 
conazole peaks 

Relative standard deviation: NMT 5*0% for the 
ketoconazole peak 
Analysis 

Samples: Standard solution and Sample solution 
Ca kula te the percentage of any impurities in the por¬ 
tion of Ketoconazole taken: 

Result = (rjrs) x (CifCu) x 100 

r u = peak response of any impurities from the 
Sample solution 

n - peak response of Ketoconazole from the 
Standard solution 

Cs - concentration of USP Ketoconazole RS in the 
Standard solution (mg/mL) 

Cu = concentration of Ketoconazole in the Sample 
solution (mg/mL) 

Acceptance criteria: Disregard any peak less than 
0,05%. 
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Any individual unspecified impurity: NMT 0,10% 
Total impurities: NMT 2,0% 

5PECEFIG TESTS 

* Oftical Rotation, Spedfic Rotation (781S) 

Sample solution: 40 mg/ml in methanol 
Acceptance criteria: to +1° at 20 c 

* Loss ON DRY1NC (731) 

Analysis: Dry under vacuum at 80° for 4 h, 
Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUIREfHENTS 

* Packaging ano Storage: Preserve in well-closed 
containers. 

* USP Reference Standards (11) 

USP Ketoconazole RS 
USP Terconazole RS 

Piperazine, 1 -t4-t[2-(2,4-dichlorophenyl)-2-(l H-T,2, 
4-triazol-l-ylmethyl)-l / 3-dioxofan-4-y!]methox- 
y]phenyi] 4 0 -methyletbylK di* *; 
cis- 1 -(p-{[2*(2 l 4-Dic:hloropnenyl)-2-(l H-1,2,4-triazof- 
1-ylmethyi)-1,3-dioxoEan-4-yl]methoxy}phenyl)- 
A-isopropylpJperazine. 

C»HnCbNsOj 532.46 


Ketoconazole Compounded Orał 
Suspension" 

DEHNmON 

Ketoconazole Compounded Orał Suspension contarns NLT 
90,0% and NMT 110.0% of the labeled amount of 
ketoconazole (CińHjflCbN^O^, 

Prepare Ketoconazole Compounded Orał Suspension 20 mg/ 
ml. as follows (see Pharmaceutical Compounding—Nonsten 
ile Preparations (295)). 


Ketoconazole 

2-0 q 

CetvJpvridimum Chloride 

10 mo 

Xanthan Cum 

0.15 a 

Purffiefd Water 

30 mL 

Suspension Structured Vehicle or Sugar-Free 

Suspension Structured Vehide, a suffident quantity 
to make 

100 mL 


Place the required number of tablets in a glass mortar, and 
comminute to a fine powder such that fhey pass through 
a 40-mesh or 45-mesn sieve, or add Ketoconazole powder 
to the mGitar Dissolve the Cetylpyridinium Chloride in Puri¬ 
fied Water , and di lute guantitatWly, and stepwise if neces- 
sary, with Purified Water to obtain 10 ml of a solution 
eon tai ni ng 10 mg of Cetylpyridinium Chloride . Transfer t his 
solution, in divided portions, to the mortar containing the 
powder, and mix to form a smooth pastę. Place 20 ml_ of 
Purified Water in a beaker. Usinq moderate heat, stir to 
form a vortex, and slowly sprinkle the Kanthan Gum into 
the vortex to obtain a uniform dispersion. Add the disper- 
sion to the wetted powder pastę, and mix until smooth. 
Add a suffident ąuantity of the Suspension Structured Vehn 
de or Sugar-Free Suspension Structured Vehide to bring to 
finał volume. Mix well. 

ASSAY 
• Procedurę 

Mobile phase: Acetonitriłe and 0.01 M tetrabutylam- 
monium hydrogen sulfate (25:75). Pass through a filter 
of 5-jim or finer porę srze, and deqas. 

Diluent: Methanol and water (50:50) 

System suitabillty solution: Dissolve 4 mg of USP 
Ketoconazole RS in 1.0 mL of a solution ot potassium 
sorbate in water (1 in 5000). Dllute with Diluent to 
10.0 mL 


Standard solution: 0.4 mg/mL of USP Ketoconazole RS 
in Diluent 

Sample solution: [Notę—I f the Orał Suspension has 
settled, invert the Container 10-15 times, and sonieate 
for 5 min, or stir on a magnetio sttrrer until the Orał 
Suspension appears homogeneous. Examine the mix- 
ture for the presence of bubbles and unsuspended 
solids before sampiing.] Transfer 5.0 mL of homogene¬ 
ous Orał Suspension to a 250-mL volumetric fiask, add 
100 mL of water, and stir for 15 min to dissolve the 
xanthan gum. Add 135 mL of methanol, and stir for an 
additionaT 15 min. Cool, and difute with methanol to 
volume, 

Chromatographic system 

(See Chromotogrophy (621), System Suitabillty*) 

Modę: LC 

Detector: UV 223 nm 
Columns 

Cuard: S-^im packing LI 
Analytical: 4.6-mm x 25-cm; 5-^im packing LI 
Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection volume: 5 pi 
System suitabillty 

Sampies: System suitabillty solution and Standard 
solution 

[Notę—T he relative retention times for ketoconazole 
and sorbate are 1.0 and 1,7, respectively.] 

Suitabillty requirements 
Resolution: NLT 2.0 between sorbate and 
ketoconazole, System suitabillty solution 
Relative standard deviatlon: NMT 2.0% for replicate 
injections. Standard solution 
Analysis 

Samptes: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
ketoconazole (C 26 H 2 sCbN,iOi t } in the portton of Orał 
Suspension taken; 

Result - (ru/n) x (Q/Cu) x 100 

r D - peak response frorn the Sample solution 

rs = peak response from the Standard solution 

C 5 = concentration of USP Ketoconazole RS in the 
Standard solution (mg/mL) 

C u = nominał concentration of ketoconazole in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-11 0.0% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Package in tight, light-resistant 
containers. Storę at controlled room temperaturę. 

» Beyond-Use Datę: NMT 14 days after the datę on which 
it was compounded when stored at controlled room 
temperaturę 

* Labeung: Label it to State that it is to be well shaken 
before use, and that it is to be protected from llght. La- 
bel it to State the Beyond-Use Datę , 

* USP Reference Standard* (11) 

USP Ketoconazole RS 


Ketoconazole Tablets 


DEFINITION 

Ketoconazole Tablets contain NLT 90.0% and NMT 110,0% 
of the labeled amount of ketoconazole (CreHatCbNjO^). 

IDENTIFICATION 

* A, 

Standard solution: 1 mg/mL of USP Ketoconazole RS in 
chloroform 
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Sample solution: Nominally 1 mg/mL of ketotonazo e 
in chloroform prepared as follows. Transfer a quantity of 
finely powdered Tablets, equivalent to 50 mg of 
ketoconazole, to a suitable fiask, Add 50 mL of chloro¬ 
form, shake for 2 min, and filter. 

Chromatographic system 
(See Chromatograpny {62^, Thin-Layer Chromato* 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application vo!ume: 10 pL 

Deve!oping solvent system: rr-Hexane, ethyl acetate, 
methanol, gladal acetic acid, and water (42:40:15:1:2) 
Analysis: Allow the spots to dry, and develop the chro¬ 
ma tooram in the Developing solvent system until the sol- 
vent front has moved three-fourths of the length of the 
piąte. Remove the piąte from the cham ber, air-dry, and 
view under short-wavelength UV light. 

Acceptance criteria: The R? value of the prindpal spot 
of tne Sample solution corresponds to that of the Stan¬ 
dard solution. 

ASSAY 
* Procedurę 

Solution A: Difsopropylamine in methanol {1 in 500) 
Solution B: 5 mg/mL of ammonium acetate in water 
Mobile phase: Solution A and Solution B (7:3) 

Diluent: Methanol and methylene ehlohde (1:1) 

Interna! standard solution: 5 mg/mL of USP Ter¬ 
conazole RS in Diluent 

Standard solution: 0,4 mg/mL of USP Ketoconazole RS 
In Diluent prepared as follows. Transfer 20 mg of USP 
Ketoconazole R5 to a 50~mL vo!umetric fiask. Add 
5.0 mL of Internal standard solution , and di lute with 
Diluent 

Sample stock solution: Nominally 4 mg/mL of 
ketoconazole in Diluent prepared as follows. Weigh and 
finely powder NLT 20 Tablets, Transfer the nominał 
eguivalent to 200 mg of ketoconazole to a suitable 
screw-capped bottle. Add 50.0 mL of Diluent , shake by 
mechanical means for 30 min, and centrifuge. 

Sample solution: Nominally 0,4 mg/ml of 
ketoconazole in Diluent prepared as follows. Transfer 
5.0 mL of the dear supernatant so obtalned from the 
Sample stock solution to a 50-mL yolumetrfc fiask. Add 
5,0 mL of Internal standard solution t and dii u te with Dii- 
uent to volume. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 
Column: 3,9-mm x 30-cm; packing LI 
Flow ratę: 3 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 

[NOTĘ—The relative retention times for ketoconazole 
and terconazole are 0.6 and 1,0, respectively.] 
Suitability reąuirements 
Resolution: NLT 2,0 between ketoconazole and 
terconazole 

Relatiye standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeted amount of 
ketoconazole (C&HnCUN^) in the portion of Tablets 
taken: 

Re su IŁ = (Ru/Rs) X (Q/Cu) x 100 

Ru - peak response ratio of ketoconazole to 
terconazole from the Somple solution 


Rs = peak response ratio of ketoconazole to 
terconazole from the Standard solution 
Q - eoncentration of USP Ketoconazole RS in the 
Standard solution (mg/mL) 

Cu = nominał eoncentration of ketoconazole In the 
Sample solution (mg/mL) 

Acceptance criteria: 90,0%-l 10.0% 

PERFORMANCE TE5TS 

• DlSSOUUlON (711) 

Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Analytical wavelength: UV 270 nm 
Standard solution: USP Ketoconazole RS in Medium 
Sample Solutions: Pass portions of the solution under 
test through a suitable filter of 0.45-pm porę size, and 
dilute with Medium to a eoncentration similar to that of 
the Standard solution , 

Tolerantes: NLT 80% (Q) of the fabeled amount of 
ketoconazole (C; 6 H 2 bCI z N,i 0 .i) is dissolved. 

• Uniformity of Dosage Units (905): Meet the 

regufrements 

ADDITKONAL REQUIREMENT5 

* Packaging and Storage: Presen/e in well-closed 

containers. 

* USP Referenci Standards (11) 

USP Ketoconazole RS 
USP Terconazole RS 


Ketoprofen 



C,*H,„Qj 254.28 

Benzeneacetic add, 3-benzoyl-tx-methyl-, (±)-; 

(±)-m-Benzoylhydratroplc acid [22071-15-4]. 

DEFINITION 

Ketoprofen contains NLT 98.5% and NMT 101.0% of 
CisHmOa, calculated on the dned basts. 

IDENTIFICATION 

* A, INFRARED AfiSORPTION (197K) 

* B, Ultraviolet Absorption (197U) 

Analytical wavelenqth: 258 nm 
Medium: Methanol and water (3:1) 

Blank: Medium 

Sample solution: 10 jig/mL in Medium 
Acceptance criteria: Absorptiyities, calculated on the 
dried basis, do not differ by morę than 3,0%, 

ASSAY 

« Procedurę 

Sample: 450 mg 
Titrimetric system 
(See Titrimetry (541).) 

Modę: Direct titratlon 
Titrant: 0,1 N sodium hydroxide VS 
Endpoint detection: Visual 
Analysis: Dissolve the Sample in 25 mL of alcohol. Add 
25 mL of water and severai drops of phenol red TS. 
Perform a blank determination. Each mL of Titrant is 
equivalent to 25,43 mg of [Notę —Standard- 

tze the 0,1 N sodtum nydroxide by a similar titration of 
primary standard benzoic add.] 
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Aceeptance criteria: 98.5%-101.0% on the drred basis 

IMPURITIES 

• RESIOUE ON ICNITtON (281): NMT 0.2% 


Delete the following : 


*• Heaw Metals, Method II (231): NMT 0.002%* * [OIW 

Jarv20T&) 

• OflGANlC IMPURITIES 

[Notę—P rotect the Solutions from light] 

Buffer: 68 g/L of monobasic potassium phosphate in 
water, and adjust with phospnoric add to a pH of 3.5 ± 
0,05 

Mobile phase: Acetonitrile, water, and Buffer (43:55:2) 
System suitability solution: 5 ]iq/mL of USP 
Ketoprofen RS and 1.5 pg/mL ofUSP Ketoprofen Re- 
latea Compound D RS in Mobile phose 
Standard solution: 0.002 mg/mL of USP Ketoprofen RS 
En Mobile phase 

Sample solution: 1 mg/mL of Ketoprofen in Mobile 
ohase 


phase 

Chromatographk system 

(See Chromatography (621), 


System Suitability J 

Modę: LC . 

Detector: UV 233 nm 

Column: 4,ó-mm x 15-cm; 5-pm packing LI 

Flow ratę: 1 mL/min 

fnjection size: 20 pL 

Run trme: Seven times the retention time for 
Ketoprofen 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—The relative retention times for ketoprofen and 
ketoprofen related compound D (3-acetyIbenzophe- 
none) are aboul 1.0 and 1,6, respectlvely.] 

Suitability requirements 

Resolution: NLT 7.0 between ketoprofen related 
compound D and ketoprofen. System suitability 
solution 


Column effkiency: NLT 2250 theoretical plates from 
ketoprofen, System suitability solution 
Tailing factor: NMT 2.0 for ketoprofen, System suita¬ 
bility solution 

Refative standard devration: NMT 5%, Standard 
solution 
Anafysis 

Samples: Standard solution and Sample solution 
Calcufate the percentage of each impurity in the por- 
tion of Ketoprofen taken: 


Result - (rofr$ x (C s fC u ) x 100 

ry - peak response of impurity from the Sample 
solution 

r% a peak response of ketoprofen from the 
Standard solution 

Cs - concentration of USP Ketoprofen RS in the 
Standard solution (mg/mL) 

C u = concentration of the Sample solution (mg/mL) 

Aceeptance criteria 
Any lndividuaf impurity: NMT 0.2% 

Total impurities: NMT 1.0% 

SPECIFIC TESTS 

• Melting Rance or Temperaturę, Procedurę for Closs I 
(741): 92.0°-97.0° 

* Optical Rotation, Specific Rotaiion (781S) 

Sample solution: 10 mg/mL, in dehydrated alcohol 
Aceeptance criteria: +"Pto-1° 

« Loss on Dryjng (731): Dry a sample in a vacuum at 60° 
for 4 h: it loses NMT 0.5% of its weight. 


ADDITIONAL REQUIREMENT5 

• Packacinc and Storage: Preserve in tight containers. 

* USP reference Standards (11) 

USP Ketoprofen RS 

USP Ketoprofen Related Compound D RS 
3-Acetylbenzophenone. 


Ketoprofen Capsules 

DEFINITfON 

Ketoprofen Capsules contarn NLT 90,0% and NMT 110.0% 
of the labeled amount of ketoprofen (C^HhGj). 

IDENTIFICATION 

* A, INFRARED ABSORPTION (197K) 

Sample solution: Shake a guantity of the eon ten ts of 
the Capsules contalning 50 mg of ketoprofen with 5 mL 
of chloroform for 5 min, filier, and evaporate to dryness 
using a rotary evaporator, 

Aceeptance criteria: Meet the requirements 

* R. The retention limę of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assoy. 

ASSAY 

* Procedurę 

The Standard solution and Sample solution must be pro* 
tected from light 

Mobile phase: Acetonitrile, gladal acetic acid, and 
water (90:1:110) 

System suitability stock solution: 0.25 mg/mL of USP 
Ketoprofen RS and 0.5 mg/mL of USP Ketoprofen Re- 
fatea Compound A RS In Mobile phase 
System suitability solution: 0.02 mg/mL of USP 
Ketoprofen RS and 0.04 mg/mL of USP Ketoprofen Re¬ 
lated Compound A RS in Mobile phase from System suit- 
abiiity stock solution 

Standard stock solution: 0.24 mg/mL of USP 
Ketoprofen RS in Mobile phase 

Standard solution: 0.024 mg/mL of USP Ketoprofen RS 
in Mobile phase from Standard stock solution 
Sample solution: Nominally 0.024 mg/mL of 
ketoprofen in Mobile phase prepared as follows. Remove 
completely the contents of NLT 20 Capsules, and trans¬ 
fer a guantity of the contents, equivalent to 200 mg of 
ketoprofen, to a 250-mL vo!umetric fiask. Add 150 mL 
of Mobile phose , stir for 2 h, then dElute with Mobile 
phase to vo!ume, Centrifuge a portion of the prepara¬ 
tom Pipet 3.0 mL of elear supernatant into a 100-mL 
vo!umetric fiask. Dllute with Mobile phase to volume. 
Chromatographk system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 250 nm 
Column: 4,6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1.2 mL/min 
injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 
Resolution: NLT 3.0 between ketoprofen and 
ketoprofen related compound A, System suitability 
solution 

Tailing factor: NMT 1,5 for the ketoprofen peak. 
System suitability solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
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Analysis 

Samples: Standard solution and Sample soiution 
Calculate the percentage of the labeled amount of 
ketoprofen (CitHuOj) in the portion of Capsules taken: 

Result => (ru/n) x (Cs/Cu) x 100 

fu ~ peak response from the Sampfe solution 

n = peak response from the Standard solution 

C 5 - concentratian of U5P Ketoprofen RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of ketoprofen in the 
Sample solution (mg/mL) 

Acceptance criteria: 90,0%-l 10*0% 

PERFORMANCE TESTS 

* DlSSOLUTfON (711) 

The Standard solution and Sample solution must be pro- 
tected from light 

Medium: 0.05 M phosphate buffer, pH 7.4; 1000 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard soiutlon: USP Ketoprofen RS in Medium 
Sample solution: Pass a portion of the solution under 
test through a suitable filter* Dilute with Medium , if nec~ 
essary, to a concentration simifar to that of the Stan¬ 
dard solution. 

Instrumental conditrons 
(See Ultra¥iolet-Visible Spectroscopy (857).) 

Modę: UV 

Analytical wave!ength: 260 nm 
Celi path length: 1 cm 
Blank: Medium 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
ketoprofen {CićhhjCh) dissolved: 

Result = (ĄJA*) x (Cdi) x O x V x 100 

A v - absorbance from the Sample solution 
As 2 = absorbance from the Standard solution 

Cs = concentration of Lhe Standard solution 
(mg/mL) 

i. - labełelatm (mg/Capsule) 

O = dilution factor of the Sample solution 
V = volume of Medium , 1000 mL 
Toierances: NLT 80% (Q) of the labeled amount of 
ketoprofen (CieHuOi) is dissolved. 

IMPURITIES 

* ORGAMIC IMPURITIES 

The System suitability solution, Standard solution , and 
Sample solution must be pro tected from light. 

Buffer: 68.0 g/L of monobasic potassium phosphate tn 
water. Adjust with phosphoric acid to a pH of 3*5 ± 
0.05. 

Mobile phase; Aceton itr ile, water, and Buffer (43:55:2) 
Diluent: Aceton i tri le and water (2:3) 

System suitability soiutlon: 5 jio/mL of USP 
Ketoprofen RS and 1.5 pg/mL of USP Ketoprofen Re- 
lateo Compound D RS in Diluent 
Standard solution: 2 pg/mL of USP Ketoprofen RS, 

2 pg/mL of USP Ketoprofen Related Compound C RS, 
and 3pq/mL of USP ketoprofen Related Compound D 
RS In Diluent 

Sample soiutlon: Nominally 1 mg/mL of ketoprofen in 
Mobile phase 

Chromatographic system 

(See Chromatograpny (62 1), System Suitability.) 


Modę: LC 

Detector: UV 233 nm 

Cofumn: 4*6-mm x 15-cm; 5-pm packing LI 

Flow ratę: 1 mL/min 

Injection vo!ume; 20 pL 

Run time: 7 times the retention time of ketoprofen 
System suitability 
Sample: System suitability solution 
Suitability reguirements 

Resolution: NLT 7.0 between ketoprofen related 
compound O and ketoprofen 
Reiative standard deviation: NMT 10% for the 
ketoprofen peak 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Capsules taken: 

Result = (fu! r*) x (Q/CJ) x 100 

tu - peak response of each impurity from the 
Sample solution 

n - peak response of the corresponding related 
compound from the Standard solution 
Ci = concentration of the corresponding USP 
Ketoprofen Reiated Compound RS in the 
Standard solution (mg/mL); use the 
concentration of the USP Ketoprofen RS for 
unknown impurities 

Cu - nominał concentration of ketoprofen in the 
Sample solution (mg/mL) 

Acceptance criteria: See Table h 


Table t 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (W 

Ketoprofen related comoound O 

0.3 

0.2 

Ketoprofen 

1*0 

__ 

Ketoprofen related compound D b 

1-5 

0.3 

Indh/idua! unsoedfied impurity 


0.2 

To tal impurities 

_ 

0.5 


a 2-(3-Carboxyphenył) propionic acid. 
b 3-Acetylbenzophenone, 


ADDITIONAl REQUIREMENTS 

• Packaging and Storage: Preserve in tight contatners, 

and storę at controlled room temperaturę. 

* USP reference standards (li) 

USP Ketoprofen RS 
(±)-m-BenzoyIhydratropic acid. 

CiSuOi 254.28 

USP Ketoprofen Related Compound A RS 
a-Methyl-3-(4-methylbenzoy!) benzeneacetic acid. 
Ci 7 H, 6 0 3 268.31 

USP Ketoprofen Related Compound C RS 

2- (3-Carboxyphenyl) propionic acid. 

C 10 H 10 O 4 194.18 

USP Ketoprofen Related Compound D RS 

3- Acetylbenzophenone. 

CisHiaOa 224.25 


Ketoprofen Extended-Retease Capsules 

DEFINITION 

Ketoprofen Extended-Release Capsules contain NLT 90.0% 
ano NMT 110.0% of the labeled amount of ketoprofen 
(G*Hm0 3 ). 
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IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of tne standard solution, as 
obtained m the Assay. 

* B, Ultraviolet Absorption (197): The UV spectrum from 

the Sample solution En the Analysis for the Dissolution sec- 
tion corresponds to the spectrum from the Standard solu¬ 
tion . 

ASSAY 

* Procedurę 

[Notę— Protect the Standard solution and Sample solution 
from light.] 

Mobile phase: Acetonitrile, water, and glacial acetic 
add (90:110:1) 

Standard stock solution: 0.24 mg/mL of USP 
Ketoprofen RS in Mobile phase 

Standard solution: 0.024 mg/mL of USP Ketoprofen R5 
in Mobile phase, from the Standard stock solution 
System suitability solution: 0.25 mg/mL of USP 
Ketoprofen RS and 0.5 mg/mL of USP Ketoprofen Re- 
lated Compound A RS in Mobile phase ; Pipet 4,0 ml of 
this solution into a 50-mL volumetric fiask, and dilute 
with Mobile phase to vofume. 

Sample solution: Remove compietely the contents of 
NLT 20 Capsules, and transfer a quantity of the beads, 
equal to 200 mg of ketoprofen, to a 250-rmL volumetric 
fiask. Add 150 mL of Mobile phase and mix; bring to 
volume. Centrifuge, and pipet 3.0 mL of elear superna- 
tant that contains about 2.4 mg of ketoprofen into a 
100-m.L voiumetric fiask. Dilute with Mobile phase to 
volume. 

Chromatographic system 
(See Chromotograpny (621), System Suitability. .) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25<m; 5-pm packing LI 
Flow ratę: 1.2 mL/min 
Injection size: 20 pL 
System suitability 

Samples: Standard solution and System suitability 
solution 

Suitability requirements 
Resolution: NLT 3.0 between ketoprofen and 
ketoprofen related compound A, System suitability 
solution 

Tailing factor: NMT 1.5 for the ketoprofen peak, Sys¬ 
tem suitability solution 

Re!ative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of Ci*HhO* in the portion of 
Capsules taken: 

Result = (ru/r s ) x (Cs/Cu) x 100 

ru = peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs = concentration of USP Ketoprofen RS in the 
Standard solution (mg/mL) 

Cu = concentration of ketoprofen in the Sample 
solution (mg/mL) 

Acceptance criteria: 9Q.G%-110.0% 

PERFORMANCE TEST5 

* Dissolution (711) 

Medium: pH 6.8 phosphate buffer; 1000 mL 
Apparatus 2: 50 rpm 
Time: 1, 4, and 8 h 
Detector: UV 258 nm 

Standard solution: About 0.1 mg/mL of USP 
Ketoprofen RS in Medium 

Sample solution: Pass a portion of the solution under 
test through a suitabie filter of 1Q-|irn porę size, then 


pass the filtrate through a suitabie filter of 0.45-pm 
porę size. 

Capsuies labeied to contain 200 mg: in a test tubę, 
dilute 5.0 mL of filtrate with 5.0 ml of Medium. 
Capsules labeied to contain 150 mg: in a test tubę, 
dilute 6.0 mL of filtrate with 3.0 mL of Medium. 
Capsules labeied to contain 100 mg: No difution is 
necessary. 

Capsule blank: Place 10 empty, clean Capsules of the 
appropriate dosage into a lOOO-mL volumetric fiask. 

Add about 800 mL of Medium at 37°. Stir until Capsule 
shells are disintegrated. After eguiltbration to room tem¬ 
peraturę, dilute with Medium to volume. Transfer 
100.0 mL to a 1000-mL volumetric fiask, and dilute 
with Medium to volume. Pass through a suitabie filter of 
10-jnm porę size, then pass the filtrate through a suita¬ 
bie filter of 0.45-um porę size. 

Capsuies labeied to contain 200 mg: In a fiask, dilute 
25.0 mL with 25.0 mL of Medium . 

Capsules labeied to contain 150 mg: In a fiask, dilute 
30.0 mL with 15.0 mL of Medium. 

Capsules labeied to contain 100 mg: No difution is 
necessary. 

Analysis 

Samples: Standard solution, Sample solution , and Cap¬ 
sule blank , using Medium as the blank 
Calculate the concentration, in mg/mL, of ketoprofen in 
the sample withdrawn at each time point: 

Result = (Au “ Ach) X (C s /A s ) 

A u - absorbanee of the Sample solution 

A C b - absorbanee of the Capsule blank 

Cj - concentration of USP Ketoprofen RS in the 
Standard solution (mg/mL) 

A* = absorbanee of the Standard solution 
Calculate the percentage of ketoprofen dissolved at 
each time point: 

Result = (D4 IR) x 100/L 

D - [amount dissolved (mg)] = volume (mL) 
remaining before dra w x concentration 
(mg/mL) of sample withdrawn at the 
sampling time point 

R - [amount removed (mg)] - volume (ml) of 

sample withdrawn x concentration (mg/mL) 
of sample withdrawn at each time point 
100 - conversion factor for percentage 

I. - Capsule la bel claim (mg) 

Toierances: The percentage of the labeied amount of 
ketoprofen released at the times specified conforms to 
Acceptance Table 2, 


Time 

Ol) 

Amount Drssolved 

1 

10%-25% 

4 

55%-80% 

B 

NLT 80% 


* Uniformu Y of Dosace Units (905): Meet the 
reguśrements 

Procedurę for content uniformity: [Notę —Protect the 
Standard solution and Sample solution from light.] 
Mobile phase, Standard solution, System suitability 
solution, and Chromatographic system: Proceed as 
dErected in the Asstry, 

Sample solution: Transfer the contents of 10 Capsuies, 

1 Capsule each, to each of 10 250-mL volumetric flasks, 
add about 150 mL of Mobile phase lo each fiask, and 
stir for 2 h. Dilute with Mobile phase to volume, and 
mix. Centrifuge, and pipet a volume of elear superna- 
tant that contains about 2.4 mg of ketoprofen into a 
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100-mL yolumetrlc fiask, Djlute with Mobile phase to 
volume. 

System sultability 

Samples: Standard solution and System suitabifity 
solution 

Suitabifity requirements 
Resolution: NLT 3*0 between ketoprofen and 
ketoprofen related compound A, System suitabifity 
solution 

Taifing factor: NMT 1,5 for the ketoprofen peak, Sys¬ 
tem suitabifity solution 

Relatlve standard deviation: NMT 2 , 0 %, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of CmHhOs in each Capsule: 

Result = (ru/rO x (Cs/Cu) x 1 00 

ru - peak response from the Sample soiution 

r% - peak response from the Standard solution 

Cs - concentration of USP Ketoprofen RS in the 
Standard solution (mg/mL) 

Cu = concentration of ketoprofen in the Sample 
solution (mg/mL) 

5PEGIF1C TESTS 

® Water Determination, Method I (921): NMT 3,0% 

ADDITIONAL REQUIREMENTS 

■ Packacing and Storage: Preserve in tight eontainers, 
and storę at controlled room temperaturę. 

* USP Reference Standards (11) 

USP Ketoprofen RS 

USP Ketoprofen Related Compound A RS 
a“Methyl~3*(4*methylbenzoy!) benzeneacetic acid. 


Ketorolac Tromethamine 



ChHuNOj ■ C,H,,N0 3 376.40 

1 H-Pyrroltzine-1 -carboxylic acid, 5-benzoy!-2,3-dihydro, (±)- ; 
compound with 2*ammQ~2-{hydrGxymethyf}*l,3- 
propanediol ( 1 : 1 ); 

(±)*5-Benzoyl*2,3-dihydro-1 H-pyrroiizine-1-carboxylic acid, 
compound with 2 -amino- 2 -(nydroxymethyl)- 1 ,3- 
propanediol (1:1) [74103*07-4]. 

DEFINITKON 

Ketorolac Tromethamine contains NLT 98.5% and NMT 
101.5% of ketorolac tromethamine (CuHnNOj * 
C 4 H 11 NO 3 ), calculated on the drted basis, 

IDENTIFICATION 

* A. INFRARED ASSORPTfON (197K) 


Delete the foliowing: 

•* B. Ultraviolet ABSORPTION (197U) 

Sample solution: 10 pg/mL 
Medium: Methanol 

Acceptance criteria: Meets the requrrements« (ira i,m^. 
201Ą 


Add the fotlowing: 

** B, The retention time of the major peak of the Sample 
soiution corresponds to that of the Standard solution , as 
obtained in the Assay.m hra}^iou) 

* C. Thin-Layer Chromatograpny, Tromethamine Test 
Diluent: Dichloromethane and methanol (2:1) 
Standard sofution: 5 mg/mL of USP Ketorolac 
Tromethamine RS in Diluent 

Sample solution: 5 mg/mL of Ketorolac Tromethamine 
in Diluent 

Chromatographrc system 

(See Chromatograpny (62 1), Thin-Layer Chromało- 



Adsorbent: 0.25-mm layer of chromatographic siflca 
gel mixture 

Application vofume: 40 pL 

Devefoping so1vent system: Dichloromethane, ace- 
tone, and glacial acetlc add (95:5:2) 

Spray reagent: Freshly prepared alcoholic solution 
containmg 30 mg/mL ot ninhydrin 
Analysis 

Samples: Standard solution and Sample sofution 
Develop the chromatogram until the sofyent front has 
moved about three-fourths of the length of the piąte. 
Remove the piąte from the cham ber, and alfow the 
solvent to evaporate. Spray Lhe piąte with Spray rea¬ 
gent , and heat the piąte at about 150° for 2-5 min. 
Acceptance criteria: Yellow spots with pink to purple 
boraers develop on the piąte in the areas where the 
Standard solution and the Sample solution were applied. 

ASSAY 
• Procedurę 

Protect all the Solutions from light 
Buffer: 5.75 g/L of monobasic ammonium phosphate. 
Adjust with pnosphoric acid to a pH of 3.0. 

Mobile phase: Tetrahydrofuran and Buffer (30:70) 
Diluent: Tetrahydrofuran and water (30:70) 

System sultability solution: In a 250-mL separator, mix 
100 ml of water, 100 mL of dichloromethane, 30 mg of 
USP Ketorolac Tromethamine RS, and 1 mL of 1 N hy- 
drochlorrc add. Insert the stopper, shake, and allow the 
layers to sępa ratę. Transfer the lower dichloromethane 
layer to a stoppered borosilicate glass fiask, and discard 
the upper layer. Expose the dichloromethane solution 
to direct sunlight for 10-15 min. Transfer 1.0 mL of the 
solution to a vfel, eyaporate in a current of air or in a 
stream of nitrogen to dryness, add 1.0 mL of Diluent, 
and swirl to dissolve, [NOTĘ—This solution may be 
stored under refrigeration and used as loncj as the chro¬ 
matogram obtained as directed for Analysis is suitable 
for identifying the peaks due to the ketorolac 1 -keto 
analog and ketorolac 1 -hydroxy analog, and for the 
measurement of the resolution between the ketorolac 
1 -keto analog and ketorolac.] 

Standard solution: 0.4 mg/mL of USP Ketorolac 
Tromethamine RS in Diluent 
Sample solution: 0.4 mg/mL of Ketorolac 
Tromethamine In Diluent 
Chromatographic system 
(See Chromatograpny <621), System Sultability.) 

Modę: LC 

Detector: UV 313 nm 

Column: 4.6*mm x 25-cm; 5-pm packing L7 
Column temperaturę: 40° 

Flow ratę: 1.5mL/min 
Jnjection volume: l Opl 
System sultability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for the ketorolac 
1 -hydroxy analog, the ketorolac 1 -keto analog, and 
ketorolac are about 0.63, 0.89, and 1.0, respectively. 
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Make adjustments, if necessary, to achieve a retention 
time for ketorolae of about 8-12 min,] 

Suitability reąuirements 

Resolution: NLT 1,5 between ketorolae 1-ket© analog 
and ketorolae, System suitability solution 
Column effidency: NLT 5500 theoretical plates, 
Standard solution 

Relative standard deviatton: NMT 1.5%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the perce ntage of ketorolae tromethamine 
(CisHuNOi ■ CjHnNCh) in the portion of Ketorolae 
Tromethamine taken: 

Result = (ru/r$) x (Cs/G) x 100 

ru = peak area from the Sample solution 

Cs - peak area from the Standard solution 

Cs - concentration of USP Ketorolae Tromethamine 
RS in the Standard solution (mg/mL) 

Cu - concentration of Ketorolae Tromethamine in 
the Sample solution (mg/mL) 

Acceptance criteria: 98.5%-1 01,5% on the dried basis 

IMPURITIES 

* RE5IDUE ON IGNFTION (281): NMT 0,1 % 


Delete the fotlowing : 

•• Heavy Metals, Method II (231); NMT 20 ppm# i0 nm i 


Table 1 (Continued) 


Na me 

Relative 

Retention 

Time 

Re lat i ve 
Response 
Factor 

Acceptance 
Criteria, 
NMT (%> 

Impurity having a 

0.66 reiative 
retention time 

0.66 

0.91 

0,5 

Ketorolae 1-keto 
a na] 00 

0.89 

0,52 

0.1 

# lndivkiuat 

unspedfted 

impuritv 

— 

1.0 

0,5# OM 1 Mo> 
am. 

Ketorolae 

tromethamine 

1.0 

1.0 


Total imourities 

— 

—. 

1.0 


SPECiFlC TEST5 

- pH (791) 

Sample solution; 10 mg/mL 
Acceptance criteria; 5J-6.7 

* Loss ON DRYINC (731) 

Analysis: Dry under vacuum at 60° for 3 h. 

Acceptance criteria; NMT 0,5% 

ADPITJONAL REQUIREMENTS 

* Packacinc and Storage: Preserve in tight, light-resistant 
eontainers, Storę at 25°, excursions permitted between 
15° and 30* *. 

* USP Reference Standards (11) 

USP Ketorolae Tromethamine RS 


C hangę to read: 



ORGANIC iMPURtTIES 

Mobile phase, Diluent, System suitability solution. 
Standard solution, and Sample solution: Proceed as 
directed in the 4ssoy. 

Chromatographic system 

(See Chromatograpny (621}, System Suitability.) 

Modę; LC 

Detector: UV 313 nm 

Column: 4.ć-mm x 25-cm; 5-jim packing L7 
Column temperaturę: 4Q a 
Fiow ratę: 1.5 mL/min 
injection volume: 10jaL 

Run time: 3 times the retention time of ketorolae 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each individual impurity in 
the portion of Ketorolae Tromethamine taken: 


Result - tyu/rr) x F x 100 

ru = peak response of each indiviclual impurity 
from the Sample solution 

tt = sum of all the peak responses from the Sample 
solution 

F - relative response factor (see Table 1) 
Acceptance criteria: See Tobie L 


Table 1 


Name 

Relatwe 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT f°AU 

Impurity having a 

0.54 relative 
retention time 

0,54 

22 

0,5 

Ketorolae 1-hydroxy 
analoa 

0.63 

0.67 

0.1 


Ketorolae Tromethamine Injection 

DEFINITION 

Ketorolae Tromethamine Injection is a stenie solution of 
Ketorolae Tromethamine. It contains NLT 90,0% and NMT 
110.0% of the labeled amount of ketorolae tromethamine 
(CwHiaŃOj - C4H11NO3)- 

IDENTIFICATION 

* A, The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtarned in the Assay. 

e B. The UV spectrum of the ketorolae peak of the Sample 
solution corresponds to that of the Standard solution t as 
obtained in the Assay : 

ASSAY 

* Prochhire 

[NOTĘ—Proteet all Solutions from light.] 

Mobile phase: Methanol, water, and alacial aeette acid 
(55:44:1) 

Diluent: Methanol and water (1:1) 

Standard solution: 0,05 mg/mL of USP Ketorolae 
Tromethamine RS in Diluent 

Sample solution: Nominally equivalent to 0.05 mg/mL 
of ketorolae tromethamine in Diluent from Injection 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm. For Identification test 8, use a 
diodę array detector in the rangę of 200-600 nm. 
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Column: 4.6-mm x 25-tm; 5-pm packing LI 
Flow ratę: 1*2 mL/min 
Injection volume: 100 \xl 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Tailing factor: NMT 1.5 for the ketorolac peak 
Relative standard deviation; NMT 1.0% 

Analysis 

Sampfes: Standard solution and Sample sofution 
Calculate the percentage of the labeled amount of 
ketorolac tromethamine (CisHuNOj * GMuNOj) in 
each mL of Injection taken: 

Result = (r u /rd x (Cs/G) x 100 

ru = peak response of ketorolac from the Sample 
solution 

r* = peak response of ketorolac from the Standard 
solution 

Cj = concen trat fon of USP Ketorolac Tromethamine 

RS in the Standard solution (mg/mL) 

Cu = nominał concentration of ketorolac 

tromethamine In the Sample solution 
(mg/mL) 

Acceptance criteria: 90.Q%-110.0% 

IMPURITIES 

• ORGANIC IMPURITIES 

{Notę —Protect alf Solutions from light.] 

Mobile phase, Diluent, and Chromatographic system: 
Proceea as directed in the Assay * 

Standard stock solution: O.IOmg/mL each of USP 
Ketorolac Tromethamine RS, USP Ketorolac Related 
Compound A RS, USP Ketorolac Related Compound B 
RS, USP Ketorolac Related Compound C RS, and USP 
Ketorolac Related Compound D RS in Diluent prepared 
as follows. Transfer USP Ketorolac Tromethamine RS, 
USP Ketorolac Related Compound A RS, USP Ketorolac 
Related Compound B RS, USP Ketorolac Related Com- 
ound C RS, and USP Ketorolac Related Compound D 
S to a suitable volumetric fiask. Add 4% of the volume 
of the fiask with methanol. Sonkate and dilute with 
Diluent to volume. 

Standard solution: 0,2 jig/mL each of USP Ketorolac 
Tromethamine RS, USP Ketorolac Related Compound A 
RS, USP Ketorolac Related Compound B RS, USP 
Ketorolac Related Compound C RS, and USP Ketorolac 
Related Compound D RS in Diluent from the Standard 
stock solution 

Sample solution: Prepare nominally equivalent to 
0*2 mg/mL of ketorolac tromethamine in D/7uen£* 
System suitability 
Sample: Standard solution 

[Notę— See Tahle 1 for the relatiye retention Limes*] 
Suitability requirement$ 

Resolution: NLT 2 between ketorolac related com¬ 
pound C and ketorolac 

Re!ative standard deviation: NMT 2,8% for alt the 
peaks 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amounts of 
ketorolac related compound A, ketorolac related com¬ 
pound B, ketorolac related compound C, and ketoro¬ 
lac related compound D in the portion of Injection 
taken: 

Result - (r w /r s) x (t*/G) x 100 

ru - peak response of ketorolac related compound 
A, ketorolac related compound B, ketorolac 
related compound C, or ketorolac related 
compound D from the Sample solution 


n = peak response of ketorolac related compound 
A, ketorolac related compound B, ketorolac 
related compound C, or ketorolac related 
compound D from the Standard solution 
C s = concentration of the corresponding related 

compound in the Standard solution (mg/mL) 
Cu = nominał concentration of ketorolac 

tromethamine in the Sample solution 
(mg/mL) 

Calculate the percentage of any unsperified impurity in 
the portion of injection taken: 

Result = {ruin) x (Cs/G) x 100 

fu = peak response of any unspecified impurity 
from the Sample solution 

n = peak response of ketorolac from the Standard 
solution 

Cs = concentration of USP Ketorolac Tromethamine 
RS in the Standard solution (mg/mL) 

Cu = nominał concentration of ketorolac 

tromethamine in the Sample solution 
(mg/mL) 

Acceptance criteria: See Tobie /, Disregard any impu¬ 
rity peak less than 0.05%. 


Table 1 


Name 

Rełative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%Y 

Ketorolac related 
compound A 

0*4 

0.20 

Ketorolac related 
compound B 

0,6 

0.5 

Ketorolac related 
compound C 

0.8 

0*5 

Ketorolac 

1.0 


Ketorolac related 
compound D 

2.1 

0*20 

Any unspecified 
impurity 

— 

0.20 

Total imourities 

—. 

1.50 


SPECIFIC TESTS 

* PH (791): 6 ,9-7.9 

* Bacterial Endotokins Test (85): It eon ta ins NMT 5*8 

USP Endotoxin Unlts/mg of ketorolac tromethamine* 

* Sterjuty Tests (71): Meets the requirements when 

tested as directed in Test for Stenllty of the Product to Be 
Examined, Membranę Fil tration 

* Particulate Matter IN Injections (788): Meets the re- 

quirements for smali-volu me injections 

* Other Requ*rements: Meets the requirements in tnjec- 

tions and Implonted Drug Products (1) 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserye in single-dose contain- 

ers, preferably of Type I glass, protected from light, and 
storę at contro! led room temperaturę, 

» USP Reference Standards (11) 

USP Endotoxin R5 
USP Ketorolac Tromethamine RS 
USP Ketorolac Related Compound A RS 
5 - Ben zoy I - N- [ 1 ,3 -d i hy d ro xy-2 -{ hyd roxy met hy I) propa n■ 
2-yl]-2,3-dthydro-1 H-pyrrolizine-1 -carboxamide. 

Ci 9 H 22 N 2 O 5 358.15 

USP Ketorolac Related Compound B RS 
5-Benzoyi-2,3-dihydro-lH-pyrrolizin-1-oL 
C 14 Ht3N02 227,09 

USP Ketorolac Related Compound C RS 
5-Benzoyh2,3-dihydro-l fTpyrrolizin -1 -one. 

ChHuNO? 225.09 
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USP Ketorolac Related Compound D RS 
5-Benzoyl-2,3-dihydro-1 H-pyrrolizine, 
CjjHdNO 211. T 


Ketorolac Tromethamine Tafolets 


DEFINITION 

Ketorolac Tromethamine Tablets contain NLT 90.0% and 
NMT 110,0% of the labeled amount of ketorolac 
tromethamine (Ci 5 HuN0 3 ■ QH 11 NO 3 ). 

IDENTIFICATION 

• A, The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

• B. The UV absorption spectra of the ketorolac peak of 

the Sample sofution and that of the Standard solution ex- 
hibit maxima and minima at the same wavelengths, as 
obtained In the Assay. 

ASSAY 

• Procedurę 

Mobile phase: Methanol, water, and alacial acetic add 
(55:44:1) 

Diluent: Methanol and water (1:1). [Notę—P rotect a l 
volumetric Solutions from fight] 

Standard stock solution: 0.24 mg/ml of USP Ketorolac 
Tromethamine RS [n methanol 
Standard solution: 24 pg/mL of USP Ketorolac 
Tromethamine RS in Diluent from Standard stock solution 
System suitability stock solution: 25 pg/mL each of 
USP Ketorolac Related Compound A RS, USP Ketorolac 
Related Compound B RS, USP Ketorolac Related Com- 
ound C RS, and USP Ketorolac Related Compound D 
S in methanol 

System suitability solution: 0.25 pg/mL each of USP 
Ketorolac Related Compound A RS, USP Ketorolac Re* 
fated Compound B RS, USP Ketorolac Related Conv 
ound C RS, and USP Ketorolac Related Compound D 
S In Standard solution from System suitability stock 
solution 

Sample stock solution: 0.2 mg/ml of ketorolac 
tromethamine prepared as follows. Transfer 10 Tablets 
to a suitable vo3umetric fiask. Add a quantity of water 
equivalent to about 10 % of the vo!ume of the fiask, 
and sonicafe untii the Tablets are disfntegrated. Add a 
guanlity of methanol equivalent to 40% of the vofume 
of the fiask, and sonicate for 10 min to dissoJve the 
ketorolac tromethamine. Cool to ambient temperaturę, 
dflute with methanol to volume, and mix, Centrifuge, 
or allow to settle, 

Sample solution: 0.02 mg/ml of ketorolac 
tromethamine In Diluent from Sample stock solution 
Chromatographic system 
(See Chromatograpny (621), System Suitability,) 

Modę: LC 
Detector 

Assay: UV 254 nm 

Identification test B: Diodę array, UV 200=400 nm 
Column: 4.6-mm x 25-cm; S-jum packing 11 
Flow ratę: 1.2 mL/min 
Injection vo!ume: 100 (il 

Run time: 3.8 times the retention time of the ketoro¬ 
lac peak 

System suitability 

Sam pies: Standard solution and System suitability 
solution 

[Notę—T he relatrve retention times are 0.8 for ketorolac 
related compound B and 1,0 for the ketorolac peaks.] 
Suitability reguirements 

Resolution: NLT 1.5 each between the ketorolac and 
ketorolac related compound B, and ketorolac and 


ketorolac related compound C peaks. System suitabil- 
i ty solution 

Tai ling factor: NMT 1.5, Standard solution 
Relatlve standard deviation; NMT 1,5%, Standard 
sofution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
ketorolac tromethamine (C^H^NCh - C 4 H 1 TNO 3 ) in the 
portion of Tablets taken: 

Result = (fy/fj) x (Cs/Cu) x 100 

fu = response of the ketorolac peak from the 
Sample solution 

r% = response of the ketorolac peak from the 
Standard solution 

Q - concentration of USP Ketorolac Tromethamine 
RS in the Standard solution (mg/ml) 

Cu = nominał concentration of ketorolac 

tromethamine in the Sample solution 
(mg/mL) 

Acceptance critena: 90,0%=! 10 % 

PERFORMANCE TESTS 

• Dissolution (711) 

M ediu m: Wa ter; 600 m l 
Apparatus 2: 50 rpm 
Time: 45 min 

Standard solution: USP Ketorolac Tromethamine RS in 
Medium 

Sample Solutions: Sample per Dissolution (711). Dtlute 
with Medium to a concentration that Is similar to the 
Standard solution. 
fnstrumental conditions 
Modę: UV absorption spectroscopy 
Analytical wavelength: 322 nm 
Toferances: NLT 75% (Q) of the labeled amount of 
ketorolac tromethamine (C 15 H 13 NO 3 * C*HnNOj) j s 
dissolved. 

• Uniformity of Dosace Units (905): Meet the 
reguirements 

IMPURIT1ES 

• ORGANIC IMPURITIES 

Mobile phase, Chromatographic system, and Diluent: 
Proceed as directed in the Assay. 

Standard solution: Use the System suitability solution , 
prepared as directed in the Assay. 

Sample solution: Proceed as directed for the Sample 
solution in the Assay , 

System suitability 
Sample: Standard solution 
Suitability requirements 

Resolution: NLT 1,5 each between the ketorolac and 
ketorolac related compound B, and ketorolac and 
ketorolac related compound C peaks 
Relative standard deviation: NMT 5.0% for ketoro¬ 
lac related compound A, ketorolac related compound 
B, ketorolac related compound C, and ketorolac re¬ 
lated compound D 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each known impurity in Lhe 
portion of Tablets taken: 

Result = (rufCs) x (Ci/Cu) x 100 

ro - peak response of each known impurity in the 
Sample solution 

n = peak response of each known impurity In the 
Standard solution 

Q = concentration of each impurity In the Standard 
sofution (mg/mL) 
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Co = nominał concentratron cif ketorolac 

tromethamine in the Sample solution 
(mg/mL) 

Calculate the percentage of any other impurity in the 
portion of Tablets takenr 

Result = (ro/rr) x 100 

fy = response of each individual impurity peai< in 
the Sample solution 

rj - sum of responses for afl the peaks in the 
Sample solution 

Acceptance criteria: See Tobie 7. 


Table 1 


Name 

Relative 

Retcntion 

Time 

Accep tance 
Criteria, 

NMT f<K>) 

Ketorolac related 
compound A 

OJ 

0.5 

Ketorolac refated 
compound B 

0.8 

0.5 

Ketorolac 

1.0 

__ 

Ketorolac related 
compound C 

1.2 

0*8 

Ketorolac related 
compound D 

2.6 

0,5 

Total unspecified 
imDiiritv 


0.5 

Total imouriiies 

— 

1.0 


ADDIT10NAL REQUIREMENT$ 

* Packagtng and Storage: Preserve in well-closed contain- 
ers at controlied room temperaturę, proteeted from light 
and exces$ive humidity. 

■ USP Reference Standards <11> 

USP Ketorolac Tromethamine RS 
USP Ketorolac Related Compound A RS 
5-Benzoyl-W‘[T, 3-dihydroxy‘2-(hydroxymethyl)propan- 
2-yl]-2,3-dihydro-1 H-py rroltz i ne-1 -carboxamide. 
C, 9 HoN 2 0 5 358*39 

USP Ketorolac Related Compound B RS 
5-Benzoyl-2,3-dihydro-1 H-pyrrolizin-I -ol. 

C H H n N0 2 227.26 
USP Ketorolac Related Compound C RS 
5 - Benzoy 1-2,3-dihydro-1 f/-pyrrol izi n*1 -one. 

CmHiiNO* 225.24 
USP Ketorolac Related Compound D RS 
S-Benzoyi-2,3-dihyd ro-1 H-py rrolizine. 

CmHisNO 211*26 


Krypton Kr 81 m _ 

Kr 81 m 

Krypton, isotope of mass 81 (metastable). 


Krypton, isotope of mass 81 (metastable) [15678-91-8]. 

» Krypton Kr 81 m is a gas suitabie only for in- 
halation in diagnostic studies, and is obtained 
from a generator that contains rubidium 81 ad- 
sorbed on an immobilized suitabie column sup- 
port. Rubidium 81 decays with a half-life of 
4.58 hours and forms its radioactive daughter Blm 
Kr, which is eluted from the generator by pas- 
sage of humidified oxygen or air through the cot- 
umn. Rubidium 81 is produced in an acceierator 
by proton bombardment of Kr 82. Other radio- 
isotopes of rubidium are produced and are pres- 
ent on the generator column. These other radio- 
isotopes do not decay to 81m Kr. The column 
contains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of Rb 
81 at the datę and time indicated in the labeling, 
and on elution yields not less than 80.0 percent 
of a,m Kr. 

Packaglng and sto ragę—The generator column is en- 
closed in a lead Container* The unit is stored at room tem¬ 
peraturę. 

Labeling —The labeling indicates the name and address of 
the manufacturer, the name of the generator, the quantfty 
of s, Rb at the datę and time of calibration, and the State- 
ment, "Caution—Radioactive Materiał." The labeling Indi¬ 
cates that in making dosage caleulątions, correction is to be 
madę for radioactive decay, and also indicates that the radi- 
oactive half-life of is 13.1 seconds* 

notę —Perform the following tests and Assay quickly, be- 
cause of the rap id decay of the fllm Kr. 

Radio nuci ide Identification (see KadioactMty (821))— 

The gamma-ray spectrum of eluted 81rn Kr exhibits a 
monoenergetic gamma ray at a mean energy of 191 KeV. 

Change to read : 

RadEonuclidic purity—Using a suitabie couriting assembly 
(a?irMay- 2 oi 7 ), determine the radioactivity of eaen radionu- 
clide present in a specimen of Kr 81 m gas obtained from 
eluting the generator by use of a calibrated system as di- 
rectecf under Radioactivity (821). Not less than 99*9% of the 
radioactivity in the specimen eluted from the generator is 
present as 8tłti Kr. 

Assay for radioactivity— Using a suitabie counting assem- 
bly (see Radioactmty (821)), determine the quantity, in MBq 
(mCi), of Kr 81 m contained in an elution of the generator 
Decay correct the result to the time of generator elution, 
and calculate the quantity of 81 Rb present in the column at 
the time of elution. The guantity of eluted is not less 
than 80.0 percent of the Jabeled MBq (mCi) of 01 Rb present 
on the column at time of elution. 
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Labetalol Hydrochloride 



Cl)HnNiO| • HCI 
Benzamide. 


364.87 


enzamide, 2-hydroxy-5-[1-hydroxy-2-[(1 -methyt- 
3-phenyIpropyl)ammo]ethy3]-, monohydrochloride. 

5-[1 -Hydroxy-2-[(1 -methyl- 

3-phenylpropyl)aminojethyl3salicylamide monohydrochlo 
ri de [32780-64-6]. 


* Labetalol Hydrochloride contarns not less than 
97.5 percent and not morę than 101.0 percent of 
* HCI, calcLłlated on the drled basis, 

Packaging and storage— Preserve in tight, light-resistant 
containen. Storę at 25°, excursions permitted between 15 c 
and 30°. 


USP Reference standard* (11)— 

USP Labetalol Hydrochloride RS 

Identification— 

A: Infrared Absorption (197M), 

B: It responds to the tests for Chloride (191). 
pH (791): between 4.0 and 5.0, in a solution (1 in 100). 
Loss on drying (731): Dry it in a vacuum at 105° for 
4 hours: it loses not morę than 1.0% of its weight 
Residue on ignition (281): not morę than 0.1%. 


Dełete the folhwlng: 



*Heavy metal*, Method // (231): 0.002%.* 

Chroma!ographic purity— 

Detection reagent —Transfer 2.5 g of cadmium acetate to 
a 500-mL volumetric fiask, add 10 ml of gfacial acetic add, 
dii ute with alcohol to volume, and mix. Just prior to use, 
prepare a 0.2 in 100 solution of ninhydrin in the cadmium 
acetate solution for use as the Detection reagent 

Sofvent mixture —Prepare a solution of methanol and 
water (4:1), and mix, 

Ammonium chloride reference solution —Dissolve 60 mg of 
ammonium chloride in 10.0 mL of water, and mix. 

Standard stock solution —Dissolve USP Labetalol Hydro¬ 
chloride RS in 5o/ven£ mórture, and mix to obtain a solution 
havtng a known concentration of 40 mg per mL, 

Standard solution 1 —Quantitatively dii u te a portion of the 
Standard stock solution with So(vent nmture to obtain a solt> 
tion having a known concentration of 0.2 mg per mL. 

Standard solution 2 —Quantitatively dii ute a portion of the 
Standard solution 1 with mixture to obtain a solution 

having a known concentration of 0,1 mg per mL 

Test solution —Dissolve 200 mg of Labetalol Hydrochloride 
in 5.0 mL of Solvent mixture, ano mix. 

Procedurę f—Apply separately 5-pL portions of the Stan¬ 
dard stock solution , Standard solution i, Standard solution 2, 
and the Test solution to a suitable thin-layer chromato- 
graphic piąte (see Chromatography {62 \)) coated with a 
0.25*mm layer of chromatographic silica gel nmture. Ailow 
the spots to dry, and develop the chromatograms in a sol- 
vent system consisting of a mixture of diehloromethane, 
methanol, and ammonium hydroxide (15:5:1) until the sol* 
vent front has moved about three-fourths of the tength of 
the piąte. Remove the piąte from the developing chamber, 
mark the solvent front, and ailow the solvent to evaporate. 
Examine the piąte under $hort-wavelength UV lig ht: the Rf 


value of the principal spot from the Test solution corre- 
sponds to that of the principal spot from the Standard stock 
solution . 

Spray the piąte with Detection reagent , heat the piąte at 
105° for 15 minutes, cool to room temperaturę, and ex- 
aminę the chromatogram: no rndividual secondary spot ob- 
served in the chromatogram of the Test solution is greater in 
size or rntensity than the principal spot observed in the 
chromatogram of Standard solution 7 (0.5% each). [NOTĘ— 
The spots appear as dark orange spots on a light orange to 
yellow background. A "negative image" spot (white) near 
the origin may be obsersrea in the chromatogram of the 
Test solution. Thjs is due to the formation of ammonium 
chloride during the chromatographic procedurę and may be 
ignored.] 

Procedurę II —Appiy separately 10-pL portions of the Am¬ 
monium chloride reference solution, the Standard stock solu¬ 
tion , Standard solution 1, Standard solution 2, and the Test 
solution to a suitable thin-layer chromatographic piąte (see 
Chromatography (621)), coated with a 0.25-mm layer of 
chromatographic silica gel mixture, Ailow the spots to dry, 
and deveiop the chromatograms in a solvent system consist¬ 
ing of a mixture of ethyl acetate, isopropyl alcohol, water, 
and ammonium hydroxide (25:15:8:2) untif the solvent 
front has moved about three-fourths of the iength of the 
piąte, Remove the piąte from the developing chamber, mark 
the solvent front, and ailow the solvent to evaporate. Ex- 
amine the piąte under short-wave!ength UV light: no indi- 
vfdual secondary spot (other than that due to ammonium 
chloride) observed in the chromatogram of the Test solution 
is greater in size or intensity than the principal spot ob- 
served in the chromatogram of Standard solution 1 (0.5% 
each). 

Tata! impurities —The sum of the intensities of all second¬ 
ary spots (other than those due to ammonium chloride) ob- 
served in the chromatograms of the Test solution from both 
Procedurę / and Procedurę U does not exceed 1.0%. 

Diastereoisomer ratio— 

1 - Bu tanebo ronić add solution —D issolve 1 - b u ta n e b o ro n t c 
actd in pyridine, previousiy dried over a suitable molecuiar 
sieve, and mix to obtain a solution having a known concen¬ 
tration of 20 mg per mL. 

.System suitability solution —Dissolve an accurately weighed 
guantity of USP Labetalol Hydrochloride RS in 
1 -Butaneboronic add solution , and di lute quantitatively and 
stepwise with 1-Butoneboronic acid solution to obtain a solu¬ 
tion having a known concentration of about 1,4 mg of USP 
Labetalol Hydrochloride RS per ml* Ailow the solution to 
stand at room temperaturę for 20 minutes before ustng. 

Test solution —Transfer about 1 mg of Labetalol Hydro¬ 
chloride to a TmL reaction vial, ad d 0.7 ml of 
7 -Butaneboronic acid solution, and mix until the labetalol hy¬ 
drochloride is completely dissolved. Ailow the solution to 
stand at room temperaturę for 20 minutes before using. 

Chromatographic system (see Chromatography (621))—The 
gas chromatograph is egurpped with a flame-ionrzatłon de- 
tector and a 2-mm x 1.8-m glass column packed with 10% 
phase G3 on 100- to 120-mesh support SI AB. The column 
temperaturę is maintained at about 320°, and the injection 
port and the detector błock temperatures are maintained at 
about 340°. Nitrogen is used as the carrier gas at the flow 
ratę of about 30 mL per minutę. Chromatograph the System 
suitability solution , and record the peak responses as directed 
for Procedurę: the relative retention times are about 0.8 for 
the diastereoisomer B 1-butaneboronate derivative and 1.0 
for the diastereoisomer A 1-butaneboronate derivative; the 
resolution, R , between the diastereoisomer A 
1 -butaneboronate derivative and diastereoisomer B 
1 -butaneboronate derivative pea ks is not less than 1,5; and 
the rełative standard deviation of the ratios of the peak ar- 
eas of the diastereoisomers for replicate injections is not 
morę than 2.0%, 
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Procedurę— 3nject about 2 ^L of the Test solution into the 
chromatograph, record the chromatograms, and measure 
the responses for the major peaks. Calculate the diastereoi- 
somer A eon tent, in percentage, taken by the formula: 

1 OGfd / (r A + rs) 

in which r A i$ the peak area of the diastereolsomer A 
1 -butaneboronate derivatlve peak; and Fb is the peak area of 
the diastereoisomer B 1-butaneboronate derivative peak. 

The diastereoisomer A content is not less than 45.0% and 
not morę than 55,0%. 

Assay— 

Mobilephase —Prepare a sultable filtered and degassed 
mixture of 0/1 M monobasic sodium phosphate and metha- 
nol (65:35). Make adjustments if necessary (see System Suit- 
ability under Chromatography (621)}. 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Labetalol Hydrochloride RS in Mobile phase 
to obtain a solution having a known coneentration of about 
0.4 mg per mL. 

Assay preparation —Transfer about 40 mg of Labetalol Hy- 
drochlonde, accurately weighed, to a 100-mL volumetric 
fiask, diiute with Mobile phase to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 230-nm detector 
and a 4.6-mm x 20-cm column that contains packing LI 
and is maintained at 60 ± 1°, The flow ratę Is about 1.5 mL 
per minutę. Chromatograph the Standard preparation , and 
record the peak responses as directed for Proceduro: the col¬ 
umn efficiency determined from the analyte peak is not less 
than 700 theoretical pfates; the tailing factor for the analyte 
peak is not morę than 2.0; and the relative standard devia- 
tion for replicate Injections is not morę than 1,5%. 

Procedurę ■—Separately inject equal volumes (about 5 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the area responses for the major peaks, Calculate the 
quantity, in mg, of labetalol hydrochloride (CigH^hLO* ■ 

HCI) in the portion of Labetalol Hydrochloride taken by the 
formula: 

100C(Wrs) 

in which C is the coneentration, in mg per mL, of USP 
Labetalol Hydrochloride RS in the Standard preparation; ard 
r u and r% are the peak area responses obtained from the 
Assoy preparation and the Standard preparation, respectiveiy. 


LabetaBol Hydrochloride injection 

» Labetalol Hydrochloride Injection is a stenie so- 
lution of Labetalol Hydrochloride in Water for In- 
jection. It contains not less than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amount of labetalol hydrochloride (CisHz^NzOs * 
HCI). 

PackagSng and sto ragę—Preserve in singie-dose contain- 
ers, or in multiple-dose containers not exceeding 60 ml in 
volume, preferably of Type I glass, at a temperaturę be¬ 
tween 2° and 30°. Avoid freezing and exposure to light. 

USIP Reference standards (11)— 

USP Endotoxin RS 

USP Labetalol Hydrach londe RS 

Identification—The retention time of the major peak in 
the chromatogram of the Assay preparation corresponds to 
that of the Standard preparation , as obtained in the Assay* 


Bacterial Endotoxin$ Test (85)—It contains not morę 
than 1.2 USP Endotoxin Units per mg of labetalol hydro- 
chloride* 

pH (791): between 3.0 and 4.5. 

Gfher reguiremenfs—It meets the requirements under In - 
jections and Impianted Drag Products (1). 

Assay— 

Mobile phase —Prepare a suitable filtered and degassed 
mixture of 0.1 M monobasic sodium phosphate and metha- 
nol (65:35). Make adjustments if necessary (see System Suit- 
a hi fi ty under Chromatography (621 )), 

Standard preparation —Dissolve an accurately werahed 
quandty of USP Labetalol Hydrochloride RS in Mobile phase 
to obtain a solution having a known coneentration of about 
0.5 mg per ml. 

Resolution solution —Dissolve a quantity of methylparaben 
in the Standard preparation to obtain a solution containing 
about 0.08 mg per mL. 

Assay preparation —Transfer an accurately measured voL 
ume of Injection, equivafent to about 50 mg of labetalol hy¬ 
drochloride, to a 100-mL volumetric fiask, aElute with Mobile 
phase to va]ume, and mix. 

Chromatographic system (see Chromatography (621))—The 
lrquid chromatograph is eauipped with a 254-nm detector 
and a 4.6-mm x 20-cm column that contains packing LI 
and is maintained at 60 ± I 3 . The flow ratę is about 1 5 mL 
per minutę. Chromatograph the Standard preparation , and 
record the peak responses as directed for Procedurę: the col¬ 
umn efficiency determined from the analyte peak is not less 
than 700 theoretical plates; the tailing factor for the analyte 
peak is not morę than 2.0; and the relative standard devia- 
tlon for replicate injections is not morę than 1.5%. Chro¬ 
matograph the Resolution solution, and record the peak re¬ 
sponses as directed for Procedurę: the re!ative retention 
times are about 0.6 for methylparaben and 1.0 for labetalol; 
and the resolution, R, between the methylparaben and 
labetalol is not less than 2.0, 

Procedurę— Separately inject equal volumes (about 5 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the area responses for the major peaks. Calculate the 
quantity, in mg, of labetalol hydrochloride (C 19 H^N 2 0 j ■ 

HCI) in each ml of the Injection taken by the formula: 

100(C / V)(ru/ rS) 

in which C is the coneentration, in mg per mL, of USP 
Labetalol Hydrochloride RS in the Standard preparation; V is 
the vo!ume, in ml, of Injection taken; and ru and r* are the 
peak area responses obtained from the Assay preparation 
and the Standard preparation, respectively. 


Labetalol Hydrochloride Compounded 
©raG SnaspterBsBors 

DEFINITION 

Labetalol Hydrochloride Compounded Orał Suspension con¬ 
tains NLT 90.0% and NMT 11 0.0% of the labeled amount 
of labetalol hydrochloride (CięH^NhG* * HCI), 

Prepare Labetalol Hydrochloride Compounded Orał Suspen¬ 
sion 40 mg/mL as follows (see Pharmaceutical Compound- 
ing—Nonsterile Preparations (795)). 


Labetalol Hydrochloride 

4o 

Vehide: a 1:1 mixture of Ve hicie for O raf Solution 
(regular or sugar-free), NF, and Vehide for Orał 
Suspension. NF. a sufficient ouantity to make 

100 mL 
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Place the required number of tabfets En a suitable mortar 
and comminute to a fine powder, or use Labetalol Hydro- 
chloride powder Add 20 mL of the Vehicle t and mix to 
form a uniform pastę. Add the Vehicle fn smali portions 
almost to volume. Transfer the contents of the mortar, 
stepwise and quantitatively, to a ca libra ted bottle. Add 
the Vehide in portions to rinse the mortar, then add suffi- 
cient Vehide to bring to finał volume, and mix well. 

ASSAY 

* Procedurę 

Mobile phase: Methanol and 0.1 M monobasic sodium 
phosphate (35:65). Filter, and degas. 

Standard solution: 400 jig/mL of USP Labetalol Hydro- 
chloride RS 

Sample solution: Agitate the Container of Orał Suspen- 
sion for 30 min on a rotating mixer, remove a 5-mL 
sample, and storę in a elear glass vial at -70° until ana- 
lyzeo. At the time of analysis, remove the sample from 
the freezer, allow it to reach room temperaturę, and 
mlx with a vortex mixer for 30 s. Pipet 1.0 mL of the 
sample into a 100-mL volumetric fiask, and di lute with 
Mobile phase to vofume. 

Chromatographic system 
(See Chromatograpny {62 1 ), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 
Column: 4.6-mm x 25-cm; 5 -Jim packing LI 
Flow ratę: 1,3 mL/min 
Injection volume: 20 flL 
System suitability 
Sample: Standard solution 

[NOTE—Ihe retention time for labetalol hydrochloride Es 
about 7,5 mlnj 
Suitability requirements 

Relative standard deviation: NMT 1,6% for replicate 
injectfons 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
labetalol hydrochloride (C 19 H 24 N 2 O 3 « HCI) in the por- 
tion of Orał Suspension taken: 

Result - (r^/rs) x ( Q/Cu ) x 100 

fu = peak response from the Sample solution 

r s - peak response from the Standard solution 

Cs - concentratlon of USP Labetalol Hydrochloride 
RS in the Standard solution (pg/mL) 

Cu = nominał concentratlon of labetalol 

hydrochloride in the Sample solution (jug/mL) 
Acceptance criteria: 90.0%“! 1 0,0% 

SPECBiFIC TESTS 

° PH (791): 4.0-5.0 

ADDITIONAL REQU(REIVIENTS 

• Packaginc and Storage: Package In tight, light-resistant 
containers. Storę at controiled room temperaturę, or in a 
refrlgerator. 

• Beyond-Use Datę: NMT 60 days after the datę on which 
it was compounded when stored at controiled room 
temperaturę, or in a refrigerator 

* ILabeling: Label it to State that it Ss Lo be well shaken, 
and to State the Beyond-Use Dale. 


* USP Reference Standards (11} 

USP Labetalol Hydrochloride RS 


LabetaloB Hydrochloride Tablets 

» Labetalol Hydrochloride Tablets contain not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of labetalol hydro¬ 
chloride (C 19 H 24 N 2 O 3 * HO). 

Packaging and sto ragę—Preserve in tight, llght-resistant 
containers, at a temperaturę between 2° and 30°. 

USP Reference standards <11)— 

USP Labetalol Hydrochloride RS 

Identification —The retention time of the major peak in 
the chrom atog ram of the Assay preparation corresponds to 
that of the Standard preparation, as obfained in the Assay. 
Dissolution (711)— 

Medium: water; 900 mL. 

Apparatus 2: 50 rpm. 

Time: 45 minutes. 

Procedurę —Determine the amount of O 9 H 24 N 2 O 3 * HO 
d!ssolved from UV absorbances at the wavelength of maxH 
mum absorbance at about 302 nm of filtered portions of 
the solution under test, suitably diluted with water, if neces- 
sary, in comparison with a Standard solution having a 
known concentratlon of USP Labetalol Hydrochloride RS in 
the same Medium. 

Tolerances —Not less than 80% (Q) of the labeled amount 
of C 19 H 24 N 2 O 3 * HCI is dfssolved in 45 minutes. 

Uniformity of dosage unlfs (905): meet the require- 
ments, 

Assay— 

Mobile phase , Standard preparation , and Chromatographic 
system —Proceed as directed in the Assay under Labetalol Hy¬ 
drochloride. 

Assoy preporadon— Transfer an accurately counted num¬ 
ber of Tablets, equiva!ent to about 2000 mg of labetalol hy- 
drochloride, to a 500-mL volumetric fiask, add 200 mL of 
water, and shake by mechanical means for 60 minutes. Di- 
lute with water to vofume, and mix. Filter the solution 
through a filter of 0.5 pm or ftner porosity, discarding fche 
first few mL of the filtra te. Transfer 10,0 ml of the filtrate to 
a 100-mL vo!umetric fiask, di lute with Mobile phase to voh 
ume, and mix, 

Procedurę—Separately inject equal volumes (about 5 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the area responses for the major peaks, Calculate the 
guantity, in mg, of labetalol hydrochloride (C 19 H 24 N 2 O 3 - 
HCJ) in each Tabiet taken by the formula: 

50G0(C/N)0Wr 5 ) 

in which C is the concentration, in mg per ml, of USP 
Labetalol Hydrochloride RS in the Standard preparation; N is 
the number of Tablets taken; and r u and r 5 are the peak area 
responses obtained from the Assay preparation and the Stan¬ 
dard preparation 1 , respectiveiy. 
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Lactase 


DEFINmON 

Lactase (/J-D-galactoside galactohydrolase) is a hydrolytic en¬ 
zyme derived from the moJd Aspergillus oryzae. It contains 
NLT 30,000 USP Lactase Unfts/g. 
fNOTE—One USP Lactase Unit is tne lactase activity con- 
tained in the amount of enzyme that hydrolyzes one 
microequivaient of galactosidic linkage per min at a pH of 
4,5 and at 37°, as directed in the Assay for Lactase 
Actb/ity.] 

ASSAY 

* LACTASE ACTtV!TV 

Solution A: Diiute 57.5 ml of giacial acetic add with 
suffident water to make a 500-mL solution. Transfer 
50 ml of the giacial acetic acid solution Ento a 1000-mL 
vo!umetric fiask, add 113 mL of 4 N sodium hydroxide, 
and diiute with water to volume. !f necessary, adjust 
wEth giacial acetic add solution or 4 N sodium hydro* *- 
ide to a pH of 4,50 ± 0.05, 

Substrate solution: On the day of use, weigh 
370.0 mg of o-nitrophenyl-/3-D-gaiactopyranoside ł and 
place In a 100-mL volumetnc fiask. Add about 50 mL of 
Solution A t swirl to dissolve, then diiute with Solution A 
to volume. 

Standard solution: Transfer about 0.4 g of USP Lactase 
RS, accurately weighed, to a 1000-mL volumetdc fiask, 
Add about 600 mL of water, allow to stand for 15 min, 
swirl gently, and diiute with water to volume. Pipet 
3.0 mL of this solution into a 200-mL volumetric fiask, 
and diiute with water to vofume. 

Sample solution: Transfer an accurately weighed quan- 
tity of about 0.4 g of Lactase to a 1000-mL volumetric 
fiask. Add about 600 mL of water, allow to stand for 15 
min, swirl gently, and diiute with water to volume. Pi¬ 
pet 3.0 mL of this solution into a 200-ml volumetric 
fiask, and diiute with water to yolume, 

Instrumental conditions 
(See Ultraviolet-Visible Spectroscopy <857).) 

Modę: Vis 

Analytlcai wavelength: 420 nm 
Celi: 1 cm 
Analysis 

Samples: Standard solution and Sample solution 
Pipet 2.0 mL of Substrate solution into three sępa ratę 
test tubes tabeled S, U, and B, Transfer the tubes to a 
thermostated water bath maintained at 37.0 ± 0,1* 
and incubate for 10 min, Following the mcubation, 
rapidly add 0.5 mL of the Standard solution to tubę S, 
0,5 ml of the Sample solution to tubę U, and 0.5 mL of 
water to tubę B (tne reagent blank). MIx each tubę on 
a vortex mixer for 1 s, and immediately return the 
tubes to the water bath, which has been maintained 
at 37.0 ± 0.1After 15 min of incubation, rapidly add 
2,5 mL of a 10% sodium carbonate solution to each 
test tubę to stop the enzyme reaction. Add 20.0 mL of 
water to each test tubę, and mix. Concomitantly de- 
termtne the absorbantes of the three Solutions. 
Calculate the number of USP Lactase Units rn the por- 
tion of Lactase taken: 

Result - [(Au - A B )/(A 5 - Ab)] x P x (I W s /W u ) 

Au ~ absorbance of the Sample solution (tubę U) 

A b = absorbance of the reagent blank (lube B) 

As - absorbance of the Standard solution (tubę 5) 

P = pofency of USP Lactase RS (USP Units/g) 

Wi ~ weight of USP Lactase RS m the Standard 
solution (g) 

Wy - weight of Lactase in the Sample solution (g) 


Acceptance criteria: NLT 30,000 USP Lactase Units/g 

IMPURiTIES 

* ARSENic (211): NMT 3 pg/g 

* LEAD (251): NMT 5 jug/g 

Delete the folhwing: 

** Heavy Metals (231): NMT 30jxg/g* 

SPECIFIC TESTS 

* Mit ROBI AL ENUMERATION TESTS (61) and TE5TS FOR SPEC! 

fied Micro o r g a n i s m s (62): It meets the reguirements of 
the tests for absence of Salmonella species and Escherkhia 
coli , 

* LOSS ON DRYING (731) 

Analysis: Dry under vacuum at 60° for 4 h, 

Acceptance criteria: NMT 6.0% 

ADD1TEDNAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers at 

room temperaturę. 

* Labeung: Label it to Indlcate lactase activity in USP Units, 

* USP Reference Standards (11) 

USP Lactase RS 


Lactic Acid 


Propanoic acid, 2-hvdroxy-; 

Lactic acid [50-21-5]. 

DEFIN1TION 

Lactic Add is a mixture of lactic acid (C^H^Os) and lactic 
acid lactate (C^HioOs), equivalent to a tofal of NLT 88,0% 
and NMT 92.0%, by weight, of lactic acid (CjH*Oi). It is 
obtained by the lactic fermentation of sugars or is pre- 
pared synthetically. Lactic Acid obtained by fermentation 
of sugars is levorotatory, whereas that prepared syntheti¬ 
cally is racemic. 

[Notę —Lactic Add prepared by fermentation becomes dex- 
trorotatory on dilution, which hydrolyzes L-(-)-lactic add 
lactate to i-(-r)-lactic acid.] 

IDENTIFICATION 

• A. Identification Tests—General, Lactate (191): Meets 

the requlrement$ 

ASSAY 

* Procedurę 

Sample: 2.5 ml, accurately weighed 
Titrimetric system 
(See Titrimetry (541).} 

Modę: Residual titration 
Titrant: 1 N sodium hydroxide VS 
Baek-titrant: 1 N sulfuric acid VS 
Endpornt detection; Visual 
Analysis: Transfer Ihe Sample to a ta red 250-mL fiask, 
adof 50.0 mL of Titrant, and boil the mixttłre for 20 
min. Add phenolphthalein TS, and titrate the excess al¬ 
ka li in the hot solution with Back-titrant Perfornn a 
blank determination, Each mL of Titrant is equivalent to 
90.08 mg of lactic acid (CjH ó 0 3 ). 

Acceptance criteria: 88.0%-92.0% (w/w) 

IMPURITIES 

» CHLORIDE 

Sample solution: 1 in 100 

Analysis: To 10 mL of the Sample solution acidified with 
nitric add add a few drops of silver nitrate TS. 
Acceptance criteria: No opalescence is produced 
immediately. 
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O SULFATE 

Sample solution: 1 in 100 

Analysis: To 10 mL of the Sample solution add 2 drops 
of hydrochloric acid and 1 mL of bartum chloride TS, 
Acceptance criteria: No turbldity is produced. 

Dełete the foflowing: 

•* Heaw Metals, Method li (231): NMT 10 pg/g* f oton. 

Jan-JOl 3) 

* RESIDUE ON 0GN1TION (281) 

Sample: 5 mL, accurately weighed 
Acceptance criteria: NMT 3 mg (0.05%) 

« Limit of Citric, Oxaeic, Phosphoric, or Tartaric Acid 
Sample solution: 1 in 10 

Analysis: To 10 ml of the Sample solution add 40 mL of 
calcium hydroxide TS, and boli for 2 min, 

Acceptance criteria: No turbldity is produced. 

SPECIF3C TEST5 

* READILY CARBONlZABLE SUBSTANCES 

Sample: 5 mL 

Analysis: Rinse a test tubę with sulfuric acid, and allow 
to drain for 10 min. Add 5 mL of sulfuric acid to the 
test tubę, carefully overlay it with the Sample f and 
maintain the tubę at 15°. 

Acceptance criteria: No dark color develops at the in- 
terface of the two acids within 15 min. 

* Optical Rotation, Angufar Rotatlon (781A): -0,05 a to 

■r0.05 q for racemic Lactic Acid 

o SUGĄRS 

Sampie: 5 drops 

Analysis: To 10 mL of hot alkaline cupric tartrate TS 
add the Sample. 

Acceptance criteria: No red precipitate is formed* 

ADOBTIONAL REQUIR£MENT5 

» Packaging and Stgrage; Preserve in tight containers, 
o Labeung: Label it to indicate whether it is levorotatory or 
racemic. 


Lactulose Concentrate 


OH OH 



Ci 2 H 22 O 1 1 342.30 

D-F ructose, 4- O-p-D-g alactopyra n osyI-; 
4-0-/TD-Galactopyranosyi-D-fruttofuranQse [4618-1 8-2]. 

DEFINITION 

Lactulose Concentrate is a soiution of sugars prepared from 
Lactose. It consists principaliy of lactulose together with 
minor guantities of lactose and galactose, and traces of 
other related sugars and water. it contains NLT 95,0% 
and NMT 105.0% of the labeied amount of lactulose 
(C 12 H 22 O 1 j)- It contains no added substances. 

IDENTIFICATION 

* A. The retention Hme of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assoy. 

* B. 

Sample solution: Diiute a portion of Concentrate with 
water (1 in 20). 

Analysis: Add a few drops of the Sample solution to 
5 mL of hot alkaline cupric tartrate TS* 


Acceptance criteria: A red precipitate of cuprous oxide 
is formed. 

ASSAY 
a PROCEDURĘ 

Buffer: 1.15 g/L of monobasic sodium phosphate in 
water 

Mobile phase: Acetonitrile and Buffer (82:18)* Ensure 
that the concentration of acetonitrile in the Mobile 
phase is between 78% and 85% to obtain appropriate 
retention times. 

Standard solution: 40 mg/mL of USP Lactulose RS, 

4.8 mg/mL of USP Anhydrous Lactose RS, and 3,2 mg/ 
mL of USP Epilactose RS m a mNture of acetonitrile and 
water (1:1) 

Sample solution: Nominally equivalent to 40 mg/mL of 
lactulose prepared as follows* Transfer a guantity of 
Concentrate containing 2.0 g of lactulose to a 50-mL 
yolumetric fiask, and dtssolve in 20 ml of water. Add 
25,0 mL of acetonitrile, allow the solution to reach am- 
blent temperaturo, and dilute with water to volume* 
Chromatographie system 
(See Chromatograpny (621), System Suitobility *) 

Modę: LC 

Detector: Refractive index 
Column: 4,6-mm x 15-cm; 3-pm packing L8 
Temperatures 
Column: 40±1 a 
Detector: 40 ± 1 0 
Flow ratę: 1.3 mL/min 
Injection volume: 20 pL 
System suita bi lity 
Sample: Standard solution 

[NOTĘ—The relative retention times are given In Tobie 

Suitabillty reąuirements 

Resolutlon: NLT 1.5 between lactulose and lactose; 
NLT 0,9 between lactulose and epilactose 
Relative standard deviation: NMT 2.0% for the 
main peak 
Analysis 

Samples: Standard soiution and Sample solution 
Calcuiate the percentage of the labeied amount of lac¬ 
tulose (CuH^On) in fne portion of Concentrate taken: 

Result = (ru/rs) x ( Cs/Cu ) x 100 

ru - peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs = concentration of USP Lactulose RS in the 
Standard soiution (mg/mL) 

Cu = nominał concentration of lactulose in the 
Sample soiution (mg/mL) 

Acceptance criteria: 95.0%-1G5.G% 

IMPURITIES 

8 RESIDUE ON iGNITION (281): NMT 0.1% 
a ORGANIC IMPURITIES 

Buffer, Mobile phase, Sample solution, Chromato¬ 
graphic system, and System suitability: Proceed as 
directed in the Assoy, To evaluate the Suitobility require~ 
ments f use the Standard soiution prepared as directed in 
the Assoy. 

Standard solution: 6.4 mg/mL of USP Calactose RS, 

4.8 mg/mL of USP Anhydrous Lactose RS, 3*2 mg/mL of 
USP Epilactose RS, 1.2 mg/mL of USP Tagatose RS, and 
0.4 mg/mL of USP Fructose RS in a mixture of acetoni¬ 
trile and water (1:1) 

Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentages of galactose, lactose, epilac¬ 
tose, tagatose, and fructose, if found, in the portion of 
Concentrate taken: 


Result = (rufr$) x ( QfCu ) x 100 
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fu — peak response of the relevant related 
compound from the Sampie soiution 
fs = peak response of the relevant related 

compound from the Standard soiution 
Q - concentration of the relevant USP Reference 
S ta n d a rd i n the Standard sol u tion (mg/mL) 
C u = nominał concentration of lactulose in the 
Sample soiution (mg/mL) 

Acceptance criteria: See Tabie 1, 


Tabie 1 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%* 

Tagatose 

0.30 

4 

Fructose 

0.34 

1 

Calactose 

0.47 

16 

Epilactose 

0.90 

8 

Lactulose 

1.0 

_ 

Lactose 

1.17 

U 


ADDITIONAL REQUl(REfVlENT5 

* Packaging and Storage: Preserve in tight containers, 

preferably at a temperaturę between 2 D and 30°. Avoid 
subfreezing temperatures. 

* Labeling: The label States that thts artlcle is not intended 
for dlrect administration to humans or animals. 

» USP Reference Standard* * {11) 

USP Epilactose RS 

USP Fructose RS 

USP Calactose RS 

USP Anhydrous Lactose RS 

USP Lactulose RS 

USP Tagatose RS 


lactulose Soiution 


DEFINITION 

Lactulose Soiution is a soiution in water prepared from Lac¬ 
tulose Concentrate. it contains NLT 90,0% and NMT 
110.0% of the tabeled amount of lactulose (C 12 H 22 O 11 ). 

IDENTIFICATION 

* A. The retention ttme of the major peak of the Sampie 
soiution corresponds to that of fne Standard soiution , as 
obtained in the Assoy. 

■ B, 

Sample soiution: Dilute a portion of Soiution with 
water (1 in 20). 

Analysis: Add a few drops of the Sample soiution to 
5mL of hot alkailne cupric tartrate TS. 

Acceptance criteria: A red precipitate of cuprous oxide 
is formed. 

ASSAY 
« Procedurę 

Buffer: 1.15 g/L of monobasic sodium phosphate in 
water 

Mobile phase: Acetonitrile and Buffer (82:18). Ensure 
that the concentration of aceton Etnie in the Mobile 
phase is between 78% and 85% to obtain appropriate 
retention times. 

Standard soiution: 40 mg/mL of USP Lactulose RS, 

4.8 mg/mL of USP Anhydrous Lactose RS, and 3.2 mg/ 
mL of USP Epilactose RS tn a mixture of acetonitrile and 
water (1:1) 

Sample soiution: Nominally equivalent to 40 mg/mL of 
lactulose prepared as follows. Transfer a quantEty of So- 


lution containing 2.0 g of lactulose to a 50-mL vo!umet- 
ric fiask, and dissolve in 20 mL of water. Add 25.0 mL 
of acetonitrile, allow the soiution to reach ambient tem¬ 
peraturę, and dilute with water to volume. 
Chromatographic system 
(See Chromatography {621), System Suitabiiity .) 

Modę: LC 

Detector: Refractive index 
Column: 4,6-mm x 15-cm; 3-jim packing L8 
Temperatures 
Column: 40 + 1° 

Detector: 40 ±1° 

Flow ratę: 1.3 mL/min 
Injection vofume: 20j.iL 
System suitabiiity 
Sample: Standard soiution 

[Notę—T he re!ative retention times are given in Tobie 

Suitabiiity requirements 

Resolutron: NLT 1.5 between lactulose and lactose; 
NLT 0.9 between lactulose and epilactose 
Refative standard deviation: NMT 2.0% for the 
matn peak 
Analysis 

Samples: Standard soiution and Sampie soiution 
Caiculate the percentage of the labeled amount of lac¬ 
tulose (CiaHaOn) in the portion of Soiution taken: 

Result = (r y /ft) x (G/Q x 100 

fu = peak response from the Sample soiution 

rs = peak response from the Standard soiution 

Cs = concentration of USP Lactulose RS tn the 
Standard soiution (mg/mL) 

C L{ - nominał concentration of łacfulose in the 
Sampie soiution (mg/mL) 

Acceptance criteria: 9G.D%-110.0% 

PERFORMANCE TESTS 

* Uniformity of Dosage Units (905) 

Orał Soiution packaged in single-unit Container* 
Acceptance criteria: Meets the reguirements 

IMPURITIES 

* ORGANIC IMPURITIES 

Buffer, Mobile phase, Sample soiution, Chromato¬ 
graphic system, and System suitabiiity: Proceed as 
directed En the Assay. To evaluate the Suitabiiity require- 
ments, use the Standard soiution prepared as directed in 
the Assay. 

Standard soiution: 6*4 mg/mL of USP Calactose RS, 

4.8 mg/mL of USP Anhydrous Lactose RS, 3*2 mg/mL of 
USP Epilactose RS, 1,2 mg/mL of USP Tagatose RS, and 
0.4 mg/mL of USP Fructose RS in a mixture of acetoni- 
triłe and water (1:1) 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentages of g a lactose, lactose, epElac- 
tose, tagatose, and fructose, if found, in the portion of 
Soiution taken: 

Resuit = (ru/n) x (Gs/Cu) x 100 

ry - peak response of the relevant related 
compound from the Sample soiution 
n = peak response of the relevant related 
compound from the Standard soiution 
C s = concentration of the rełevant USP Reference 
Standard En the Standard soiution (mg/mL) 

C u - nominał concentration of lactulose in the 
Sampie soiution (mg/mL) 

Acceptance criteria: See Tabie i. 
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Table 1 


Name 

Re[ative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%) 

Taqatose 

0,30 

4 

Fructose 

0.34 

1 

Galactose 

0.47 

16 

Epilactose 

0.90 

8 

Lactulose 

TO 

_ 

Lactose 

1T7 

12 


SPEC1FIC TESTS 

« Microbial Enumeration Tests (61) and Tests for Speci 
FIEO (VfliCRO0RGANBSMS (62): The tota! bacteria! count is 
NMT 10 3 cfu/g of lactulose, and the tests for Salmonella 
spec i es and Escherichia coli are negative. 

® pH (791): 2.5-Ó.5, after 15 min of contact with the 
electrodes 

ADDITIONAL REQUIREMENTS 

o Pacecaging and Storage: Preserve in tight containers, 
preferably at a temperaturę between 2° and 30°. Avold 
s u bf reezi n g tem pe ra tu res. 

® USP Reference Standards (11) 

USP Epilactose RS 

USP Fructose RS 

USP Galactose RS 

USP Anhydrous Lactose RS 

USP Lactulose RS 

USP Tagatose RS 



Lamiyasdsne 



CsHnf&OaS 229.26 

C a HnN 3 0 3 S • 0.2 CHjOH 235.66 

CaHnNjOjS ■ 0.2 HjO 232.86 

2(1 tf)-Pyri midi nonę, 4-amirio-1-[2-(hydroxyrnethyl)-1,3-ox- 
athiolan-S-yl]-, (2fl-ds)-; 

(-H -[(2/?,55)-2-(Hydroxymethy])-1,3-oxathioian- 
5-yljcytosine [134678-17-4], 


DEFINITION 

Lamivudine contains NLT 98.0% and NMT 102.0% of 
lamwudine (CaHuNjChS), calculated on the anhydrous 
and solvent-free basis. ff tabeled as a methanol solvate, it 
contains NLT 98.0% and NMT 102.0% of 1amivudine 
(CsHnNiChS), calculated on the anhydrous, methanof- 
free, and solvenUfree basfs. 

IDENTIFICATION 

O A, Infrared Absorption (197M) 

o B. The retention time of the major peak of the Sample 
solution corresponds to that of the System suitability solu¬ 
tion, as obtained in the test for Limit of Lamivudine 
Enantiomer. 


ASSAY 
■ Procedurę 

Buffer: Transfer about 1.9 g of ammonium acetate to a 
1 000-mL volumetnc fiask, dissolve in about 900 mL of 
water, adjust with acetic add to a pH of 3.8 ± 0.2, and 
dilute with water to volume. 

Mobile phase: Methanol and Buffer (5:95) 

System suitability solution: 0.25 mg/mL of USP 
Lamivudine Resolution Mixture B RS in Mobile phase 


Standard solution: 0.25 mg/mL of USP Lamivudine RS 
in Mobile phase 

Sample solution: 0,25 mg/mL of Lamh/udine in Mobile 
phase 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 277 nm 

Coiumn: 4,6-mm x 25-cm; packing LI 

Coiumn temperaturę: 35° 

Flow ratę: 1 mL/min 
Injection volume: 10 pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[NOTĘ—The relative retention times for lamTvudine dtas- 
tereomer and lamivudine are 0.9 and 1.0, 
respectively] 

Suitabilfty reguirements 
Resolution: NLT 1.5 between lamivudine and 
famivudine dla stereo mer, System suitability solution 
Relative standard deviation: NMT 2.0% for 
lamivudine, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of farrwudine (C s Hn N3O3S) in 
the portion of Lamivudine taken: 

ResuJt = (rjr$) x (Cs/Cu) x 100 

ru - peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs = concentration of USP Lamivudine RS in the 
Standard solution (mg/mL) 

Cu - concentration of Lamivudine in the Sample 
solution (mg/mL) 

Acceptance crfteria: 98.0%-102.0% on the anhydrous 
and sotvent-free basis 

!f labeled as a methanol so!vate; 98.0%-l 02,0% on 
the anhydrous, methanol-free, and solvent«free basis 

OTHER COMPONENTS 

® Content of Methanol (if labeled as famlvudine metha¬ 
nol so3vate) 

Diluent: N,N-Dimethylforrnamide and t-butanol (500:1) 
Standard solution: 0,625 mg/mL of methanol in dilu¬ 
ent. Transfer 2.0 ml of this solution into a headspace 
vial, and immediateiy seal the vial. 

Sample solution: Transfer 50 mg of Lamiyudine to a 
headspace vial, add 2.0 mL of Diluent , and immediateiy 
seal the viaL 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: GC headspace 
Detector: Flame ionization 

Coiumn: 0.53-mm x 75-m, coated with a 3-pm film of 
phase G43 
Temperatures 
Injector: 180° 

Detector: 250° 

Coiumn: See labie 1. 


Table 1 


Irńtial 

Temperaturę 

n 

Temperaturę 

Ramp 

f°7mml 

Finat 

Temperaturo 

n 

Hołd Time at 
Firtal 

Temperaturę 

(min 1 ) 

40 


40 

13 

40 

40 

240 

12 
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Injection vo!ume; 1.0 mL 
Injection type: Split ratio, 15:1 
Carrier gas: Helium 
Ffow ratę: ó mL/min 
Headspace samplers 
Oven: 95 D 
Loop: 175° 

Transfer fine: 1 75 D 
£quilibrium time: 10 min 
System suitability 
Sample: Standard soiution 

[Notę —The relatrve retention times for methanol and t- 
butanol are 1.0 and 1,9, respeetively.] 

Suitability requirements 
Tarfrng factor: NMT 2.0 for methanol 
Column efficienoy: NLT 25,000 for methanol 
Relative standard deviation: NMT 5.0% for 
methanol 
Analysis 

Sampfes: Standard soiution and Sample soiution 
Calculate tbe percentage of methanol in the portion of 
lanwudine methanol so!vate taken: 

Result = (Ru/Rs) x (Cj/Cu) x 100 

Ru - peak response ratio of methanol to t-butanol 
from the Sample soiution 

Rs - peak response ratio of methanol to f-butanol 
from the Standard soiution 
Q - eon centra tron of methanol in the Standard 
soiution (mg/mL) 

Cu - concentration of Lamivudine (as methanol 
solvate) in the Sample soiution (mg/ml) 
Acceptance criteria; 2.0%-3.0% 

IMPURITIES 

b Limit of Lamwudjne Enantiomer 

B uff er: 7,7 g/L of ammonium acetate in water 
Mobile phase: Methanol and BufTer (5:95) 

System suitability sofution: 0.25 mg/mL of USP 
Lanwudine Resolution Mixture A RS in water 
Sample soiution: 0.25 mg/ml of Lanwudine in water 
Chromatographic system 
(See Chromatograpny (621 ^ System Suitability .) 

Modę: LC 

Detector: UV 270 nm 
Column: 4.6 -mm x 25-cm; packing L45 
Column temperaturę: 15°-30° (constant temperaturę) 
Flow ratę: 1 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: System suitability soiution 
[NOTĘ—The retative retention times for lanwudine and 
the lanwudine enantiomer are 1.0 and 1.2, 
respectively T ] 

Suitability requirements 

Resolution: NLT 1,5 between farrwudme and the 
lamivudine enantiomer 
Analysis 

Sampie: Sample soiution 

Calculate the percentage of the lanwudine enantiomer 
In the portion of Lamivudine taken: 

Result = [r u /(ru + n)j x 100 

fu = peak response of the lanwudine enantiomer 

r$ - peak response of lanwudine 

Acceptance criteria: NMT 0.3% 
o Other Related Compgunds 

Buffer, Mobile phase, System suitability soiution. 
Standard soiution, Chromatographic system, and 
System suitability: Proceed as drrected in the Assay 
Salicylic acid standard soiution: 0.625 pg/mL of USP 
Salicylic Acid RS En Mobile phase 


Sample soiution: 0.25 mg/mL of Lamivudine in Mobile 
phase 

Analysis 

Samples: Saiicylic acid standard soiution and Sampie 
sofution 

Calculate the percentage of salicylic acid in the portion 
of Lanwudine taken: 

Result ^ (r u /r,) x (Q/C u ) x 1 00 

ru = peak response of salicylic acid from the Sampie 
soiution 

r* - peak response of USP Salicylic Acid RS from 
the Saiicylic acid standard soiution 
Q = concentration of salicylic acid in the Salicylic 
acid standard soiution (mg/ml) 

Cu - concentration of Lamivudine in the Sample 
soiution (mg/mL) 

Calculate the percentage of other individual impurities 
in the portion of Lanwudine taken: 

Result - (fu/rr) x 100 

fu = peak response of each impurity other than 
salicylic acid from the Sample soiution 
fr = sum of the responses of al! the peaks 
Acceptance criteria: See Tobie 2. 


Table 2 


Na me 

Relatrve 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

La m i vu di n e-ca rboxy f i c 
add a 

0.4 

0.3 

Lamjvudine-tram 
(lamiyudine diastere- 
omer) b 

0.9 

0.2 

Lamivudine 

10 

_ 

Salicylic add 

27 

0.1 

Any other indMdual im- 
purity 

— 

OJ 

Total impurities 

— 

0.Ó 


A (2R5,55/?)“5“(Cytos3ne4 -yl)J,3-oxathEotarie-2-carboxylit pcid. 
b 1 -[£2/?5,5ft5)-24Hydroxymethyl)-1,3 oxathiolan-5-yl]cyto5ine. 


a RESIDUAI SQLVENTS 

Internal standard soiution: Dilute 1 mL of 2-penta- 
nonę with dimethyl sulfoxide and water (1:1) to 
100.0 mL. 

Standard soiution: Transfer 10 mL of the Internal stan¬ 
dard soiution to a IGO-mL yolumetric fiask. Add 100 pi 
each of the followlng: dehydrated alcohol, isopropyl 
acetate, methanol, and triethylamine. Dilute with di¬ 
methyl sulfoxide and water (1:1) to volume. 

Sample soiution: Transfer 5 g of Lanwudine to a 
lOO-ml volumelrtc fiask, add 10 mL of the Internal stan¬ 
dard soiution , and dilute with dimethyl sulfoxide and 
water (1:1) to volume. 

Chromatographic system 
(See Chromatograpny (621), System Suitability f ) 

Modę: GC 

Detector: Flame iontzation 

Column: 0.53-mm x 50-m, coated with a 5-pm film of 
phase G1 
Temperatures 
Injector: 150° 

Detector: 250° 

Column: See Table 3. 
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Table 3 


Inithl 

Temperaturę 

' i 1 

Temperaturę 

Ramp 

C/min) 

Finał 

Temperaturę 

n 

Hołd Time at 
Finał 

Temperaturę 

(mini 

70 


70 

3 

70 

30 

200 

6.5 


Injection volume; 0,5 pL 

Injection type: Split flow ratę, 320 mL/rnin 

Carrier gas: Hydrogen (at pressure 5 psig) 

Analysi s 

Samples: Standard solution and Sample solution 
Calculate the percentage of each residual solvent in the 
portion of Lamiyudine taken: 

Result - (RufRs) x (O/Cu) x 1 00 

Ru - peak response ratio of the respective analyte 
to the interna! standard from the Sample 
solution 

R$ = peak response ratio of the respective analyte 
to the interna! standard from the Standard 
solution 

Q - concentration of the respective analyte in the 
Standard solution (mg/ml) 

Cu - concentration of the Sample solution (mg/mL) 

Acceptance criteria; See Tobie 4 , 



Tabte 4 


Name 

Accep tance 

Criteria, 

NMT [%) 

Alcohol 

0.2 

fsopropyi acetate 

0.2 

Methanol 

0.1 

Triethylamine 

OJ 

Total residual solvents 

0,3 


SPECIFBC TE5TS 

* Water Determination, Method /c(921): NMT 2.0% 

* LlGHT ARSORPTION 

(See Ultraviolet-Visibie Spectroscopy (857).) 

Modę: Vis 

Sample solution: 50 mg/mL in water 
Analyticaf wayelength: 440 nm 
Celi: 4 cm 

Acceptanee criteria: Afasorptiyity NMT 0.0015 


ADDITiGNAl REQUIREIWIENTS 

* Pacikaging and Storage: Preserve 3n well-ctosed, Irght- 
resfstant containers. Storę at room temperaturę. 

o Labeling; Where it is a methanol solvate form, the label 
so indicates. 

* USP Reference Standards (11) 

USP Lamiyudine RS 

USP Lamiyudine Resolution Mixture A RS 
USP Lamivudine Resolution Mixture 8 RS 
USP Salicylic Acid RS 


LairsSywdirae Orał Solution 


DEFINITION 

Lamivudine Orał Solution contains NLT 90.0% and NMT 
110.0% of the labeied amount of lamiyudine 
(CsHhNbO^S). It may contain a suitable preservative. 


IDENTIFICATION 

o A. The retention time of the lamivudine peak of the 
Sample solution corresponds to that of the Standard solu¬ 
tion, as obtained En the Assoy. 

ASSAY 
* Procedurę 

Solution A: 2.0 g/L of sodium heplanesulfonate in 
water. Add I.OmL of hydrochlorlc acid and 1.0 mL of 
triethylamine per L of the solution, 

Solution B: Acetonitrile and Solution A (50:50) 

Mobile phase: See Tobie L 


Table 1 


Time 

Solution A 

Solution B 

{mini 

(°/<0 

rw 

0 

100 

0 

20 

60 

40 

30 

10 

90 

33 

10 

90 

34 

100 

0 

45 

100 

0 


Diluent: Acetonitrile and water (10:90) 

System suitability solution: Dissolve the contents of 1 
vial of USP Lamiyudine Resolution Mixture C RS in 
2,5 ml_ of Diluent . 

Standard solution: 0,2 mg/mL of USP Lamivudine RS 
in Diluent 

Sample solution: Nominaliy 0,2 mg/mL of lamiyudine 
in water 

Chromatographic system 

(See Chromatogropny (621 ) y System Suitability.) 

Modę: LC 

Detector: UV 277 nm 
Column: 4.ó-mm x 10-cm; 3-jtm packing LI 
Flow ratę: 1 mL/mL 
Injection voJ u me: 10 j_lL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 1,5 between !amivudine’5-sulfox3de 
and lamivudine-/?-sulfoxide, System suitability solution 
Talling factor: NMT 2.0 for the !amivudine peak, Sys¬ 
tem suitability solution 

Relative standard deyiation: NMT 2% for the 
lamiyudine peak, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcu i a te the percentage of the labeied amount of 
lamiyudine (C e HhN 3 0 3 5) in the portion of Orał Sofu¬ 
tion taken: 

Result = (ru/n) x (C s /Cu) x 100 

ry - peak response of lamiyudine from the Sample 
solution 

rs - peak response of lamiyudine from the 
Standard solution 

Cs - concentration of USP Lamiyudine RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of lamiyudine 3n the 
Sample solution (mg/mL) 
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Acceptance criteria: 90.0%-110*0% 

PERFORMANCE TESTS 

* Deli ver ab ile Volume (698); Meets the reguirements 

mpumrms 

O Grganic Impurities 

Solution A, Solution B, Mobile phase, Diluent, System 
suitability solution, Sam ple sofution, Chromato- 
graphrc system, and System suitability: Proceed as 
directed in the Assoy. 

Analysis 

S a m p I e: Sample s o iution 

Cakulate the percentage of any EndividuaJ Impurity in 
the portion of Orał Solution taken: 

Result - (ru/r$) x 100 

ru - peak response of each indlvfdua] impurity 
r% = sum of the responses of a U of the peaks 

exduding peaks due to added preservative(s) 
or exdpients 

Acceptance criteria: See Tobie 2. 


Table 2 


Na me 

Rełative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%) 

Lannivudin<Mjradl derivative J 

0.34 

1.2 

Cvtosine h 

0.52 

0.3 

La m łvu d tn e-S-su 1 f ox rtf e* 

0.61 

0.3 

La m i'v u d i n e-fi-su If ox i d e d 

0.63 

0.6 

Lamivudine carboxvlic acid u -' 

0,89 

_ 

Lamivudine trrmś& 

0.94 


Lamivudine 

1*0 


Salicyiic acid 1 

T3S 

__ 

Anv other rdentified impurity 

_ 

03 

Any indEvidual unidentified 
impurity 

— 

0.2 

Total impurities 


2.0 


11 1 -[(2/7,55)-2-(Hydroxymethyl)'l,3-oxathiolan-S-yJ]uradt 
b 4-Arninopyrimtdin-2(l H)- one. 

Ł 1 -[(2/?3^55)-2-(Hydroxymethyl)-1,3-oxatliiolan-5')4jcytosine 5-oxide. 

4 1 -[f2/f f 3fl,SS)-2-(Hydroxymethyl)-1,3-oxathtolan-5-yl]cytQ5ine S-oxide. 
e (2^S,S5fl)-5-(Cyt05ine' 1 -yl)-l ,3-DXtithiolane’2-carbQxylic add. 

'This impurity is controlted in the drug substance and is not to be incSud- 
ed in the total impurities. Disregard any peak Jess than 0.01 %. 
c J 1 -[(25,55)-2-(HydroxynnethylJ-l ,3-ojtathiolan-5-yl]cy toslne. 

SPECIFK TESTS 

opH(791>: 5.7-6.3 

* Microbiai* Enumeration Tests (61) and Tests for Spece 
fied Microorganisms (62): The total aerobic microbial 
count does not exceed 10 2 cfu/mL. The total molds and 
yeasts count does not exceed 1 O 2 cfu/mL It meets the 
reguirements of the test for absence of Escherichta coli. 

ADDITIONAI R£QUIREMENTS 

■ Packagihg and Storage: Preserve in light-resistant con- 
tainers at controfled room temperaturę. 

» USP Reference Standards (11) 

USP Lamivudine RS 

USP Lamivudine Resolution Mixture C RS 
[Nom—Th Es reference standard contains iamivudine and 
several related impurities.] 


Lamivudlne Tablets 


DEFINITION 

Lamivudine Tablets contain NLT 90,0% and NMT 110.0% of 
the labefed amount of Iamivudine (CsHnNiChS). 

IDENTIFICATION 
O A. INFRAREP ABSORFFION (197M) 

Sample: Crush 1 Tablet and transfer it to a suitable 
Container. Add 5 ml of methanol and shake for 15 min. 
Pass through a sultable filter, collectEng about 2 mL of 
the filtra te. Evaporate the filtrate to dryness under a 
gentle stream of nitrogen, and use the residue. 
Standard: Dissolye a suitable amount of USP 
Lamivudine RS in a smali amount of methanol, shaklng 
LintiJ completefy dissolved. Evaporate to dryness under a 
gentle stream of nitrogen, and use the residue. 
Acceptance criteria: Meet fhe requirements 
* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 
a Procedurę 

Buffer: 1.9 g/L of ammonium acetate in water. Adjust 
with acetic acid to a pH of 3.8. 

Mobile phase: Methanol and Buffer (50:950) 

System suitability solution: 0.2 mg/mL of USP 
LamEvudine Resolution Mixture B RS in Mobile phase 
Standard solution: 0.2 mg/mL of USP Lamtvudine RS 
in Mobile phase 

Sampfe stock solution: Nominally about 3-4 mg/mL of 
lamivudine in water prepared as follows. Transfer the 
required number of Tablets, based on the fabeied 
amount, to a suitable vo!umetric fiask, and soak or 
shake for at least 15 min in water to disperse the sam* 
ple. Di lute with water to volume, mix, and pass 
through a suitable filter or centrifuge. 

Sample solution; Nominally 0,2 mg/mL of iamivudrne 
in Mobile phase from the Sample stock solution 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 277 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Column temperaturo: 30 ±5° 

Flow ratę: 1 ml/min 
Injection volume: 20 jllL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę—T he refative retention times for lamivudfne dias- 
tereomer and lamivudine are 0.9 and 1.0, 
respectiveEy.] 

Suitability requirements 
Resolution: NLT 1.5 between )amivudine and 
lamivudine diastereomer, System suitability solution 
Relative standard devlation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
[amivudrne (C 8 H n Ns0 3 5) in the portion of Tablets 
taken: 

Resutt = (fu/Tj) x (Ci/Cu) x 100 

fu - peak response from the Sample solution 

r 5 - peak response from the Standard solution 

Cs - concentration of USP Lamivudine RS tn the 
Standard solution (mg/mL) 

Cu = nominał concentration of lamivudine in the 
Sample solution (mg/mL) 
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Aeceptance criteria: 90.0%-l 10 . 0 % 

PERFORMANCE TESTS 
* PlSSOLUTEON (711) 

Test 1 

Procedurę for products labeled as Lamivudine Tab~ 
lets 100-mg or 150-mg 
Medium: Water, degassed; 900 mL 
Apparatus 2 : 50 rpm 
Time: 30 min 

Standard solution: (f/900) mg/mL of USP 
Lamivudine RS in Medium f where £ is the Tablet labę! 
claim in mg 

Sample solution: Pass a portion of the solution under 
test through a suitable frlter to obtaln a concentration 
similar to that of the Standard solution. 

Instrumental conditions 
Modę: UV 

Analytlcai wavelength: 270 nm 
Celi: 1 mm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Cakulate the pereentage of the labeled amount of 
lamivudine (C 3 H 11 N 3 O 3 S) dissolved: 

Result = {AJAs) x C s x V x (1 fi) x 1 00 

A u = absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs = concentration of USP Lamivudine RS in the 
Standard solution (mg/mL) 

V - volume of Medium, 900 mL 
L = label claim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
!amivudine (GHnbhChS) Es dissolved. 

Procedurę for products labeled as Lamrvudine Tab- 
lets 300-mg 

Medium: 0.1 N hydrochloric acid; 9G0 mL 
Apparatus 2: 75 rpm 
Time: 15 min 

Standard solution: (£/9Q0) mg/mL of USP 
Lamimdine RS En Medium , where L is the TabEet Eabel 
claim in mg 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. 

Instrumental conditions 
Modę: UV 

Analytical wavelength: 280 nm 
Celi: 0.5 mm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Cakulate the pereentage of the labeled amount of 
3amivudine (GHnNjOaS) dissolved: 

Result = (Au/ As ) x Cs x V x (1 /£) x 100 

A u - absorbance of the Sample solution 
A 5 = absorbance of the Standard solution 
C s = concentration of USP Lamivudlne RS in the 
Standard solution (mg/mL) 

V - voJurne of Medium, 900 mL 
i ~ label claim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the Eabeled amount of 
lamivudine (CsHnNsOjS) is dissolved. 

Test 2: If the product complies with this test, the !a fad¬ 
ing indicates that it meets USP Dissolution Test 2 , 
Medium: OJ N hydrochloric acid; 900 mL 
Apparatus 2 : 50 rpm 
Time: 15 min 

Buffen 1 ;93 g/L of ammonium acetate in water. Ad- 
just with gtaciat acetic acid to a pH of 3.8. 


Mobile phase: MethanoJ and Buffer (40:60) 

Standard solution: (£/900) mg/mL of USP Lamivudine 
RS in Medium , where i h the Tablet label da im in mg 
Sample solution: Pass a portion of the solution under 
test through a suitable fi Eter to obtain a concentration 
similar to that of the Standard solution , 
Chromatographic system 
(See Chromatography (621), System Suitability,) 

Modę: LC 
Detector: 285 nm 

Column: 4.6-mm x 25-cm; 5-jum packing LI 
Flow ratę: 1 mL/min 
Infection volume: 5 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Reiative standard deviation: NMT 2.0% 

Tailing factor: NMT T5 
Analysis 

Samples: Standard solution and Sample solution 
Cakulate the pereentage of the labeled amount of 
lamivudine (CsHnN}0 3 S) dissolved: 

Resuit = (ry/rS) xQxVx( 1 /£) x 1 00 

Oj ~ peak response from the Sample solution 

r$ = peak response from the Standard solution 

C 5 - concentration of USP Lamivudine RS in the 
Standard solution (mg/mL) 

V ~ voiume of Medium, 900 mL 
i = label claim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
lamfyudine (CbHuN^O^S) is dissolved. 

* Uniformuty of Dosage Units (905): Meet the 
requirements 

IMPURITIES 
O Organec Bmpurjties 

Buffer, Mobile phase, System suitability solution, 
Standard solution, Sample solution, Chromato¬ 
graphic system, and System suitability: Proceed as 
directed in the Assay. 

Analysis 

Sample: Sample solution 

Cakulate the pereentage of each individua! impurity in 
the portion of Tablets taken: 

Result = (ru/rr) x 100 

r u - peak response of each individual impurity 
~ sum of all the peak responses 
Acceptance criteria: See Tahfe 7. 


Table 1 


Nacne 

Refative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%) 

Cvtosine a 

032 

0.2 

Lam iv ud i ne-ca rb oxy 1 ic 
add lt 

0.39 

jC 

La m i v ud ine-S-s u ff oxi de d 

0.43 

0.2 

La m iv u di n e- fl-su 1 fox td e* 

0.45 

0.2 

Lamtvudine diastereomer 
f La m iv u d in e-tror?sV 

0.92 


Lamfyudine 

TO 

— 


- 1 4-Anri[nDpyrirnEdtn-2(1 W}-one, 

(2RS t ŚSli) <5-(Cytosine-1 yt)-T3^athioEane-2-carbo!<ylic acid. 
c Pracess impurity induded in the tabie for Identification only. Proces* tm- 
purities are eon troi led In the drug sub stance and are not Lo be reporled 
or induded in Lhe Lotaj Empurities for the drug product. 

4 1 -[(2ft,35,5S)-2-(Hydroxymethyl)-1 ł 3-oxathiQlan-5-y3Jcyto5ine S-oxide. 

* l4C2R ł 3fl J 5S)-2-CHydroxymetfiyl}-l ,3-oxathiaEan-5-yl]ęytoslrye 5'0xide, 

1 1 ■[f2WS r 5fl53-2-(Hyd-roxymethyl)-l r 3-oxathioian-S-yl]cytoslne. 
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Table 1 ( Continued ) 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (°/o\ 

Salicylic acid 

2.2 

_c 

Any other individual 
imourltv 

— 

0.2 

Total impurities 

— 

0.6 


0 4-Amlnopyrimidin-2(1 H)-one. 

b (2H5,55ft)’MCyto5ine-l -yl)4,3-oxathio!ane-2^rboxylic add. 
c Process impurity fnduded in E.he table for identificatfon only, Process im- 
purities are controlled in the drjg substance and are not to be reporred 
or jncluded In the total impurities Jor the drug product, 
d 1 -[{2R, 35,5S)-2-(HydroxymeŁhyl)-l , 3-oxathiotan-5-yl]ęyto5Ene 5-oxide. 
c 1 -[{2 R, 3ft,5 S)-2-(Hydroxymethyl)-1 ,3-oxathioJan-5-ył]eytosine 5-oxide 
’ I -[(2 RS,5RS)-2 “{Hydroxy methy i)~1,3-oxathiolan-5-yl]cytosine. 

ADPITIONAL REQUIREMENTS 

* Packaging and Storage: Presen/e in tight, light-resistant 
containers. Storę at room temperaturę. 

• Lab Eli NG: W hen morę than one Dissofution test is given, 

the labellng States the Dissofution test used onty if Test 1 
is not used. 

® OSP Reference Standards (11) 

USP Lamivudine RS 

USP Lamiyudine Resolution Mjxture B RS 
[NOTĘ—The resolution mixture contains lamivudine and 
lamiyudine diastereomer. Other impurities may also be 
present] 


Lamivisdane and Z3dovudine Tabiets 


Sample stock solution; Transfer a counted number of 
Tabiets, equivalent to 1500 mg of zldovudlne and 
750 mg of lamiyudine, into a 500-mL voiumetric fiask. 
Add 250 mL of water, and disintegrate compfetely by 
shaking for a minimum of 15 min. DiJute with wat er to 
volurne, and mix. 

Sample solution: Pass a portion of the Sample stock 
solution through a fiiter of 0,45-pm porę size, discarding 
the first 2-3 mL Further di lute the filtrate to obtain 
0.15 mg/ml of lamiyudine and 0.30 mg/ml of 
zidovudine in Diluent. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 270 nm 
Colurnn: 3-mm x 25-cm; packing LI 
Flow ratę: 0.5 mL/min 
Injection vo!ume: 10 jiL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he reJative retention times for lamiyudine dias¬ 
tereomer and lamiyudine are 0.50 and 0,52, 
respectively.] 

Suitability requirements 

Resolution; NIT 1.5 between lamiyudine diastere- 
orner and !amivudine, System suitability solution 
Relative standard deviation: NMT 2.0% for 
zldovudine and lamivudine, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labefed amount of 
lamivudine (CaHnN 3 0 3 S) and zidovudine (CioHnNsdi) 
in the portion of Tabiets taken: 


DEF1NITION 

Lamivudine and Zidovudine Tabiets contain NLT 90.0% and 
NMT 110.0% of the labeied amount of lamivudine 
(CrHitN^OjS) and zidovudine (C10H13N5O4). 

IDEIsatlFSCATiON 

e A. The retention times of the iamivudlne and zidovudine 
peaks of the Sample solution correspond to those of the 
Standard solutlon f as obtained in the Assoy. 

ASSAY 
o Procedurę 

Soiution A: 25 mM of ammonium acetate. Adjust with 
glacial acetic add to a pH of 4.0. 

Solution B; Methanol 
Solution C: Acetonitriie 
Mobile phase: See Tobie h 


Table 1 


Time 

(mini 

Solution A 

(W 

Solution B 

(W 

Solution C 

(°/<0 

0 

95 

5 

0 

1 5.0 

95 

5 

0 

30.0 

70 

30 

0 

38.0 

70 

30 

0 

38.1 

0 

0 

100 

45.0 

0 

0 

100 

45.1 

95 

5 

0 

60,0 

95 

5 

0 


Diluent: Solu f/o n 4 and Soluthn B (19:1) 

System suitability soiution: 0.1 7 mg/mL of USP 
Lamiyudine Resolution Mfxture B RS in Diluent 
Standard soiution: 0.15 mg/mL of USP Lamivudine RS 
and 0.30 mg/ml of USP ZEdovudine RS in Diluent 


Re suit = (m/rs) x (Q/Cu) x 100 

r*/ — peak response of zldoyudine or lamiyudine 

from tne Sample solution 

r, 5 - peak response of zidovudine or lamiyudine 

from tne Standard solution 

Q - concentratron of USP Zidovudine RS or USP 
Lamlvudine RS inthe Standard solution 
(mg/mL) 

Cu = nominał concentration of zidovudine or 

lamiyudine in the Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
* DlSSOLUTION (711) 

Test 1 

Medium: 0.1 N hydrochloric add; 900 ml, deaerated 
Apparatus 2: 75 rpm 
Time: 15 min 

Lamivudine response factor Solutions; 04 67 mg/mL 
of USP Lamiyudine RS in Medium. [Notę—P repare in 
duplicate.] 

Zidoyudine response factor Solutions: 0.333 mg/mL 
of USP Zidoyudine RS in Medium : [Notę—P repare in 
dupiicate.] 

Sample solution: Pass a portion of the solution under 
test through a sultable fil ter (PTFE, PVDF, or equiva- 
lent) of 0.45-pm porę size. 

Detector: UV 240-300 nm 

Blank: Medium 

Celi length: 0.02-cm flowcell 

Analysis: The calculations of the percentages dissolyed 
are done uslng a multicomponent analysis software. 
Tolerances: NIT 85% (Q) of the fabeled amount of 
zidovudine and lamlvudine is dissolved. 

Test 2: If the product complies with this test, the label- 
ing indicates that it meets USP Dissofution Test 2. 
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Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 2: 75 rpm 
Time: 30 min 

Buffer solution: 7J g/L of ammonium acetate in 
water 

Mobile phase: Aceton i trile and Buffer solution (1:9) 
Standard stock solution: 1.4 mg/mL of USP 
Lamivudine RS and 2.8 mg/mL of USP Zidovudine RS 
in Medium . A smali amount of methanol, NMT 20% of 
the finał volume, can be used to dissolve both 
compounds. 

Standard solution: 0,168 mg/mL of lamivudme and 
0,336 mg/mL of zidovudine in Medium from the Stan¬ 
dard stock solution 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. 
ehromatographic system 
(See Chromatograpny (6 21), System Suita bili ty.) 

Modę: LC 

Detector: UV 270 nm 

Column; 4.6-mm x 15-cm; packmg LI 

Column temperatura: 40° 

Flow ratę: 1.2 mL/min 
Injection volume: 10 pi 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Column efficiency: NLT 1500 theoretical plates for 
lamivudine and NLT 3000 theoretical plates for 
zidovudine 

Taiiing factor: NMT 2.0 for lamivudine and 
zidovudine 

Relative standard devration: NMT 2.0% for 
zrdovudine and lamivudme 

Calculate the percentages of lamivudine (CgMuNsOjS) 
and zidovudine (C 10 H 13 N 5 O 4 ) disso!ved: 

Result = (rufn) x (Ci fi) x V x 100 

ru = peak response of lamivudine or zidovudine 
from the Sample solution 

r$ = peak response of lamivudine or zidovudine 
from the Standard solution 

Cs = concentration of lamhmdine or zidovudine in 
the Standard solution (mg/mL) 
i ~ label claim for lamfvudme or ztdovudine (mg/ 
Tablet) 

V - volume of Medium, 900 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
zidovudine and Iamivud3ne is dissolved. 

<• Uniformity of Dosage Units (905): Meet the require- 
ments for zidovudine and lamivudine 

IMPURIT1ES 
* ORGANiC IMPURITIES 

Solution A, Solution B, Solution C, Mobile phase, Dil- 
uent. System suitability solution, Sampłe solution, 
Chromatographic system, and System suitability: 
Proceed as directed in the Assay. 

Analysis 

Sample: Sample solution 

Calculate the percentage of each lamivudine related im- 
purity in the portion of Tablets taken: 

Result = (ru/r T ) x 100 

r v ~ peak response of each individual impurity 
from the Sample solution 

fr - sum of the peak responses of lamivudine and 
all lamivudine related impurities from the 
Sample solution 


Calculate the percentage of each zidovudine related 
impurity and unspedffed impurity in the portion of 
Tablets taken: 

Result = (/ufr r) x (l /f) x 100 

rtj - peak response of each rndividual impurity 
from the Sample solution 

r T - sum of the peak responses of zidovudine, all 
zidovudine related impurities, and 
unspecified impurities from the Sample 
solution 

F = relative response factor (see Table 2) 

Accep tance criteria: See Table 2. 


Table 2 


Name 

Relatlve 

Retention 

Time 

Relative 

Response 

Factor 

Accep tance 
Criteria, 
NMT (%) 

La m i vu di n e-(cvtosi n e)* 

0.11 

TO 

b 

LamJyudine-furadiy 

0.14 

1.0 


La m i v u d Ine-(ca rbo xy li c 
acfd)^ 

0.17 

TO 

0.3 

Lam 1 vuć i ne-( S-sulfox- 
ide> 

0,20 

TO 


La m i vudi ne- (tf-sulfox- 
ide)' 

0.22 

1.0 

- 

Zidovudine related 
compound O 

0.27 

T7 

T5 

Lanwudine 

diastereomer h 

0.50 

1.0 

0.2 

Lamivifdine 

0.52 

— 

_ 

Zidpvudine- 

(thvmidineV 

0.60 

TO 


Lamivudine-(uracii 

derivaiive)t 

0.70 

1.0 


La m i vudi n e-(saf icy lic 
acidT 

0.80 

TO 


Z!dovudine 

1.00 

__ 

_ 

ZidoYudine related 
compound B 1 

1.10 

1.0 


Any individual unspeci- 
fied impurity 

— 

TO 

0.1 

Total lamlyudine 
related Impurities 
(the limit includes 
all lamiyudine related 
impurities) 

— 

— 

0,6 

Total zidovudine 
related impurities 
(the limit inofudes 
lndividual unspecified 
impurities) 

— 

— 

2,0 


a 4'Aminopyrifnldim2{1 //)~one. 

b The indrndual impurity limit ii not induded because these are prucess/ 
Other impurities momtored individua!3y in the drug substances. 
e Pyiimidlne-2,4(1 H,3H>-dione. 

4 (2fl, 5S)-5-{^-ArninO'2-OKopynmidin-l C2W)-yiy 1 ^-ojsathiolane-Z-carboKyl- 
ic acid 5>S^cytosine4-ylH,3-oxath[olane-2<arboxyłit acid. 

* 1 -[(2R t 3551*2 4Hydroxymethył)-T3'Oxathio!3n-5-ylJcyt0sine S-oxide, 

1 1 3fl,55)*24HydroxymethyI)4, 3-oxathiolan-5-yl]cytosine S*oxide. 

9 5-Methylpyrimidine-2 # 4(1 H^tĄ-dlone. 
h 14(2 S f 5 S)-2'{Hy droxy methy] >-1,3 -oxath iola n-5~y l]cytosirce. 

* fi 42-Deoxy-i3-0'ribofuranosyl)]thymine. 

1 (2flS,5 Sff) 1 - ((2 R, S 5)-2■ (Hydroxymethyl)-1,3-oxath[olan-5-yl]uradL 
4 2-Hydroxyben£oic acid, 

1 3'-Chloro-3 ł -deoxythymidine. 

ADDITIONAL REQUIREMENT5 

* PACKAGfNG and Stgrage: Preserve in well-closed contain- 
ers, protected from light, and storę between 2° and 30°. 
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® Labelinc: When morę than one Dissolution test is given, 
the labeling States the Dissolution test used only if Test 1 
ts not used. 

o OSP Reference Standard* (11) 

USP Lamivudine RS 

USP Lamivudine Resofution MIxture B RS 
USP Zidovudine RS 


Lamotrlglne 



C g H 7 CI 2 N s 256.09 

1,2,4Triazine-3,5-diamine, 6-(2,3-dichlorophenyl); 
3 , 5 -Dtarnino-ó-( 2 , 3 -dichiGrophenyl)-a 5 -triazine [84G57-84-1 ]. 

DEFINITION 

Lamotrigine contains NLT 98,0% and NMT 102.0% of 
C 9 H 7 CI 2 N 5 , calculated on the dried basis. 

IDENTIFICATION 
& A. INFRARED AbSQRP7[0N (197K) 

* B. The retention time of the major peak of tlie Sample 
solution eorresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 
□ Procedurę 

Diluent; Dilute 8.5 mL of hydrochlorie add with water 
to 1 L ( 0.1 M hydrochlorie acid). 

Buffer: 2.7 g/L of monobasic potasslum phosphate rn 
water 

Solution A: Trfethyfamine and Buffer (1:150). Adjust 
with phosphoric acid to a pH of 2 . 0 , 

Solution B: Acetonitrile 
Mobife phase: See Table J. 


labie 1 


Time 

(min) 

Solution A 

(%1 

Solution 8 
(%) 

0 

76.5 

233 

4 

76.5 

233 

14 

20 

80 

IS 

76.5 

23.5 

19 

76.5 

23.5 


Standard solution: 0.2 mg/ml of USP Lamotrigine RS 
prepared as follows. Transfer the reguł red amount of 
USP Lamotrigine RS to a suitable yolumetric fiask, and 
add 5% of the finał vofume with methanol to facilitate 
dissolution. Dilute with Diluent to voEume, 

Sample solution: 0.2 mg/mL of Lamotrigine prepared 
as foliows. Transfer the reąuired amount of lamotrigine 
to a suitable vofumetnc fiask, and add 5% of the finał 
voiume with methanol to facilitate dissolution. Dilute 
with Diluent to volume. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 


Modę: LC 

Detector: UV 270 nm 

Column: 4.6-mm x ]5-cm; 5-pm packing L! 

Colurnn temperaturę: 35° 

Flow ratę: 1 mL/min 
Injection size: 10 jiL 
System suitability 
Sample: Standard solution 
Sultability reguirements 
Tailing factor: NMT 1.5 
Relative standard deviation: NMT 1.5% 

Anafysis 

Sam pies: Standard solution and Sample soi u don 
Calculate the percentage of Jamatngine (C 9 H 7 CI 2 N.O in 
the portion of Lamotrigine taken: 

Result ~ (ru/rs) x ( Q/Cu ) x 1 00 

r u - peak response from the Sample solution 

rs = peak response from the Standard solution 

Q = concentration of USP Lamotrigine RS in the 
Standard solution (mg/mL) 

Cu - concentration of Lamotrigine in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-l 02.0% on the dried basis 

IMPURITIES 

■ Residue on iGNmoN (281): NMT 0.1% 


Delete the foltowing: 

•* Heaw Metals, Method I! (231): 10 ppm* Hdn -2oi«) 

* Limit of Lamotrigine Related Compound B 

Diluent, Solution A, and Sample solution: Prepare as 
directed in the Assay. 

Mobile phase: Acetonitrile and Solution A (35:65) 
System sultability stock solution: 0.2 mg/mL of USP 
Lamotrigine RS prepared as follows, Transfer the re- 
guired amount of USP Lamotrigine RS to a suitabte voh 
umetric fiask, and add 5% of tne finał vo!ume with 
methanol to facilitate dissolution. Diiute with Diluent to 
volume. 

Standard stock solution: 0.01 mg/mL of USP Lamo- 
trigine Related Compound B RS prepared as follows. 
Transfer the required amount of USP Lamotrigine Re- 
iated Compound B RS to a yolumetric fiask. Add 80% 
of the fiask volume of methanol, and addlfy with 1% of 
the fiask volume of hydrochlorie add, AElow to cool, 
and dilute with methanol to voiume. DjEute a portion of 
this solution with Diluent. 

System sultability solution: 1 pg/ml of lamotrigine re- 
fated compouncf B from the Standard stock solution in 
System sultability stock solution 
Standard solution: 5 pg/mL of lamotrigine related 
compound B from the Standard stock solution in Diluent 
Chromatographk system 
(See Chromatography (62 1), System Sultability .) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 15-tm; 5-pm packing LI 

Column temperaturę: 35° 

Flow ratę: 1 mL/min 
Injection srze: lOpL 

Run time: 2 times the retention time of lamotrigine 
related compound B 
System sultability 
Sample: System suitability solution 
[NOTĘ—Identify the peaks in the System suitability solu¬ 
tion ta king into account that lamotrigine is un- 
retained, eluting at or near the so!vent fronL] 
Sultability reguirements 

Tailing factor: NMT 2,0 for the lamotrigine related 
compound B peak 
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Rdative standard deviation: NMT 5.0% for the 
lamotrigine related compound B peak 
Analysis 

Samples: Standard soiution and Sample solution 
Calcu tatę the percentage of lamotrigine related com¬ 
pound B in the portion of Lamotrigine taken: 

Result - (ru/r$) x {Cs/ Cu) x 1 00 

r u - peak response for lamotrigine related 

compound B from the Sample solution 
rj - peak response for the lamotrigine related 
compound B from the Standard solution 
Cs ~ concentration of USP Lamotrigine Related 
Compound B RS in the Standard solution 
(|Ag/mL) 

C u - concentration of Lamotrigine in the Sample 
solution (pg/mL) 

Acceptance criteria: NMT 04% of lamotrigine relatec 
compound B. [Notę— Lamotrigine related compound D, 
if present, will etute at a retention time of about 1.5 
relative to lamotrigine related compound B. Disregard 
this peak as it is quantified in the test for Organie 
impurities] 

• ORGANIC IMPURITIES 

Diluent, Buffer, Solution A, Soiution B, Mobile phase, 
Sample solution, and Chromatographic system: Pro- 
ceed as directed in the Assay. 

System suitability stock solution: 0,2 mg/mL of USP 
Lamotrigine RS prepared as follows. Transfer the re¬ 
pu ired amount of USP Lamotrigine RS to a suitable voL 
umetric fiask, and add 5% of the finał volume with 
methanol to facilitate dissolution. Dilute with Diluent to 
volume. 

Impurltres stock solution: 0.1 mg/mL of each of USP 
Lamotrigine Related Compound Ć RS and USP Lamo¬ 
trigine Related Compound D RS prepared as follows. 
Transfer suitable guantities of the Reference Standards 
to a suitable yolumetric fiask. Add an amount of meth- 
anol egual to 80% of the fiask volume, and acidlfy with 
1% of fhe fiask volume of hydrochloric acid. Allow to 
cooL Dilute with methanol to volume. 

System suitability solution: 0.5 pg/mL each of lamo- 
trigEne related compound C and lamotrigine related 
compound D from Impurities stock solution in System 
suitability stock solution 
System suitability 
Sample: System suitability solution 
[Notę —Rerer to Tobie 2 for relative retention times.] 
Suitability requirements 

Resolution: NLT 2,0 between lamotrigine and lamo¬ 
trigine related compound C peaks 
Analysis 

Samples: Diluent and Sample soiution 
[Notę —Disregard any peak that may be present in 
the chromatografii of the Diluent injection. Disre¬ 
gard any peak due to famotrigine related compound 
B, because it is quantified in the test for Limit of 
Lamotrigine Related Compound R] 

Calculate the percentage of each Impurity in the por¬ 
tion of Lamotrigine taken: 

Result = (ru/f$ x (1 /F) x 1 00 

ru - peak response for each impurity from the 
Sample solution 

= peak response for the lamotrigine peak from 
the Sampie solution 

F - re!ative response factor for each impurity from 
Tobie 2 

Acceptance criteria: See Tobie 2. 


Table 2 


Name 

Rełative 

Retention 

Time 

Reiatwe 

Response 

Factor 

Acceptance 
Criteria, 
NMT (°/ol 

Lamotricjine 

1.0 

T0 


Lamotrigine 

related 

compound O 

1.5 

TO 

0.1 

Lamotrigine 

related 

compound 

3.2 

— 

— 

Lamotrigine 

related 

compound D d 

3,7 

0.3 

0.2 

Any individual, 
unspedfśed 
impurity 

— 

TO 

0.1 

Total impurities, 
exduding lamo¬ 
trigine related 
compound B 

— 

— 

0.2 


a 3-Amino-6-{Z H 3-dit:h!Drophenyiy 1,2,4-triazin-5(4H)-one. 
^2,3-Dfchlorobenzok: acid. 

Ł Included only for Identification, 

d ^/-[S-Arnino-ó^S-dichiorophenyl)-! ,2,44jiazin-:S-yl]-2,3- 
d f ch Eo robenza mide. 

SPECiFIC TESTS 

0 Loss on Drying (731): Dry a sample at 105 rj for 3 h: it 
loses NMT 0.5% of its weighL 

ADDITIONAL REQUIREMENT5 

o Packaging and 5torage: Preserve in tight containers. 
Storę at room temperaturę. 

* USP Reference Standards <11) 

USP Lamotrigine RS 

USP Lamotrigine Related Compound B RS 
2,3-Dichlorobenzoic acid. 

C 7 H 4 C\ z 0 2 191,01 

USP Lamotrigine Related Compound C RS 
B-Amino-ó-fZ, 3-dichlorophenyl)-1,2,4-triazin-5(4/-/)-one. 
C 9 H 6 C! z N„0 257.08 
USP Lamotrigine Related Compound D RS 
/V-[5-Amino-6-(2,3-dichioropnenyl)4,2,4-triazin-3“yl]- 
2,3-dichlorobenzamide. 

C ló H 9 ChN 5 0 429.09 


Lamotri^Sne Tablets 

DEFIN1TION 

Lamotrigine Tablets contain NLT 90.0% and NMT 110.0% 
of the labeled amount of lamotrigine (C 9 H 7 CIZN 5 ). 

IDENTIFICATION 

* A. ULTRA VIOLET AbSORPTION (197U) 

Standard soiution: 0.02 mg/mL of USP Lamotrigine RS 
in 0,01 N hydrochloric add 

Sample solution: 0,02 mg/mL of lamotrigine from 
crushed powdered Tablets in 0.01 N hydrochloric acid 
Acceptance criteria: The spectra of the Standard solu - 
thn and Sampie soiution exhibit maxima and minima at 
the same wavelengths. 

* B. The retention time of the lamotrigine peak of the 

Sample solution corresponds to that of the Standard soiu- 
tion t as obtained in the Assay . 
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ASSAV 
* Procedurę 

Buffer: 0.8 g/l of ammonium acetate. Adjust with gia- 
ciai acetic acid to a pH of 4,5. 

Mobile phase: Mefhano! and Buffer (60:40) 

Standard solution: 0,05 mg/mL uf USP Lamotrigine RS 
In Mobile phase 

Sample solution: Transfer an amount equiva1ent to 
100 mg of lamotrigine from a portlon of crushed Tab- 
lets (NLT 20) to a suitable vofumetric fiask to obtafn a 
nominał concentratjon of lamotrigine of 1,0 mg/mL. 
Disso!ve in 70% of the fiask volume of Mobile phase by 
sonicatlng for 20 min. Dilute with Mobile phase to vol- 
ume. Centrifuge the solution. Quantitatlvely dilute a 
suitable volume of centnfugate with Mobile phase to 
obtain a nominał concentratlon of 0.05 mg/mL of 
lamotrigine. 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 21 0 nm 
Column: 4.6-mm x 15-em; 5-pm packing LI 
Flow ratę: 1 mL/mm 
Injection size: 10 pL 
System suitability 
Sampie: Standard solution 
Suitability requrrements 
Tailing factor: NMT 2.0 for lamotrigine 
Relative standard deviation: NMT 2.0% for 
lamotrigine 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
lamotrigine (C 9 H 7 CI 2 N 5 ) In the portlon of Tablets laken: 

Result = (ru/rs) x (Cs/Cu) x 100 

ru = peak response from the Sample solution 

fj = peak response from the Standard solution 

C 5 = concentration of USP Lamotrigine RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of lamotrigine in the 
Sample solution (mg/mL) 

Accep tance criteria: 9Q.0%-1 1 0.0% 

PERFORMANCE TE5TS 
O Bjssolution (711) 

Test 1 

Medium: 0.1 N hydrach forte acid; 900 ml 
Apparatus 2: 50 rpm 
Time: 30 min 

Determlne the amount of lamotrigine (C9H7CI2N5) dis- 
solved by using one of the foIłowing methods, 

Spectrometric method 

Standard stock solution: 0.15 mg/mL of USP Lamo¬ 
trigine RS in Medium prepared as foliows. Dissolve a 
suitable ąuantrty in 5% of the fiask volume of metha- 
nol, then dilute with Medium to vofume. 

Standard solution: Dilute the Standard stock solution 
with Medium to obtain a finał concentration of 
0.028 mg/mL. 

Sample solution: Pass a portlon of the solution under 
test through a suitable fifter of 0,45-pm porę size. 
Dilute with Medium according to Table T 


Table 1 


Tablet 
Label Clalm 
(ma) 

Voluni€ of 
Sample 
(mi) 

Volume of 
Volumetnc 
Fiask 

Finał 

Concentration 

fmo/rrtL) 

25 


- ■ 

0.028 

100 

5.0 

20 

0.029 

150 

4.0 

25 

0.027 

200 

3,0 

25 

0.027 


instrumental conditions 

(See UltravioleC Vi$ib!e Spectroscopy (857).) 

Modę: UV 

Analytlcal wavelength: 267 nm 
Blank: Medium 
Analysis 

Calculate the percentage of the labeled amount of 
lamotrigine {C9H7CI2N5) dissoh/ed: 

Result == (Au!As) x (Cs/i) x D xV x 100 

Au - absorbance of the Sample solution 
A$ - absorbance of the Standard solution 
O - concentration of the Standard solution 
(mq/ml) 

i - labef claim (mg/Tablet) 

D - dilution factor of the Sample solution 
V = volume of Medium, 900 mL 
Chromatographic method 
Buffer and Mobile phase: Prepare as directed in the 
Assoy. 

Standard stock solution: 0.5 mg/mL of USP Lamo¬ 
trigine RS in Medium, prepared as foliows. Dissolve a 
suitable guantlty in 15% of the fiask volume of meth- 
anol, then dilute with Medium to volume. 

Standard solution: (i/l 000) mg/mL of USP Lamo¬ 
trigine RS from the Standard stock solution in Medium, 
where L is the label clalm In mg/Tablet 
Sample solution: Pass a portlon of the solution under 
test through a suitable filter of 0.45-pm porę size. 
Chromatographic system 
(See Chrom a tog rap ny (621), Sys tern Sui tab iii ty .) 

Modę: LC 

Column: 4.6-mm x 15-cm; 5-pm packing LI 
Detector: UV 310 nm 
Flow ratę: 1 mL/mln 
Injection size: See Table 2. 


labie 2 


tabel Claim 
(mci/Tablet) 

Injection Size 
(uh) 

25 

50 

100, 150, 200 

10 


System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2.0 for lamotrigine 
Refative standard devration: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
lamotrigine (C 9 H 7 CI 2 N 5 ) dissolved: 

Result - (ru/rs) x (Cs/L) x V x 100 

r v = peak response from the Sample solution 
~ peak response from the Standard solution 
Q = concentration of the Standard solution 
(mg/mL) 

L = labeTclaim (mg/Tablet) 

V - volume of Medium, 900 ml 
Tolerances: NLT 80% (Q) of the labeled amount of 
lamotrigine is dissolved. 

Test 2: !f the product complles with this test, the label- 
Ing indicates that it meets USP Dissolution Test 2. 
Medium, Apparatus, and Time: Proceed as directed 
for Test 7. 

Analysis: Determlne the amount of lamotrigine dis- 
solved uslng elther the Spectrometric method or Cfrro- 
matographic method described in Test L 
Tolerances: NLT 75% (Q) of the labeled amount of 
lamotrigine is dissoked* 
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Test 3: If the product complies with this test, the labef- 
ing indicates that it meets USP Dissolution Test 3. 
Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 2: 50 rpm 
Time: 15 min 

Standard solution: (L/90G) mg/mL of USP Lamo- 
triaine RS in Medium, where Lis the Tablet label claim 
in mg 

Sampfe solution: Pass a portion of the solution under 
test through a suitable filier of 0,45-pm porę size. 
Instruments I conditjons 
(See Uitroviolet-Visible Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: 270 nm 
Celf 

For Tablets labeled to contain 100, 150, or 
200 mg: 0 . 2 -cm flow celi 
For Tablets labeled to contain 25 mg: 1 cm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
lamotrigine (C 9 H 7 CI 3 N&) dissolved: 

Result = (Au/As) x (Cs/i) x V x 100 

Au - absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cj = concentration of the Standard solution 
(mg/mL) 

1 = Tabel claim (mq/Tablet) 

V - volume of Meaium f 900 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
lamotrigine is dissolved. 

* Unifgriynty OF Dosage Units (905): Meet the 

requirements 

(MPURITIE 5 

* Organic Impurhies 

Buffer: Prepare as directed in the Assay . 

Mobile phase: Acetonitrile, methanol, and Buffer 
(10:30:60) 

Diluent: Methanol and Buffer (60:40) 

System suitability solution: 1 pg/mL of Lamotrigine 
Related Compound B RS and 0.4 mg/mL of USP Lamo¬ 
trigine RS in Diluent 

Standard solution: 1,0 pg/mL of USP Lamotrigine RS in 
Diluent 

Sample solution: Transfer an amount equivalent to 
3 00 mg of lamotrigine from a portion of crushed Tab- 
lets (NLT 20) to a suitable voIumetric fiask to obtain a 
nominał concentration of lamotrigine of about 0.4 mg/ 
mL. Dissolve in 70% of the fiask volume of Mobile phose 
by sonicating and shaking intermittently for 30 min. Di- 
lute with Diluent to vofume. Pass through a membranę 
filter of 0.45-pm porę size. 

Chromatographic system 
(See Chromatograpny (62^) t System Suitability.) 

Modę: LC 

Detector: UV 210 nm 
Colurnn: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection size: 5 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 2.0 between lamotrigine related 
compound B and lamotrigine, System suitability 
solution 

Tai ling factor: NMT 2.0 for lamotrigine, Standard 
solution 

Relative standard deviation: NMT 10.0% for lamo¬ 
trigine, Standard solution 


Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of any individual impurity in 
the portion of Tablets taken: 

Result ^ (tuffs) x (Qf Cu) x (1/F) x 100 

fu = peak response of each individual impurity 
from the Sample solution 
r$ ~ peak response of lamotrigine from the 
Standard 50 /uf/on 

Cs - concentration of USP Lamotrigine RS in the 
Standard solution (mg/mL) 

Co = nominał concentration of lamotrigine in the 
Sample solution (mg/mL) 

f = relative response factor for the corresponding 
impurity (see labie 3) 

Acceptance criteria: See Table 3. 


Tablc 3 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT<°/o) 

Lamotrigine related 
compound B* 

0.67 

0.75 

0.2 

Lamotnpine 

T.O 

—- 

_ 

Lamotrigine related 
compound O 

1.5 

1.0 

0.5 

Any indivrdual un- 
spedfied degrada- 
tion imouritv 

— 

1.0 

0.2 

Totaf imourities 

__ 

_ 

0.75 


* 2,3-Dichlorobenzoit acid. 

!j 3-Amino-6T23-dichlorophenyi}-1 ł 2 J 4-trla2ln-5(4H)-one. 

ADDITIONAL REQUIREMENT5 

* Packaginc and Storage: Preserve in well-dosed contain- 

ers, and storę at controlled room temperaturę. 

■ Lariung: When morę than one D/sso/uf/on test is given, 
the label ing States the Dissolution test used only if 7es( I 
is not useeL 

* USP Reference Standards (11) 

USP Lamotrigine RS 

USP Lamotrigine Related Compound B RS 
2,3-Dichlorobenzoic acid. 

C 7 H,CI 2 0 2 191.01 


Lamotrigine Extended-Release Tablets 

DEFINITION 

Lamotrigine £xtended-Release Tablets contain NLT 90.0% 
and NMT 110.0% of the labeled amount of lamotrigine 
(C 9 H 7 CI 2 Ns). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to Chat of the Standard solution, as 
obtained in the Assay . 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrile, water, and trifluoroacetic 
acid (25: 75: 0.05) 

Diluent: Acetonitrile, methanol, and water (10:20:70) 
Standard solution: 0.25 mg/mL of USP Lamotrigine RS 
in Diluent. Son kation may be used to aid dissolution. 
Sampfe stock solution: f.0-3.0 mg/mL of lamotrigine 
prepared as follows. Transfer NLT 5 Tabtets to a suitable 
volumetric fiask containing 10% of the fiask voiume of 
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acetanftrile* Allow the Tablets to disperse* Add 20% of 
the fiask volume of methanol. Sonicate for 10 min, Add 
30% of the fiask volume of OJ M hydrochloric acid. 
Sonrcate for 25 min or until a fine, even dispersion is 
obtained, Allow to cool to room temperaturę* Dilute 
with 0.1 M hydrochloric add to volume* Pass a portion 
of the solution through a nylon fifter of 0*45-pm porę 
size and use the filtrate. 

Sampie solution: Nominally 0*2-G*3 mg/mL of lamo- 
trigine in 0*1 M hydrochloric acid from a suitable voL 
ume of Sampie stock solution 
Chromatographic system 
(See Chromatograpny {62 1), System Suitability.) 

Modę: LC 

Detector: UV 270 nm 
Column: 4.6-mm x 15-cm; 3-pm packing LI 
Column temperaturę: 40 p 
Flow ratę: 1 mL/min 
Injection volume: 5 pL 
Run time; NLT 8 times the retention time of 
lamotrigine 
System suitability 
Sampie: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2,0 
Relative standard deviation: NMT 1 *5% 

AnaJysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
lamotrigine (CęH^CbNs) in the portion of Tablets taken: 

Result = (r<;/o} x (Cs/G) x 100 

r u = peak response from the Sampie solution 

r$ = peak response from the Standard solution 

Q = concentration of USP Lamotrigine RS in the 
Standard solution (mg/mL) 

G - nominał concentration of lamotrigine in the 
Somple solution (mg/mL) 

Acceptance crrteria: 9G*0%-1 10*0% 

PERFORMANCE TE5TS 
• Djssolution (711) 

Medium 1: 0.01 M hydrochloric acid; 700 mL 
Medium 2: 7.8 g of thbasie sodium phosphate, and 
22*5 g of sodium dodecyl sulfate in 1 L of water* Thte 
solution has a pH of about 12. 

Apparatus 2: 50 rpm with sinkers (see Figurę 2a in 
(711)) 

Times 

For Tablets labeled to contain 25 or 50 mg: 2, 7, 15 
h 

For Tablets Jabeled to contain 100, 200, or 250 mg: 

2, 5, 12 h 

For Tablets labeled to contain 300 mg: 2, 6, 1 3 h 
Procedurę: Run the test with Medium 1 for 2 h« Add 
200 mL of Medium 2 t preheated at 37°. Within 5 min of 
the addition of Medium 2 t withdraw the sampie for the 
2 h time point* Continue the testing by drawing sam- 
ples at the time points spedfied in Tobie h Tobie 2 f cr 
Tobie 3 f depending on the la bel elaim* 

Diluent: Medium 1 and Medium 2 (70:20) 

Standard solution: (L/900) mg/mL of USP Lamotrigine 
RS in Diluent where L fs the label daim in mg/Tablet 
Sampie solution: Pass a suitable portion of the solution 
unaer test through a suitable fifter of 0,45-pm porę 
size. Dilute with Diluent rf necessary. 

Blank: Diluent 
instrumental conditions 
Modę: UV 

Anafytical wavelength: 260 nm* [NOTĘ—Depending 
on the label claim, cells with suitable path lengths may 
be used.] 


Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount (Q,) of 
lamotrigine (GH ? ChNi) dissolved at each time point /* 

Result - (Au/A s ) x Cs x V x D x (1 /l) x 100 

Au ~ absorbance of the Sampie solution 
As ^ absorbance of the Standard solution 
Cs = concentration of the Standard solution 
(mg/mL) 

V ~ volume of Medium i, 900 mL 
D = dilution factor if needed 

L = label daim (mg/Tablet) 

Tolerances 

For Tablets with 25- or 50-mg label daim: See Tobie 

For Tablets with T00-, 200-, or 250-mg label daim; 

See Tobie 2. 

For Tablets with 300-mg label daim: See Tobie 3* 


Table 1 



The percentages of the labeled amount of lamotrigine 
(GH 7 CI 2 N 5 ) dissolved at the times spedfied conform to 
Acceptance Table 2 in Dissolution (711). 

* Uniformity of Dosage Units (905): Meet the 
requirements 

IMPURITIES 

• ORGANIC IMPURITIES 

Mobile phase, Sampie solution, and Chromatographic 
system: Proceed as directed in the Assay, 

Diluent 1; Acetonitriłe, methanol, and 0,1 M hydro¬ 
chloric add (10:20:70) 

Diluent 2 : Acetonitrile, methanol, and water (10:20:70) 
System suitability stock solution: 0*025 mg/mL of USP 
Lamotrigine Related Compound C RS in Diluent 1 
System suitability solution: 1.25 jig/mL of USP Lamo¬ 
trigine Related Compound C RS and 0.25 mg/mL of 
USP Lamotrigine RS in Diluent 2 prepared as follows* 
Transfer a surtable amount of USP Lamotrigine RS to a 
suitable volumeiric fiask. Transfer a suitable volume of 
System suitability stock solution to the fiask. Dissolve and 
dilute with Diluent 2 to volume* 

System suitability 
Sampie: System suitability solution 
Suitability requirements 

Resolution: NLT 10 between the lamotrigine and 
lamotrigine related compound C peaks 
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Signaf-to-noise ratio: NLT 100 for lamotrigine re- 
iated compound C 
Analysis 

Sample: Somple solution 

Calculate the percentage of each degradation product 
in the portion of Tablets taken: 

Result = (fu/ri) x 100 

r v - response of each impurity from the Sample 
solution 

r T - sum of all of the impurity peak responses and 
the lamotrigine peak response from the 
Sample solution 

Acceptance criteria: See Tobie 4, Disregard peaks less 
than 0.05%. 


labie 4 


Na me 

ftelative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Lamo tria i ne 

1.0 

_ 

Lamotrigine related compound 

C 

1.7 

0.3 

Umotrioine dimer* * 

6,0 

0.2 

Any individual unspedfied 
deqradation product 

— 

0.2 

To Lal impuritles 

— 

0.5 


(t This Es either lamotrigine? o-tJimer 

d ich loroph e nyl) -1,2,4- triazine- 3, 5 ^diami ne)J a r fam otrigi n e -d imer N\ W 1 - 
m ethy le n eb r5(6-{2, 3-dlch loropheny I)- 1 ,2, 4-lr iazine- 3,5-dla minę). 

ADDITIONAL REQUIREMENTS 

* Packaging amd Storace: Preserve in wefl-dosed contain- 
ers. Storę at ton troi led room temperaturę. 

* USP Reference Standards (11) 

USP Lamotrigine RS 

USP Lamotrigine Related Compound C RS 
3-Amino-6-(2 f 3-dichlorophenyl)-l / 2 J 4-triazm-5(4/-/)~one, 
GHeCmO 257.08 


Lamotrigine Tablets for Orał 
Suspensaon 

DEFINITION 

Lamotrigine Tablets for Orał Suspension contain NLT 90.0% 
and NMT 110,0% of the labeled amount of lamotrigine 
<C*H ? CbNs), 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

Sample: Transfer crushed powder of the Tablets for Orał 
Suspension, equivalent to 30 mg of lamotrigine, tnto an 
Erlenmeyer fiask, and add 10 mL of chloroform. Soni- 
cate for about 15 min. Shake the fiask for another 2 
min. Pass the sample through a Whatman No. 1 filter 
papen Evaporate the solution to dryness, Add 250 mg 
of potassium bromide to the dried residue, and prepare 
the pellet. 

Acceptance criteria: Absorption bands at 1491 cm 1 , 
1557 cm 1 , 1621 cm 1 , 321 Bem 4 , 3320 cm 1 , and 
3451 cm 1 are found in the Sample and a similariy pre- 
pared Standard. 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assoy. 


ASSAY 

* Procedurę 

Buffer: 0.77 g/L of ammonium acetate, adjusted with 
glacial acetic acid to a pH of 4.5 
Mobile phase: Acetonitrile, methanol, and Buffer 
(30:10:60) 

Diluent: Acetonitrile, methanol, and Buffer (30:30:40) 
Standard solution: 0.05 mg/ml of USP Lamotrigine RS 
in Diluent 

Sample solution: Transfer NLT 6 Tablets for Orał Sus¬ 
pension to a suitable volumetric fiask to obtain a nomi¬ 
nał concentration of about 0.05 mg/ml of lamotrigine. 
Sonicate in 70% of the fiask volume of Diluent for 30 
min with intermittent shaking. Dilute with Diluent to fi¬ 
nał volume, and pass a portion through a suitable 
membranę filter. 

Chromatographic system 
(See Chromatogrophy (621), System Suitability .) 

Modę: LC 
Detector: 210 nm 

Coiumn: 4,ć-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1.5 mL/min 
injectlon słze: 10 uL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Taił Ing factor: NMT 2.0, lamotrigine 
Relatlve standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of lamotrigine (C 9 H 7 CI 2 N 5 ), 
based on the label claim, in the portion of Tablets for 
Orał Suspension taken: 

Result = (ru/rj) x (C s /C u ) x 100 

r u - peak response from the Sample solution 

r$ = peak response from the Standard solution 

Q - concentration of USP Lamotrigine RS in the 
Standard solution (mg/mL) 

C u = nominał concentration of lamotrigine in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

* DissoLtmoN (711) 

Medium: 0.1 N hydrochloric add; 900 mL, degassed 
Apparatus 2: 50 rpm 
Time: 15 min 

[Notę —The Sample solution may be analyzed using either 
Chromatographic procedurę 1 or Chromatographic proce¬ 
durę 2Ą 

Standard stock solution: 0.5 mg/mL of USP Lamo¬ 
trigine RS m methanol 

Standard solution: (1/1000) mg/ml of USP Lamo¬ 
trigine RS in Medium from the Standard stock solution , 
where L is the Tablet label claim in mg 
Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-prn porę slze. 
Determine the amount of lamotrigine dissolved by em- 
ployma one of the followina chromatoaraphic 
procedures. 

Chromatographic procedurę 1 
Buffer: To 1 L of 0,77 g/L of ammonium acetate in 
water add 2 mL of triethylamrrte, and adjust with glacial 
acetic acid to a pH of 7.5. 

Mobile phase: Acetonitrile, methanol, and Buffer 
(20:15:65) 
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Chromatographic system 

(See Chromatography (621 }, System Suitability.) 

Modę; LC 

Detector: UV 310 nm 
Coiumn: 4.6-mm x 15-cm; S-prn packing LI 
Flow ratę: 1 mL/min 
Injection size: 1 00 pL 
System suitability 
Sam ple: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 
Chromatographic procedurę 2 

Mobile phase and Chromatographic system: Proceed 
as directed in the test for Organtc Impurities, Procedurę 

2 , 

System suitability 
Sam ple: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Ręlative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of lamotrigine dissofved: 

Result ^ (fu/r s ) x (Cs/L) x y x 100 

ru ~ peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs - concentration of USP Lamotrigine RS in the 
Standard solution (mg/mL) 

1 - label claim (mg/Tablet; 

V - volume of Medium , 900 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
lamotrigine is dissolved. 

* Uniformity of Dosage Units (905): Meet the 

requirements 

IMPURITIES 
Organtc Impurities 

[Notę—P rocedurę f is recommended if lamotrigine related 
compound B is a potential organie impurity, Procedurę 2 is 
recommended if lamotrigine related compound C is a po¬ 
tential organie impurity.] 

* Procedurę i 

Buffer, Mobile phase, and Diluent: Prepare as di- 
rected in the Assay , 

Standard solution: 0.8 pg/mL of USP Lamotrigine RS 
in Diluent 

Sample solution; From NLT 20 Tablets for Orał Sus- 
pension ground to a fine powder, transfer an amount 
of powder to a suitable fiask, to obtain a nominał con¬ 
centration of 0.25 mg/mL of lamotrigine in Diluent. 
Sonicate for 15 min to dissolve the contents. Filter a 
portion, and discard the first 1 mL of the fil tratę. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 21 0 nm 

Coiumn: 4.6-mm x 25-cm coiumn; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection size: 20 |iL 
System suitability 
Sample: Standard solution 
[NOTĘ—Relative retention times are in Tobie L] 
Suitability reguirements 
Tailing factor: NMT 2,0 
Relative standard deviation: NMT 10% 

Anafysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of Tabiets for Orał Suspension taken: 

Result ^ (ru/rj) x (C s /Cu) x (1 /F) x 1 00 


tu - peak response of the impurity from the 
Sample solution 

r$ = peak response of lamotrigine from the 
Standard solution 

Cs - concentration of USP Lamotrigine RS in the 
Standard solution (mg/mL) 

C u - nominał concentration of lamotrigine in the 
Sample solution (mg/mL) 

F - relative response factor for each impurity 
listed in Tobie 1 

Acceptance criteria: See Tobie L 


Tablc t 


Name 

ReUtive 

Retention 

Time 

Re(atrve 

Response 

Factor 

Acceptance 
Criteria, 
NMT {<V*ri 

Lamotriqine 

1.0 

_ 


Lamotrigine related 
cornDOund B 1 

1,59 

0.69 

0,1 

Any other individual 
degradation prod- 
uet 

— 

1.0 

0.2 

Total impurities 

— 

— 

0.4 


‘ 2,3-DicMorobenzoic add. 


* Procedurę z 

Mobile phase; Acetomtrile, water, glacial acetic acid, 
and triethylamine (47:148:4:1). [Notę —The Mobile 
phase is stable for 48 h at room temperaturę,] 

Diluent: Methanol and water (40:60) 

Standard solution: 0,2 mg/mL of USP Lamotrigine RS 
and 0.002 mg/mL of USP Lamotrigine Related Com¬ 
pound C RS p repa red as foflows. Transfer suitable 
amounts of USP Lamotrigine RS and USP Lamotrigine 
Related Compound C RS to a suitable volumetric fiask, 
Add 40% of the fiask volume of methanol, and soni¬ 
cate until dissolved. Allow to cooi to room tempera¬ 
turę, and diiute with water to volume, 

Sample solution: NomtnalJy 0.2 mg/mL of lamotrigine. 
Use 10 Tablets for Orał Suspension for a label claim of 
25 mg or less and 5 Tablets for Orał Suspension for a 
label claim of 50 mg or morę prepared as follows. 
Transfer the appropriate number of Tablets for Orał 
Suspension to a suitable volumetric fiask. Add 40% of 
the fiask volume of water. Swirl until the Tablets have 
disintegrated. Aflow the effervescence to stop, and 
then add an additionaJ 40% of the fiask volume of 
methanol. Sonicate the fiask for 10 min, and cool to 
room temperaturę, Diiute with water to volume. 

[Notę —For Tablets for Orał Suspension with a 50 mg 
or higher label claim, a suitable intermediate concen¬ 
tration may be chosen, The finał drlution to arrive at 
the nominał concentration is madę using Diluent] 
Chromatographic system 
(See Chromatography (621), System Suitability .) 

Modę: LC 

Detector: UV 270 nm 

Coiumn: 4.6-mm x 15-cm eolumn; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection size: TOpL 
System suitability 
Sample: Standard solution 
[NOTĘ—Relative retention times are in Tahle 2.] 
Suitability reguirements 

Resolution: NLT 2.0 between lamotrigine and lamo¬ 
trigine related compound C 
Taifing factor; NMT 2,0 for lamotrigine and iamo- 
trigine related compound C 
Relative standard devration: NMT 5.0% for lamo¬ 
trigine related compound C and NMT 1.5% for 
lamotrigine 
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Anatysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of lamotrigine related com¬ 
pound C in the portion of Tablets Tor Orał Suspen¬ 
sion taken: 

Result = (rjrd x (Cs/G) x 10G 

fu = peak response of lamotrigine related 

compound C from the Sample solution 

^ - peak response of lamotrigine related 

compound C from the Standard solution 

Q - concentration of USP Lamotrigine Related 
Compound C RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of lamotrigine in the 
Sample solution (mg/mL) 

Calculate the percentage of any other mdividual 
unspecified degradation product in the portion of 
Tablets for OraT Suspension taken: 

Resułt - (ru/fs) x (Cs /Cu) x 100 

r u = peak response of any other impurity from the 
Sample solution 

r 5 = peak response of lamotrigine from the 
Standard solution 

C s - concentration of USP Lamotrigine RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of lamotrigine in the 
Sample solution (mg/mL) 

Acceptance criteria: See TaBle 2. 


Table 2 


Na me 

Refatfve 

Retention 

Time 

Acceptance 

Criteria, 

Nivrr 

Lamotrigine 

1.0 

__ 

Lamotrigine related com¬ 
pound C> 

1.3 

0.3 

Any other mdivtdual unspeci- 
fied dearadation oroduct 


02 

Total impurities 

-_ 

0.5 


A 3-Amino-6-(2,3'dichlorophenyl)-1,2,4-triazin-5(4H)"One. 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Storę in tight, light-resistant 
containers, at controiled room temperaturę. 

• Labelimg: If a procedurę for Organie Impurities other than 

Procedurę 7 is used, then the laoeling States with whieh 
Organie Impurities procedurę the artide complies* The la* 
beT States that the Tablets for Orał Suspension may be 
swallowed whole, chewed, or dispersed in water or di- 
luted fruit juice. 

• USP Reference Standards (11) 

USP Lamotrigine RS 

1,2,4-Triazine-3,5*diamIne, ó-(2,3-dichlorophenyl). 
C 5 H 7 ClaN s 256.09 

USP Lamotrigine Related Compound C RS 
3*Amtno-6*(2,3'dichlorophenyl)-l,2 l 4^dazin*5(4H)-one. 
C.H^CIzN^O 257.08 


Lamotrigine Compounded Orai 
Suspension' 

DEFINITION 

Lamotrigine Compounded Orał Suspension contains NLT 
90.0% and NMT 110.0% of the labeled amount of lamo* 
trigine (GH 7 G 2 N 5 )* 


Prepare Lamotrigine Compounded Orał Suspension 1 mg/ 
mL as follows (see Pharmaceutical Compounding — Nonster - 
ile Preparations (795))* 


Lamotrigine tablet* equivalent to 

100 mq 

Ora-Blend.^ a sufficient guantity to make 

100 mL 


'Lamotrigine 100-mg tablet, Torrent Pharmaceutioals LTD, Kalamazoo, Ml. 
b Perrigo, Minneapolis, MN. 


Płace the reguired number of tabłet(s) in a suitable mortar, 
and com mi nu te to a fine powder, Add the Ora-Blend in 
smafl porlions, and triturate to make a smooth pastę. Add 
inereasing s/olumes of the Ora-Blend to make a Jamo* 
trigine liquid that is pourable. Transfer the contents of the 
mortar, stepwise and quantitatively, to a calibrated bottle. 
Add enougn of the Ora-Blend to bring to fmal yolume, 
and mix welL 

A55AY 
■ Procedurę 

Solution A; Dissoive 2.7 g of monobasic potassium 
phosphate in 1000 ml of water. Add 6.5 mL of triethyl- 
aminę, and adjust with phosphoric add to a pH of 2.0, 
Mobile phase: Acetonftrile and Solution A (20:80)* Fil- 
ter, and degas. 

Diluent: 0.1 M hydrochJoric add 
Standard solution: 0.4 mg/mL of USP Lamotrigine RS 
in Diluent 

Sample solution: Shake thoroughły each bottle of Orał 
Suspension* Transfer 4 mL of Orał Suspension inlo a 
10 mL vofumetric fiask, diiute with Diluent to volume, 
and mix welL 
Chroma tographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 270 nm 
Coiumn: 4.6-mm x 25-cm; 5-jim packing LI 
Flow ratę: 1.0 mL/min 
Injection voiume: 5 jiL 
System suitability 
Sample: Standard solution 

[Notę—T he retention time for lamotrigine is about 9.8 
min.] 

Suitability requirements 
Tailing factor: NMT 2.0 

Relative standard deviation: NMT 2.0% for replicate 
injections 
Analysls 

Sam pies: Standard solution a nd Sompie solution 
Calculate the percentage of the labeled amount of 
lamotrigine (OH 7 CI 2 N*) in the portion of Orał Suspen¬ 
sion taken: 

Result = (ru/rs) x (Cj/Q i) x 100 

r u = peak response of lamotrigine from the Sample 
solution 

rs - peak response of lamotrigine from the 
Standard solution 

Cs - concentration of lamotrigine in the Standard 
solution (mg/mL) 

Cu = nominał concentration of lamotrigine in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110*0% 

SPEOFIC TESTS 

o PH (791): 4,0-5.0 

ADDITIONAL REQUIREMENT5 

• Packaging and Storage: Package in tight, light-resistant 
containers* Storę at controiled room temperaturę or 
2 °- 8 °. 

• Labeung: La bel it to indicate that it is to be well-shaken 
before use, and to State the Beyond-Use Datę . 
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* Eeyond-Use Datę: NMT 90 days after the datę on wnich 

it was compounded when sto red at controlled room 
temperaturę or 2°S Q 

* USP Reference Standard* * (11) 

USP Lamotrigine RS 


Lanolin 


DEFINITION 

Lanolin rs the purified, wax-like substance from the wool of 
sheep, Ovis ories L. (Fam. Bovidae), that has been deaned, 
decolorized, and deodorized. It contains NMT 0.25% of 
water. It may contain NMT 0.02% of a suitable 
antioxidant. 

IMPURITIES 

• Residue on Icnition (281): NMT 0.1% 

* Chloride and Sulfate, Chloride (221) 

Sample solution: Boii 20 mL of alcohol with 1.0 g of 
Lanolin under a refiux condenser. Cool, add 1 mL of 
2 N nitnc add, and fUter. To the filtrate add 5 drops of 
a solution of 20 mg/mL of silver nitrate in alcohoL 

Blank: Boil 20 mL of alcohol under a reflux condenser. 
Cool, add 1 mL of 2 N nrtrrc add, and fil ter. To the 
filtrate add 5 drops, of a solution of 20 mg/mL of silver 
nitrate in alcohol. Add 0.50 mL of 0.020 N hydrochloric 
add. 

Acceptance criteria: 0.035%; any turbidity produced 
by tne Sompfe solution does not exceed that produced 
by the Blank. 


» Foreicn Substances 

Use pesticlde-free grade reagents and solvents through- 
out this test. [Notę—R eference matenals of pesticides 
for use in the Standard solution may be obtained from 
any commerda! source. 1 ] 

Standard stock Solutions: Prepare stock Solutions for 
each reference pestidde containing 100 mg/L in hex- 
ane. 

[Ngte—C oncentrated stock Solutions may be stored in 
lass-stoppered containers in a dark refrigerator at 
Q -5 e for up to 1 year. Most pesticides may be dis- 
solved directfy in hexane; however, the hexach!oro- 
cyclohexane tsomers and the DDT group of pesticides 
may reguire inittal dissoiution in the minimum volume 
of acetone fotlowed by dilution with hexane to the 
specified concentration.] 

Standard solution: Dilute volumes of the Standard 
stock Solutions quantitatively with hexane, and combine 
to obtain a composite Standard solution having the con- 
centrations indicated in Tobie 1. Storę the composite 
Standard solution in a glass-stoppered glass Container in 
the dark at 2 Q -S°, and replace it every 2 months. 
[NOTĘ—Two or morę separate composite Standard Solu¬ 
tions, each preferably contalning NMT 8 reference pesti¬ 
cides, may be prepared If needed. Reference pesticides 
should be sefected for composite Standard Solutions on 
the basis that re1ative retention limes (see Tubie 1) differ 
sufflciently so that peaks in chromatograms will not be 
expected to overlap, and they should be selected and 
combined appropriately for tne chromatographic sys¬ 
tem and detector used.] 

* Suitable malerlals may be obtained from etLher Chem Servke, 660 Tower 
Lane, P.O, Box 3108, Westchester, PA 19381-3108 or Greyhound, 88 Crange 
Road West Birfcenfiead, Menayside, L43 4XF, Engtand U.K. 


Table 1 


Reference Pesticfde' 

Standard 

(Concentratto 

Solution 
n In uu/mL) 

Relative Retention Times 
(Relative to 1.0 for Chlorpyrifos) 

Electron 

Cap turę Detector 

Harcie- 

Photometric 

Detector 

System 1 

System 11 

Te trach loron itrobenzene (TC BN) 

0.05 


0.29 

0.24 

aipha-Hexachlorocvciohexane (alpha BNC) 

0.05 

__ 

0.40 

035 

beta-Hexachlorocydohexane (beta BMC) 

0.30 


0.43 

0.56 

Hexachlorobenzene (HCB) 

0.05 


0.45 

033 

q a m m a - Hexa c h lo rocy do hexa ne (1 i nda ne) 

0.05 


0.48 

0.41 

Propetamphos 

_ 

0.30 

0.48 

0,42 

Diazinon 


0.20 

0.52 

0,40 

D ich (ofert Lhion 

OTO 

0.20 

0.6/ 

0.56 

Ronnel 

0.30 

0.40 

0.81 

0.66 

Heptachlor 

0.10 

_ 

0.83 

0,60 

MaJathion 


0,40 

0.91 

1.05 

Chlorpyrifos 

0.30 

0.30 

1,00 

1.00 

Aldrin 

0.20 

_ 

1.05 

0.76 

Pirimiobos ethyl 

_. 

0,40 

U4 

1.14 

Chlorfenyinphos Z 

0.40 

0.40 

TI 7 

1.40 

Heptachlor epoxide 

0.20 


1.29 

U7 

Chlorfenyinphos E 

0.40 

0.50 

130 

1*51 

Bromophos ethyl 

0.40 

0.50 

1.51 

1,45 

1,1 M3ichloro-2-(2<h]orophenyl)-2-(4- 
chlaropherwOethene (o,pp-DDE) 

0.30 

— 

1.55 

1.51 

1, i ł -Dic h 1 oro-2-{4 “C h 1 orop li eny 1) -2-(4- 
c h lo roph env 1 )et 1 iene (p, pp- DDE) 

0.30 

— ( 

1.88 

1.86 

Stirophos 

0.60 

O.tff] 

1.58 

1.97 

alpha-Endosulfan 

0.40 

__ 

1.63 

1.47 

1,r-Dichlaro-2-(2-chlorophenyl)-2-(4- 
chJorophenyhethane (o.pp-TDEI 

0.40 

— 

1.90 

2.19 


J Suitable materiał* may be obtained from either Chem Service, 660 Towe- Lane, P.O. Box 3108, Westchester, PA 19381-3108 or Greyhound, 88 Grange 
Road West, Sirkenhead, Merseyside, 143 4XF, England U.K. 
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Table 1 (Cominued) 


Reference Pestidde* 

Standard Solution 
tConcentration in Lia/mU 

Refative Retention Times 
(Relative to 1.0 for ChIorpvrifosl 

Electron- 

Capture Detector 

Flame* 

Photometric 

Detector 

System J 

System U 

Dieldrin 

0.30 


1.91 

1.84 

Endrin 

0.40 

_ 

2.13 

2,29 

beta-Endosulfan 

0.40 


2.1 9 

2,77 

1,1 -Dkhloro-2,2-bis(4<hbrophenyl)ethane (p,pp* 

TDEl 

0.40 

— 

2.41 

2.87 

1,1,1 -Tnchłoro-2-£2-chtoraphenyl)-2-{4- 
chloroohenylłethane i o.dd-DDH 

0.40 

— 

2.55 

2.70 

Ethion 

1,00 

0.40 

2.56 

3.36 

CarboDhenothion 

0.80 

1.00 

2.94 

3.70 

1,1,1 -Trich lo ro-2,2- bi * £4- ch 1 orophenyIJethane {p t p >- 
DDT3 

0.50 


3.13 

3.50 

Methoxvqh|or 

0.60 

_ 

4.70 

7.20 

CarboDhenothion sulfone 

5.00 

__ 

5.10 

9.20 

CarboDhenotbion sulfoxide 

5.00 

— 

5.40 

10.00 


3 Suitabie materials may be obtained from either Chem Service, 660 Tower Lane, P.O, Box 3108, Weitchester, PA 19381*3108 or Greyhound, 88 Crange 
Road West, Birfcenheaa, Merseyside, L43 4XF, England LLK, 


Gel permeation chromatography cfeanup system 
Efuant: Methylene chloridfe and hexane (1:1) 

Column: 25-mm x 50-cm; packed with a slurry of 
35 g of styrene-divinylbenzene copolymer beads com- 
pressed to a bed length of about 20 cm 
Operating pressure: 8-11 psi 
Flow ratę: 5 m L/min 

Set up the chromatograph, adjusting to discard the 
fraction efuting from 0 to 12 min. Collect the fraction 
eluting from 12 to 32 min, and rinse for 2 min, dis- 
carding the rinse fraction. 

System suitability 

Elution of lanolin: Melt a suitabie quantity of Lano¬ 
lin, and pass through a fluted filter paper into a Con¬ 
tainer. Transfer 6.0 g to a 50-mL volumetric fiask. Di- 
lute with Eluant to volume, and filter. Transfer 5,0 ml 
of this solution to the gel permeation chromato- 
raphic column, and elute with Eluant. Collect 
00 mL of the column effluent in tared beakers fn 
1 0-mL increments. Evaporate the solvent, coot, weigh 
the beakers and contents, and calculate the amount 
of lanolin eluted in each 10-mL increment. The col¬ 
umn ts suitabie if NLT 96% of the lanolin elutes in 
the first 60 mL, 

Elution of pestidde from lanolin: D*ssolve suitabie 
guantities of diazinon, diclofenthion, bromophos 
ethyi, lindane, and dieldrin in hexane to obtain a 
Standard solution havinq concentrations of 0.4, 0.4, 
1.0, 0.1, and 0.6pg/ml, respectlvely. Transfer 5,0 mL 
of this solution to a 10-mL vofumetric fłask containing 
1 g of USP Lanolin RS, Difute with methyfene chloride 
to yolume. Transfer 5 mL of this solution to the gel 
permeation chromatographic column, and elute with 
160 mL of Eluant Discard the first 60-mL fraction, 
and collect the next 100-mL fraction (from 60 to 
160 ml). Transfer this collection fraction to a concen- 
trator fitted with a graduated collection fiask, add 
50 mL of hexane, and concentrate by evaporation to 
5 ml. Inject this fraction into the chromatographs de- 
scnbed in Chromatographic system I and Chromato¬ 
graphic system II. Record the chroma tog rams, and 
measure the heights of the peaks obtained from the 
five pesticides in the Standard solution. Calculate the 
recoveries of each of the flve pesticides used in the 
fortified USP Lanolin RS solution. 

Prepare a test solution by mixinq hexane with the 
Standard solution (1:1). Inject this into the chro¬ 
matographs described in Chromatographic system / 
and Chromatographic system li Recorel the chromat- 


ograrns, and measure the peak heights of the flve 
pesticides in the chromatogram of the Sample solu- 
Ilon . Compare the peak heights from the fraction of 
the Standard solution to the peak heights of the cor- 
responding pesticides from the Sample solution: NLT 
85% of the added amounts of each of the five pesti¬ 
cides is recovered. 

Sample solution: Transfer óg of Lanolin, previously 
melted to liquid form by heating on a hot water bath if 
necessary, to a 50-mL yolumetnc fiask. Dissolve in 
25 mL of Eluant , difute with Eluęnt to volume, and filter. 
Transfer 5,0 mL of this solution to the column, and 
elute with 160 mL of Eluant. Discard the first 60-mL 
fraction, and collect the remaining fraction in a suitabie 
evaporator. Concentrate by evaporation on a steam 
bath to 3 mL, add 50 mL of hexane, and evaporate 
again to remove alt traces of methylene chloride, ad- 
justing the volume with hexane to 3.0 mL. 

Chroma tog raphic system l 
(See Chromatography (621), System Suitability.) 

Modę: CC 

Detector: Electron capture 
Column: 0.53-mm x 30-m fused silica capillary; 
bonded with a 1.5-pm layer of phase Cl, and a 0.53- 
mm x 6-m fused silica uncoated guard column con- 
nected to a modified packed column-type injector 
system 

Column temperaturę: 200°. [Notę—T he Inittal tem¬ 
peraturę of the column may be adiusted so that the 
retention times of ethion and p,p'-DDT are 2.56 and 
3.1, respectively, relative to chlorpyrifos.] 

Carrier gas: Helium 

Flow ratę: 25 mL/mtn, Adjust so that the retention 
time of chlorpyrifos is 4 min. 

Makeup gas: Nitroqen, 40 mL per minutę 
Injection vo!ume: 5 pL 
Chromatographic system H 
Modę: CC 

Detector: Flame photometric 
Column: 0.53-mm x 30-m fused silica capillary; 
bonded with a l.Q-pm layer of phase G3, and a 0.53- 
mm x 6-m fused silica uncoated guard column con- 
nected to a modified packed cofumn-type injector 
system 

Coiumn temperaturę: 2GQ C . [Notę—-T he inittal tem¬ 
peraturę of the column may be adjusted so that the 
retention tlme of ethion is 3.36 relative to that of 
chlorpyrifos.] 
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Carner gas: Helium 

Flow ratę: 25 mL/min, Adjust so that the retention 
time of thlorpyrifos is A min, 

Makeup gas: Nitrogen, 40 mL/min 
Injectlon volume: SftL 
Analysis 

The following procedurę is to be followed for Chromato- 
graphic systems I and //, 

Samples: Standard solution and Sample solution 
Calculate the guantity of the individual spedfied residue 
found in the sample taken: 

Result = (ry/rO x (CI W) x 30 

fu ~ peak area of each residue from the Sample 
soiution 

fj ~ peak area of each residue from the Standard 
solution 

C = concentration of the reference pesticide in the 
Standard solution (mg/L) 

W = weight of Lanolin taken (g) 

Acceptance criteria 

Indmdual spedfied residue: NMT 10 ppm 
Total spedfied residue: NMT 40 ppm 

SPEGIF1C TEST5 

• Melting Rangę or Temperaturę, Class ii (741) 

Analysis: Determine on a sample prewousiy cooled to 
8 *-l 0°, 

Acceptance criteria: 38°-44° 

• Fats and Fixed Oils, Acid Value (Free Fatty Acids) (401) 

Sample: 10.0 g 

Acceptance criteria: The free acids obtained from the 
Sample reguire NMT 2.0 mL of 0.10 N sodium hydro*- 
ide for neutralization. 

• Fats and Fjxed Oils, lodine Value (401) 

Sample: 780-820 mg 
Acceptance criteria: 18-36 

e ALKALINITY 

Sample: 2.0 g 

Analysis: Dissolve the Sample in 10 ml of ether, and 
add 2 drops of phenolphthalein TS. 

Acceptance criteria: The liqutd is not colored red. 

o Water-Soluble Acids and Alkalies 

Sample: 10,0 g 

Analysis: Warm the Sample with 50 mL of water on a 
steam bath, constantly stirring the nrcixture until the 
Lanolin is melted, 

Acceptance criteria: The fat separates completely on 
coofing, leaving the water layer nearly elear and neutral 
to litmus. Retain the water layer for the test for Water - 
Soluble Oxidizable Substances and Ammonia . 

• Water-Soluble Oxidizable Substances 

Sample solution: 10 ml of the solution from Water-Sd- 
uble Acids and Alkaiies 

Analysis: Add the Sample solution to 50 pL of 0.10 N 
potassium permanganate, 

Acceptance criteria: The resutting solution does not 
completely decolorize withfn 10 min. 

e Ammonia 

Sample solution: 10 ml of the solution from WoteMo'- 
uble Acids and Alkaiies 

Analysis: Add 1 mL of 1 N sodium hydroxide to the 
Sample solution, and boiL 

Acceptance criteria: The vapors do not tum red Jitmus 
to błue, 

• Water Determination, Method I (921) 

Solution A: Chloroform and methanol (3:2) 

Sample solution: 250 mg/mL of Lanolin in Solution A 
Analysis: Determine the water content of a 10.0-mL 
portion of the Sample solution . Perform a blank determi- 
natton on 10.0 mL of Solution A, and make any neces- 
sary correction. 


Acceptance criteria: NMT 0,25% 

* Petrolatum 

Sample: 3 g 

Analysis: Heat the Sample on a steam bath, with fre- 
quent stirring, until its weight loss is NLT its water eon- 
tent. Boil 40 mL of dehydrated alcohol with 500 mg of 
the dried lanolin so obtained. 

Acceptance criteria: The solution is elear or NMT 
opalescent. 

ADDITIONAL REQU1REMENT$ 

* Packaging and Storage: Preserve in weli-closed contain- 

ers, preferably at controlled room temperaturę. 

* Labeling: The label States that it is not to be used 

undlluted. 

« USP Reference Standards (11) 

USP Lanolin RS 


ModBfied Lanolin 


DEFINITION 

Modified Lanolin is the purified wax-like substance from the 
wool of sheep, Ovis aries L. (Fam, Bovidae), that has been 
processed to reduce the contents of free lanolin alcohols 
and residues of detergent and pesticide. It contains NMT 
0.25% of water, It may contain NMT 0.02% of a suitable 
antioxidant. 

IMPURITIES 

• Limit of Free Lanolin Alcohols 

Gei permeation chromatographic cleanup system 
Eluant: Methylene chloride 

Column: 25-mm x 100-cm; packed with a slurry of 
styrene-divinylbenzene copolymer beads compressed 
to a bed length of approximately 77 cm 
Flow ratę: 4 mL/min 

Set up the chromatograph, adjusting to discard the 
fraction eluting from 0 to 43 min. Collect the fraction 
eiuting from 43 to 60 min, and rinse for 20 min, 
discarciing the rfnse fraction. 

System suitabllity 

Elution of lanolin afcohols: Melt a suitable guantity 
of USP Lanolin Alcohols RS, and pass through a fluted 
filter paper into a Container. Transfer 1.0 g to a 
10-mL volumetric fiask. Dilute with Eluant to volume. 
Transfer 5 mL to the gel permeation chromatographic 
column, and elute with Eluant . Collect 172-240 mL of 
the column effluent in a suitable evaporator. Evapo- 
ratę the solvent, cool, weigh the evaporator, and cal¬ 
culate the amount of lanolin alcohols eluted in the 
eva pora tor. The column is suitable if NLT 99% of the 
lanolin alcohols elute in the firsl 172-240 mL. 
Standard solution: 0.5 mg/mL of USP Lanolin Alcohols 
RS in hexane. Storę this solution in a cold, dark place 
for up to 4 weeks, Before using, warm just sufficiently 
to dissoive any precipitate if necessary. 

Sample solution: Transfer 1 g of Modified Lanolin, pre- 
viously melted to liguid form by heating on a hot water 
bath if necessary, to a 10-mL volumetnc fiask. Dissolve 
in 7 mL of Eluant, dilute with Eluant to volume, and 
filter. Transfer 5.0 mL of this solution to the column, 
and elute with 320 mL of Eluant Discard the ffrst 
172-mL fraction, and collect the next 68-mL fraction 
(from 172 to 240 mL) in a suitable evaporator. Concen- 
trate by evaporation on a steam bath to 3 mL. Add 
50 ml of hexane / and transfer this soiution to a 100-mL 
volumetric fiask, adjusting the volume with hexane fo 
100 mL, 
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Chromatographic system 

(See Chmmatograpny {62 1), System Suitahility.) 

Modę: CC 

Detector: Flame ionization 
Columns 

Guard: 032-mm x 50-cm fused silica uncoated 
Analytical: 033-mm x 50-m fused silica capillary; 
bonded with a 0.50-j.irn layer of phase G2 
Temperatures 
Detector: 290= 

Column: See Tobie L 


Table 1 


Initial 

Temperaturę 

n 

Temperaturę 

Ramp 

(Vmin) 

Finał 

Temperaturę 

O 

Hołd Time at 
Fłnal 

Temperatura 

(min} 

210 

3 

280 

_ 


Flow ratę: 7 ml/min 
Carrier gas: Nitrogen 
Makeup gas: Nitrogen at 50 mL/min 
Injection volume: 1 pL 
Analysis 

Samples: Standard solution and Sample solution 
[NOTĘ—Atlow both the Standard solution and the Sam¬ 
ple solution to elute for NLT 40 min,] 

Calculate the percentage of free lanolin aloohols in the 
portion of Modified Lanolin taken: 

Result = (r^/rj) x [(C x K)/(l x W)] x 100 

fu - total peak response from the Sample solution 

rs = total peak response from the Standard solution 

C = concentration of USP Lanolin Alcohois RS in 
the Standard solution (mg/mL) 

/ - volume injected into the gel permeation 

chroma tography column (ml) 

W - weight of Modified Lanolin taken (g) 

K - corrected fraction of free lanolin alcohois in 
the USP Lanolin Alcohois RS in the Standard 
solution taken: 

K= 1 + (0.0062A - 0.01195) 


A = acid value of USP Lanolin Alcohois RS 
S - saponification value of USP Lanolin Alcohois 
RS 

Acceptance enteria: NMT 6% 

• For Etc n Substances 

Use pesticide-free grade reagents and solvents through- 
out this test [NOTE—Reference materials of pesticides 
for use in the Standard solution may be obtained from 
any commercial source. 1 * ] 

Standard stock Solutions: Prepare stock Solutions for 
each reference pesticide contaming ]0Omg/L in hex- 
ane. 

[NOTĘ—Concentrated stock Solutions may be stored in 
lass-stoppered containers in a dark refrigerator at 
°-5° for up to 1 year, Most pesticides may be dis- 
solved directly in nexane; however, the hexachloro- 
cyclohexane isomers and the DDT group of pesticides 
may require Śnrtial dissolution in the minimum volume 
of acetone followed by dilution with hexane to the 
spedfied concentration,] 

Standard solution: Dii u te volumes of the Standard 
stock Solutions quantitativdy with hexane, and combine 
to obtain a composite Standard solution having the eon- 
centrations indicated in Tobie 2 . Storę the composite 
Standard solution in a glass-stoppered gfass Container in 
the dark at 2°-5°, and replace it every 2 months. 
[NOTĘ—Two or morę separate composite Standard Solu¬ 
tions , each preferably containing NMT 8 reference pesti¬ 
cides, may be prepared if needed. Reference pesticides 
should be selectea for composite Standard Solutions on 
the basis that relative retention times (see Table 2) differ 
suffidentiy so that peaks in chromatograms will not be 
expected to overlap, and they shouid be sdected and 
combined appropnately for tne chromatographic sys¬ 
tem and detector used.] 

1 Suitable materials may be obtained from eilher Obem Service, 660 Tower 

Lane, P.O. Bdx 31 OB, Westchester, PA 19361-3100 or Oreyhound, 86 Grange 

Road West* Birkenhead, Merseysfde, L43 4XF, England U.K. 


Table 2 


Reference Pesticide 3 

Standard Solution 
(Concentration in uo/mL) 

Relative Retention Times 
(Relative to 1.0 for Chlorpyrltosl 

Electron 

Capture Detector 

Flame- 

Photometric 

Detector 

System I 

System II 

Tetrachloromtrabenzene fTCBN) 

0,05 

_ 

0,29 

0,24 

alpha-HexadiJorocydohexane fiilpha BHC) 

0.05 

_ 

0,40 

0,35 

bela-Hexachlorocvclohexane (beta BHC) 

0,30 

_ 

0,43 

0.56 

Hexachlorobenzene (HCB) 

0,05 

_ 

0.45 

0.33 

aa mma - Hexat hf orocvdohexarłe (1 i ndan e) 

0.05 

_ 

0,48 

0.41 

ProDetamphos 

_ 

030 

0.48 

0.42 

Diazinon 

— 

0,20 

0.52 

0.40 

Dichlofemhion 

0,10 

0,20 

0.67 

0.56 

RonneE 

0,30 

0,40 

0.8] 

0.66 

Heptachlor 

0.10 

_ 

0.83 

0.60 

Malathion 


0.40 

0.91 

1.05 

Chloro vrif os 

0.30 

030 

1.00 

1.00 

Aldrin 

0.20 

__ 

1.05 

0.76 

Pirfmfphos ethyl 


0,40 

134 

1.14 

Chlorferwinphos Z 

0.40 

0,40 

137 

1.40 

Heptachlor epoxide 

0,20 

„_ 

1.29 

1.17 

Chlorfenvinohos E 

0,40 

0.50 

1 30 

1.51 


J Suitahfe matę bals may be obtained tram either Chem Service H 660 Tower Lane, P.O, Box 3108, Westchester, PA 19361-3108 or Greyhound, 88 Crange 
Road Weil, Birkenhead, Merseyside, L43 4XF, Ertgland LLK. 
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Table 2 (Continued) 


Reference Pestidde* 

Standard 

(Concentratło 

Soiution 
o in iia/mU 

Relatiue Ret 
(RelatHre to 1.0 

ention Times 
for Chforpyrifos) 

Eiectron- 

Capture Detector 

FJame 

Photometric 

Detector 

System 1 

System II 

Bromophos ethyf 

0.40 

0.50 

1.51 

1.45 

1 ,1 -Dichloro-2J2-ch[orophenyiy2T4- 
chlorophenvhethene Ćac^DDE) 

030 

— 

1.55 

1.51 

1,1 -OichIoro-2-(4-ch]orophenyf)-2-(4* 
chlorophenylkthene fp,p-DDE) 

0.30 

— 

1.88 

1.86 

Stirophos 

0.60 

0.80 

1.58 

1.97 

aloha-Endosulfan 

040 

_ 

1.63 

1.47 

1,1 -Pic h loro-2 J2-cb loro pheny 1 )- 2-(4 - 
chloropherwhethane (o.d- TDE1 

040 

— 

1.90 

2J9 

Dieldrin 

0 30 

__ 

T.91 

1 .84 

EndrJn 

040 


2.13 

2.29 

beta-Endosulfan 

0.40 

__ 

2.19 

2.77 

1J -Dichloro-2.2-bisf4-chforophonvi)eLhane fp.p-TDE) 

0,40 

_ . 

2.41 

2.87 

1,1J -Trlchloro-2-(2-chlorophenyf)-2-(4- 
chloroDhenyhethane (o,p-DDT) 

0.40 

— 

2.55 

2.70 

Ethion 

1.00 

0.40 

2.56 

3.36 

Carbophenothfon 

0,80 

1.00 

2.94 

3.70 

1,1,1 -Triehtoro-2,2-bis(4-c hlorophenyljethane (p,p- 
DDO 

030 

— 

3.13 

3.50 

Methoxythlor 

0.60 

_ 

4.70 

7.20 

CarboDhenothion sulfone 

5.00 

_ 

5.10 

9.20 

Carbophenothion $uEfoxrde 

5.00 

_ 

5.40 

10.00 


* Suitable materials may be obtained from either Chem Service, 660 Tower lane* P.O. Bo* 510 B, Westdiester, PA 193S1 -BI OS or Greyhound, 88 Grange 
Road West, Birkenhead, Mereeyside, L43 4XF, England UX 


Gel permeation chromatography cleanup system 
Eluant: Methylene chloride ancf hexane (T :1) 

Column: 25-mm x 50-cm; packed with a slurry of 
35 g of styrene-dMnylbenzene copolymer beads com* 
pressed to a bed length of about 20 cm 
Operating pressure: 8-11 psi 
Flow ratę: 5 mL/min. Set up the chromatograph, ad- 
justing to discard the fraction eluting from 0 to 12 
min. Collect the fraction eluting from 12 to 32 min, 
and rinse for 2 min, discarding the rinse fraction. 
System suttability 

Elution of lanolin: Mett a suitable guantity of Lano¬ 
lin, and pass tbrough a fluted fil ter paper into a Con¬ 
tainer, Transfer 6.0 g to a 50-mL volumetric fiask. Di- 
fute with Eluant to volume, and fllten Transfer 5.0 ml 
of this soiution to the gel permeation chromato- 
graphic column, and elute with Eluant. Collect 
100 mL of the column effluent in tared beakers in 
10-mL Increments. Evaporate the solvent, cool, weigh 
the beakers and eon ten ts, and calculate the amount 
of lanolin eluted in each 10-mL inerement. The col¬ 
umn is suitable if NLT 96% of the lanolin elutes in 
the first 60 mL, 

Elution of pestidde from lanolin: Dissolve suitable 
quantities of diazinon, didofenthion, bromophos 
ethyE, lindane, and dieldnn in hexane to obtain a 
Standard soiution having concentrations of 0.4, 0.4, 
1,0, OJ, and O.ćpg/mL, respectively. Transfer 5.0 ml 
of this soiution to a 10-mL vo!umetrfc fiask contafning 
1 g of USP Lanolin RS. Diiute with methylene chloride 
to volume. Transfer 5 mL of this soiution to the gel 
permeation chromatographic column, and elute with 
160 ml of Eluant. Discard the first 60-mL fraction, 
and collect the next 100-mL fraction (from 60 to 
160 mL). Transfer this collection fraction to a concen- 
trator fitted with a graduated collection fiask, add 
50 mL of hexane, and concentrate by evaporation to 
5 mL. Inject this fraction into the chromatographs de- 
scrlbed in Chromatographic system / and Chromato¬ 
graphic system II. Record the chromatograms, and 


measure the heights of the peaks obtalned from the 
frve pesticides in the Standard soiution. Calculate the 
recoveries of each of the five pesticides used in the 
fortified USP Lanolin RS soiution. 

Prepare a test soiution by mixing hexane with the 
Standard soiution (1:1)* Inject into the chro¬ 
matographs described in Chromatographic system / 
and Chromatographic system II. ReeortJ the chromat* 
ograms, and measure the peak herghts of the five 
pesticides in the chromatogram of the Sample solu - 
tiom Compare the peak heights from the fraction of 
the Standard soiution to the peak heights of the cor- 
responding pesticides from the Sample soiution', NLT 
85To of the added amounts of each of the five pesti¬ 
cides is recGvered. 

Sample soiution: Transfer 6 g of Lanolin, previously 
meited to lrquid form by heating on a hot water bath if 
necessary, to a 50-mL yolumetric fiask. Dissolve in 
25 mL of Eluant , diiute with Eluant to volume, and fil ter. 
Transfer 5.0 mL of this soiution to the column, and 
elute with 160 mL of Eluant Discard the first 60-mL 
fraction, and collect the remaining fraction in a suitable 
evaporator. Concentrate by evaporafion on a steam 
bath to 3 mL, add 50 mL of hexane, and evaporate 
agam to remove all traces of methylene chloride, ad- 
justing the volume with hexane to 3.0 mL. 

Chromatographic system I 
(See Chromatography (621), System Suitahifity.) 

Modę: GC 

Detector: Electron capture 
Column: 0.53-mm x 30-m fused silica capillary; 
bonded with a 1.5-pm layer of phase Gl, and a 0.53- 
mm x ó-m fused silica uncoated guard column eon- 
nected to a modified packed coiumn-type injector 
system 

Column temperaturę: 2GG C \ [NOTĘ—The initial tem¬ 
peraturę of the column may be adjusted so that the 
retention times of ethion and p,p'-DDT are 2.56 and 
3J, respectively, relative to chlorpyrifos.j 
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Carrier gas: Helium 

Flow ratę: 25 mL/min. Adjust so that the retention 
time of chlorpyrifos is 4 min. 

Makeup gas: Nltrogen, 40 mL/min 
injection volume: 5 fiL 
Chromatographic system li 
Modę: GC 

Detector: Flame photometric 
Column: 0.53-mm x 30-m fused silica eapillary; 
bonded with a 1.0-pm layer of phase G3, and a 0.53- 
mm x 6-m fused silica uncoateo guard column eon- 
nected to a modified packed colomn-type injector 
system 

Column temperaturę: 200°. [NOTĘ—The initial tern- 
perature of the column may be adjusted so that the 
retention time of ethion is 3*36 relative to that of 
chlorpyrifos*] 

Carrier gas: Helium 

Fbw ratę: 25 mL/min. Adjust so that the retention 
time of chlorpyrifos is 4 min, 

Makeup gas: Nltrogen, 40 mL/min 
Injection volume: 5 pi 
Analysis 

The following procedurę is to be followed for Chromato¬ 
graphic systems I and //. 

Samples: Standard soludon and Sample sofution 
tniect the appropnate composite Standard sofution and 
the Sample sofution into the gas chromatagraph, re- 
cord the chromatograms, and measure the areas of 
all the peaks observed in the chromatograms* Oom- 
pare the peak areas of any of the pesticide residues in 
the Sample sofution from each chromatographic sys¬ 
tem with the peak areas that correspond to the re¬ 
tention times in the appropriate composite Standard 
sofution from each corresponding chromatographic 
system. 

Calculate the quantity, in ppm, of the indMdua! speci- 
fied residue found in the sample taken: 

ftesult = (rufo) x ( C/W) x 30 

fu = peak area of each residue from the Sample 
sofution 

rj = peak area of each residue from the Standard 
sofution 

C - concentration of the reference pesticide in the 
Standard sofution (mg/L) 

W - weight of Lanolin taken (g) 

Acceptance criteria 

fndivldual specified residue: NMT 1 ppm 
Total specified resrdues: NMT 3 ppm 

5PECIFIC TESTS 

* Fats and Fixed Oils, Acid Vafue (Free Fatty Acids) (401) 

Sample: 12*5 g 

Acceptance criteria: The free acids obtained from the 
Sampfe reguire NMT 2.0 mL of 0.10 N sodium hydrox- 
ide for neutralization. 

* ALKAUNITY 

Sample: 2.5 g 

Analysis: Disso!ve the Sampfe in 10 mL of ether, and 
add 2 drops of phenolphthalein TS. 

Acceptance criteria: No red cołor is produced. 

* Water-Soluble Acids and Alkalies 

Sample: 1 2.5 g 

Analysis: Warm the Sampfe with 50 mL of water on a 
steam bath, constantly stirrmg the mixture unttl the 
Lanolin is melted. 

Acceptance criteria: The fat separates completdy on 
coofing, leaving the water layer nearly elear and neutral 
to litmus. Retain the water layer for tne test for 
Ammonia. 


* Ammonia 

Sample solution: 10 mL of the solution from Water-SoF 
ubfe Acids and Afkafies 

Analysis: Add 1 mL of 1 N sodium hydroxide to the 
Sample sofution, and boil. 

Acceptance criteria: The vapors do not tum red fitmus 
to blue. 

* Water Determination, Method / <921) 

Sofution A: Chloroform and methanol (3:2) 

Sample solution: 250 mg/mL of Modified Lanolin In 
Solution A 

Analysis: Determine the water content of a 10.0-mL 
portion of the Sample solution . Perform a blank determi- 
nation on 10.0 mL of Solution A t and make any neces- 
sary correct!on. 

Acceptance criteria: NMT 0.25% 

* Petrolatum 

Sample: 3 g 

Analysis: Heat the Sampfe on a steam bath, with fre- 
quent sttrring, untif It loses about 0.25% of its weight. 
Boil 40 mL of dehydrated alcohol with 500 mg of tne 
dried lanolin so obtained. 

Acceptance criteria: The solution is elear or NMT 
opalescent. 

ADDITIONAL REQUIREMENTS 

* Packacing and Storage: Preserve in tight, preferably 

rust-proof containers, preferably at controlled room 

temperaturę* 

* USP Reference Standard* (11) 

LfSP Lanolin RS 

USP Lanolin Alcohols RS 


lansoprazole 



C I6 H h F 3 N 3 0 3 S 369.36 

1 H-Benzlmidazole, 2-[[[3-methyl-4-(2,2 ; 2-tnfiuoroethQxy)- 
2 -pyridinynmethyIJsulfinyl]-; 

2-[[[3-Methyf-4-(2,2 / 2-trifIuoroethoxy)-2-pyndyl]-methyl- 
Jsulfinyljbenzimidazole [103577-45-3]. 

DEFINITION 

Lansoprazole contains NLT 98*0% and NMT 102.0% of 

CtfiHwFsNaOiS. 

IDENTIFICATION 

* A. INFRARED ABSORPTION <197K) 

* B* Ultraviolet Absgrptign (197U) 

Sampfe solution: 10 gg/nnL in methanol 
Acceptance criteria: Meets the requirements 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrile, water, and tnethylamine 
(40:60:1). Adjust with phosphoric acid to a pH of 7,0. 
Diluent: Acetonitrile, water, and triethylamine 
(40:60:1). Adjust with phosphoric acid to a pH of 10.0. 
System suitability solution: 0*1 mg/mL of USP Lan- 
soprazoie RS and 0*1 mg/mL of USP Lansoprazole Re- 
lated Compound A RS in Diluent 

Standard solution: 0.1 mg/mL of USP Lansoprazole RS 
in Diluent 
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Sample solution: 04 mg/mL of Lansoprazole in Dihent 
Chromatographic system 
(See Chromalograpny (62^), System Suitability.) 

Modę: LC 

Detector: UV 285 nm 
Column: 4.6-mm x 25-cm; 5-pm packing 11 
Fi o w ratę: 1 m L/min 
Injection size: 10|iL 
System suitability 

Sam pies: Sysfe/n suitability sofution and Standard 
sofution 

Suitability reguirements 

Resolution; NLT 5 between lansoprazole and lan¬ 
soprazole related compound A, System suitability 
sofution 

Relative standard deviation: NMT 1,0%, Standard 
sofution 
Analysis 

Sam pies: Standard sofution and Sam ple sofution 
Caieulate the percentage of lansoprazole 
(CićHnFsMjOjS) in the portion of Lansoprazole taken: 

Result - (Wr 5 ) x (Cj/Cu) x 100 

rg - peak response from the Sample sofution 

^ = peak response from the Standard sofution 

O ~ concentration of USP Lansoprazole RS in the 
Standard sofution (mg/mL) 

Cu - concentration of Lansoprazole in the Sample 
sofution (mg/mL) 

Acceptance criteria: 98,0%-l 02.0% 

IMPURITIES 
Inorganic Impurities 

* RESIDUE on Icnition (281): NMT 0.1% 

Organie Impurities 

* Procedurę 

[Notę—S torę and inject the lansoprazole Solutions at or 
below 5° using a cooled autosampler. The Solutions are 
stable for about 24 h when stored at 5°,] 

Solution A: Water 

Sofution B: Aceton i tri le, water, and triethy laminę 
(160:40:1). Adjust with phosphoric acid to a pH of 7.0. 
Difuent: Mediano! and 0.1 N sodium hydroxide (1:3) 
Mobile phase: See Tabfe h 


Table 1 


Time 

(min) 

Solution A 
(%) 

Solution B 

<%) 

0 

90 

10 

40 

20 

80 

50 

20 

80 

51 

90 

10 

60 

90 

10 


System suitability solution: Prepare a solution contain- 
ing 25 pg/mL of USP Lansoprazole RS and 25 (ig/mL of 
USP Lansoprazole Related Compound A RS in metha- 
nol. Transfer 1 mL of this solution into a 10-mL vo!u- 
metric fiask, and di lute with Dtluent to volume. 
Standard solution: Prepare a solution containing 
25 fig/mL of USP Lansoprazole RS and 25 jig/mL of 
USP Lansoprazole Related Compound B RS in metha¬ 
nol. Transfer 1 ml of this sofution into a 100-mL volu- 
metric fiask, and drlute with Difuent to volume, 

Sample solution: 2,5 mg/mL of Lansoprazole in meth- 
anol. Transfer 1 mL of this solution into a 10-mL volu- 
metric fiask, and drlute with Dtluent to volume. 

Blank: Methanol and Difuent (1:9) 

Chromatographic system 
(See Chromatography (621), System Suitability .) 


Modę: LC 

Detector: UV 285 nm 

Column: 4.6-mm x 15*cm; 5-pm packing LI 

Flow ratę: 0.8 mL/min 

Injection size: 40 pL 

System suitability 
Sample: System suitability solution 
Suitability requirements 

Resolution: NLT 6 between lansoprazole and lan¬ 
soprazole related compound A 
Relative standard deviation: NMT 3% 

Analysis 

Sam pies: Standard solution, Sample solution , and 
Blank 

tdentify the lansoprazole peak and the peaks due to 
the impurities Irsted rn labie 2. Measure the areas 
for the major peaks, exdudrng peaks obtained from 
the Blank . 

Caieulate the percentage of lansoprazole related com¬ 
pound B in the portion of Lansoprazole taken: 

Result = (ruto) x (Ci/Cu) x 100 

fu - peak response for lansoprazole related 
compound B from the Sample solution 
= peak response for lansoprazole related 
compound B from the Standard solution 

Cs - concentration of USP Lansoprazole Related 
Compound B RS in the Standard solution 
(fig/mL) 

Cu - concentration of Lansoprazole In the Sample 
solution (pg/mL) 

Caieulate the percentage of lansoprazole N-oxtde, 
lansoprazole suifone, and any other individual 
impurity in the portion of Lansoprazole taken: 

Resuit = (ruto) x (G/G) x (1/F) x 100 

fy = peak response for eaeh impurity from the 
Sample solution 

r s = peak response for lansoprazole from the 
Standard solution 

C 3 - concentration of USP Lansoprazole RS in the 
Standard sofution (pg/mL) 

Cu = concentration of Lansoprazole in the Sample 
sofution (pg/mL) 

F = relative response factor for each impurity (see 
Table 2) 

Acceptance criteria 

lndividual impurities: See Table 2. Disregard any 
peak below 0.05%. 


Table 2 


Name 

Helative 

Retentlon 

Time 

Re)ative 

Response 

Factor 

Acceptance 
Criteria, 
NMT f%) 

Lansoprazole 

N-qx\ćib* 

0.8 

1.3 

0.1 

Lansoprazde 

1.0 

__ 

_ 

Lansoprazole related 
compound A (fan- 
soprazole sulfonem 

1.1 

0.82 

0 A 

Lansoprazole related 
compound B (lan- 
soorazole suJfideV 

T2 

— 

0,1 


‘'[tCiW-Beozifriida^oSe-Z-yOsijtfinylJmethylj-S^rrtethyM-CZ^^- 
triffuoroethoxy)-pyridfne 1 -oxide. 

■» 2-[[p- Methy L4-(2, 2, 2-trif luoroethoay )-2-py ridyl ] meEhyI ] sulfonyIJ 
benzimidazole. 

c 2-[[[ 3-Me t hyl -4 -(2,2,2-trifluoroethoxy py rid in-2-y tf methyt] sul I any1]~ 1H- 
benzimidazofe. 
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Table 2 (Continued) 


Name 

Relative 

Retention 

Time 

Rel^tive 
Response 
Factor 

Acceptance 

Criteria, 

NMT 

Other individual 
imDuntv 

— 

1*00 

0.1 

Total imDuritie^ 

— 

,— 

0.6 


* [[(1 H -Benz imidazoIe-2-yl)suifinyl] methyl]-3-methyI-4-(2,2,2- 
trif [u oro eth oxy }- py ridi n e 1 -ox ide 

b 2- [ [ [ 3- M e th-yl -4-(2, 2 r 2 - trif I uo roeth oxy)-2- pyridy 1] rnethyl] su I Fony I ] 
benzimidazole. 

c 2-[[[ 3-MeL hyJ -4 - (2,2, 2 -1 rif I uo roeth oxy )-py r i d in-2 -y I ] m ethy l]su Ifany I]-1 H- 
benzimidazole. 

SFECIFIC TESTS 

* Water Determination, Method la ( 921 ) 

Sample: 1*0 g 

[Notę —Use 50 mL of a dehydrated mixture of pyndine 
and ethylene gfycol (9:1 to 8:2) as the sofvent.J 
Acceptance criteria: NMT 0.1% 

ADDDTIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 

contaśners. Storę at room temperaturę, and protect from 
excesslve heat 

* USP reference standards (11) 

USP Lansoprazole RS 

USP Lansoprazole Refated Compound A RS 
2-[[[3-Methy!-4-(2,2,2-trifluoroethoxy)“ 
2 -pyr[dyl]methyl] 5 ulfonyl]benzimidazo!e. 

Ct6H]4F 3 N 3 0 3 S 385.36 

USP Lansoprazole Refated Compound B RS 
2-[[[3“Methyf-4-(2,2,2-tnfluoroethoxy)-pyridin-2-yl] 
m ethy I]su1fa nyl]-1 H-benzimidazole. 

CiJH l4 F 3 N 3 OS 353*36 


Lansoprazole Delayed-Release Capsules 

» Lansoprazole Delayed-Release Capsules contain 
not less than 90.0 percent and not morę than 
11 0*0 percent of the labeled amount of lan¬ 
soprazole (C 16 H 14 hN 3 0 2 S). 

Packaging and storage—Preserve in tight eontainers, and 
storę at confcrolled room temperaturę. 

USP Reference standards (11)—■ 

USP Lansoprazole RS 

CuHuhN}0 2 5 369.36 
USP Lansoprazole Related Compound A RS 

2-[[[3-Methyl-4-(2,2,2-tnfluorGethoxy)-2-pyndyl]methy!- 

]sulfonyl]benzimidazofe. 

Ci 6 H]4F 3 N 3 0 3 S 385.36 

IdentSficatDon— 

Ar Ultraviolet Absorption (197U)— 

Medium; methanol* 

Procedurę —Powder a portion of Capsule contents equiva- 
lent to 5 mg of lansoprazole. Add 5 mL of methanol, snake 
well, and centrifuge. To OT mL of the supernatant, add 
10 mL of methanol. 

B: The retention ttme of the major peak in the chromato- 
gram of the Assay preparation corresponds to that In the 
chromatogram of the Standard preparation , as obtained in 
the Assay , 

Dassolution (711)—Proceed as dlrecLed for Procedurę for 
Method A under Apparatus 1 and Apparatus 2, Delayed-Re- 
lease Dosage Forms . 


AGD STAGE— 

Add stage medium: 0.1 N hydrochloric add; 500 ml. 

Apparatus 2: 75 rpm, 

Time: 60 minutes. 

Procedurę— Withdraw a 25-mL aliquot and then proceed 
im media tely as directed for Test solution in the Buffer stage, 
!eaving the remaining 475 mL In the vessel for use in the 
Buffer stage. Using a Tiltered portion of the afiquot, deter- 
minę the amount of CiaHnF* N^CbS dissolved by employing 
UV absorption at the wavetength of maximum absorbance 
at about 306 nm, using Acid stage medium as the blank. 
Concomitantly determine the absorbance of the Add stage 
test solution in comparison with a Standard solution of USP 
Lansoprazole RS having a known concentration eauivalent 
to about 8% of the labeled amount of lansoprazole dis- 
solved per 500 mL of Add stage medium. [NOTĘ—A volume 
of methanol not to exceed 0,5% of the total volume of the 
Standard solution may be used to dissolve USP Lansoprazole 
RS prior to dilution with Add stage medium,] 

Tolerances —Not morę than 10% of the labeled amount 
of Ci 6 HnF 3 N 3 02 S is dissolved in 60 minutes. 

BUFFER STAGE— 

Buffer concentrate —Transfer 65*4 g of monobasic sodium 
phosphate, 28.2 g of sodium hydroxide, and 12 g of sod tum 
dodetyl sulfate to a suitable Container, and add enough 
water to dissolve* DMute with water to 4 L, and mix welL 

Blank solution —Prepare a mixture of Acid stage medium 
and Buffer concentrate (19:1 7). Adjust, if necessary, with ei- 
ther phosphoric acid or sodium hydroxide to a pH of 6.8. 

Test solution —Add 425 ml of Buffer concentrate to the re¬ 
maining 475 mL of solution in each vessel from the Acid 
stage. Adjust, if necessary, with either phosphoric acid or 
sodium hydroxide to a pH of 6.8. 

Apparatus 2: 75 rpm. 

Time: 60 minutes. 

Procedurę— Determine the amount of Ci6HhF 3 N 3 02S dis- 
solved in filtered portions of the Test solution, using the dif- 
ference between the absorbanees at the wavelengths of 
about 286 nm and 650 nm, with Blank solution as the 
blank* Concomitantly determine the absorbanees of the Test 
solution in comparison with a Standard solution of USP Lan¬ 
soprazole RS having a known concentration equivalent to 
about 70% of the iabeied amount of lansoprazole dissolved 
in 900 mL of Blank solution, [notę— An amount of methanol 
not to exceed 2% of the total volume of the Standard solu¬ 
tion may be used to disso!ve USP Lansoprazole RS prior to 
dilution with Blank solution *] 

Tolerances —Not less than 80% (Q) of the labeled amount 
of CTńMuFsKhOzS is dissoived in 60 minutes. 

UnifoririKty of dosage units (905): meet the reguire- 
ments. 

PROCEDURĘ FOR CONTENT UNIFORM ITY— 

Test solution —Transfer the contents of 1 Capsule to a 
100-mL volumetric fiask, add 30 mL of 0.1 M sodium hy- 
droxide, and sonicate to disintegrate. Add 65 mL of acetanh 
triie, coal, and dilute with acetonitrile to volume. Centrifuge 
a portion of the suspension and pass through a membranę 
fjlter having a 0.5-f.mn or finer porosity. Quantitatively dilute 
a volume of the flltrate with a mixture of acetonitrile and 
0.1 M sodium hydrozide (7:3) to obtaln a solution contain- 
Ing about 0.012 mg of lansoprazole per mL. 

Procedurę— Concomitantly determine the absorbanees of 
the Test solution and a solution of USP Lansoprazole RS in 
the same medium and havlng a known concentration of 
about 0*012 mg of lansoprazole per mL, in 1-cm cells, at 
the wavdength of maximum absorbance at about 294 nm, 
with a suitable spectrophotometer, using a mlxture of ace- 
tonitrlle and 0.1 M sodium hydroxide (7:3) as the blank. 
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Calcu late the auantity, in mg, of CisHmFiNsOzS in the Cap* 
sule taken by the formula: 

(LC/D)(AufA s ) 

in which L is the labeled quantity of lansoprazole in the 
Capsule; C is the concentration, in mg per mL, of USP Lan- 
soprazole RS in the Standard solution; D is the concentra¬ 
tion, in mg per ml, of lansoprazole in the Test solution , 
based on the labeled quantity of lansoprazole per Capsule 
and the extent of dflutton; and A u and A$ are the ab- 
sorbances of the Test solution and the Standard solution, re- 
spectively. 

Loss on drying (731)—Dry about 1 g of the Capsule eon- 
tents in vacuum over phosphorus pentoxide at a pressure 
not exceeding 5 mm of mercury at 60° for 5 hours: it loses 
not morę than 5.0% of its weight. 

Assay— 

Diluent, Mobile phase, and Resolution solution —Prepare as 
directed in the Assay under Lansoprazole. 

internal standard solution —Dissolve an accurately 
weighed ąuantfty of 4 / -ethoxyacetophenone in acetonitrile 
to obtain a solution having a known concentration of about 
7.5 mg per mL 

Standard prepamtion —Dissolve an accurately weighed 
ouantlty of USP Lansoprazole RS in a mixture of 0.1 M so- 
dfum hydroxide and acetonitrile (3:2) to obtain a solution 
having a known concentration of 3.0 mg per mL Transfer 
25.0 mL of this solution and 5.0 ml of Internal standard so¬ 
lution to a 50-mL volumetric fiask, dilute with Diluent to vol- 
ume, and mix, Quantitatively dilute with Diluent to obtain a 
solution having a known concentration of about 0.1 mg of 
USP Lansoprazole RS per mL 

Assay preparation —Transfer the eontents of not fewer 
than 10 Capsules, equivalent to about 300 mg of lan¬ 
soprazole, to a 300-mL conical fiask containing 60.0 mL of 
0.1 M sodium hydroxide, and sonicate unttl completely dis- 
integrated. Add 20.0 mL of acetonitrile and 20.0 mL of inter¬ 
nal standard solutioii shake well, and centrifuge a portier of 
the suspension. Quantitatlvely dilute a volume of the super- 
natant with Diluent to obtain a solution containing about 
0.1 mg of lansoprazole per mL, and pass through a mem¬ 
branę filter having a O.S^im or fi ner porosity. 

Chromatographic system (see Chromatography (62 ]))—The 
iiquid chromatograph is eciuipped with a 285-nm detector 
and a 4.6-mm x 25-cm column that contains 5-pm packing 
LI. The flow ratę is about 1 mL per minutę. Chromatograph 
the Resolution soluthn, and record the peak responses as 
directed for Procedurę: the resolution, /?, between the two 
major peaks is not less than 5. Chromatograph the Standard 
preparation, and record the peak responses as directed for 
Procedurę: the relative standard deyiation for repiicate injec- 
tions is not morę than 2.0%. 

Procedurę —Separately inject equal volumes (about 10 jlłL) 
of the Standard preparation and tne Assay prepamtion inte 
the chromatograph, record the chromatograms, and meas- 
ure the peak responses. Calculate the quantity, in mg, of 
lansoprazole (C 16 HmF 3 Nj0 2 S) in each Capsule taken by the 
formula: 

(LC/D)(Ru / R$) 

in which £ is the labeled guantity, in mg, of lansoprazole in 
each Capsule taken; C is tne concentration, in mg per mL 
of USP Lansoprazole RS in the Standard preparation; O is the 
concentration, in mg per mL, of lansoprazole in the Assay 
preparation , based on the labeled guantity of lansoprazole in 
the Capsules taken and the extent of dilution; and R u and 
are the peak response ratios obtained from the Assay prepa¬ 
ration and the Standard preparation , respectively. 


Lansoprazole Compounded Orał 

Suspension' 

DEFINITION 

Lansoprazole Compounded Oraf Suspension contains NLT 
90.0% and NMT 110.0% of the labeled amount of lan¬ 
soprazole (CtćHnFjNsOiS). prepare Lansoprazole Com¬ 
pounded Orał Suspension 3 mg/mL as follows (see Phar* 
maceuticai Compounding—Nonsterile Preparations (795». 


Lansoprazole delayed-release capsule(s)* 
equivalent to 

300 ma 

Vehide: A mifcture of Ora-Btend u and Sodium 
Bicarbonate Injection (8.4%) (1:1), a suffi¬ 
cient Guantity to make 

100 mL 


a Lansopntfoie 30-irig delayed-reEease capsules. Dr. Reddy's Laboratory 
Limited, Bridge water, H). 

11 Perrigo Pharmaceutlcals, A l lega n, Ml. 


Empty the required number of delayed-release capsules, and 
pour the eontents into a mortar or other suitable Con¬ 
tainer. If necessary, crush the eontents into a fine powder 
by using a pestle or other mechanical means. Wet the 
powder with a smali amount of Vehide, and triturate to 
make a smooth pastę. Add Vehicle to make the mortar 
eontents pourable. Transfer the eontents stepwise and 
uantitatively to a calibrated Container using the remain- 
er of Vehicfe . Add sufficient Vehide to bring to finał voL 
ume. Shake to mix well. 

Alternatively, a compounded 8.4% sodium bicarbonate solu¬ 
tion may be used instead of Sodium Bicarbonate injection 
(8.4%). Prepare an 8.4% sodium bicarbonate solution by 
dfssoMng 8.4 g of Sodium Bicarbonate in sufficient Pud- 
fied Water to make 100 mL 

ASSAY 

* Procedurę 

Solution A: 10 mM sodium phosphate adjusted with 
sodium hydroxide to a pH of 7.5. Pass through a nylon 
filter of 0.45-pm porę size, and degas. 

Solution B: Acetonitrile and water (50:50) 

Solution C: Water adjusted with 1 M sodium hydroxide 
to a pH of 6.5 

Mobile phase: Acetonitrile and Solution A (45:55) 
Standard stoek solution: 3 mg/mL of USP Lansoprazole 
RS in Solution B. M3x well, and sonicate for 3 min. Storę 
at 

Standard solution: Transfer 2.0 mL of the Standard 
stock solution to a 500-mL volumetnc fiask, and dilute 
with Solution C to volume. Centrifuge an aliquot of the 
solution for 5 min at 14,000 rpm, and use tne superna- 
tant. Protect from light, and storę at 2°-8°, 

Sam ple solution: Shake each bottle of Orał Suspension 
thoroughly. Transfer 2.0 mL of Orał Suspension to a 
500-mL volumetric fiask, and dilute with Solution C to 
volume. Centrifuge an a!iquot of the solution for 5 min 
at 14,000 rpm, and use the supernatant. Protect from 
light, and storę at 2°-8 0 . 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 285 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Temperatures 
Column: 35° 

Autosampler: 5° 

Flow ratę: 1.0 mL/min 
Injection vo!ume: 20 pL 
System suitability 
Sample: Standard solution 

[NoiE—The retentlon time for lansoprazole is about 5.2 
min.] 
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Suitability reguiremerrts 
Taiting factor: NMT 2.0 

Relative standard deviation: NMT 2.0% for replicate 
mjectlons 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labefed amount of lan¬ 
soprazole (C 16 H 14 F 3 N 3 O 2 S) tn the portion of Ora] Sus- 
pension taken: 

Result - (ru/r^) x (Cs/Cu) x 100 

ru - peak response of lansoprazole from the Sample 
solution 

r s = peak response of lansoprazole from the 
Standard solution 

Cs - concentration of lansoprazole in the Standard 
solution (mg/ml_) 

Cu = nominał concentration of lansoprazole in the 
Sample solution (mg/ml) 

Aceeptance criteria: 90.0%-i 10.0% 

SPEC1HC TE5TS 

O PH {791): 8.0-8.5 

AODITIONAL REQURREIV1ENT5 

* PACKAGING AMD Storage: Package in tight, light-reslstant 

containers. Storę at 2 cl -8° or at controlled room 
temperaturę. 

® Labeling; Label Orał Suspenslon to Indicate that it is to 
be well shaken before use, and to State the Beyond-Use 
Datę . 

* Beyond-Use Datę: NMT 90 days after the datę on which 

it was compounded, when stored at 2 °- 8 a or at con¬ 
trolled room temperaturę 

* USP Reference Standard* (11) 

USP Lansoprazole RS 


Latanoprost 



C 26 H 40 O 5 432.59 

5-Heptenoic add, 7-[3,5-dihydroxy-2-(3-hydroxy- 
5-phenylpentyl)cydopenty]]-l-methylethy[ ester, [1 R- 

[la(Z) t 2$(R*) t la t 5a)U 

Isopropyl (Z)-7-[(1 R,2^3^5S)-3 / 5-dihydroxy-2-[(3fi)-3-hy- 
droxy-5-phenylpentyi]cyclopentyl]-5“heptenoate 
[1 30209-82-4]. 

DEFINmON 

Latanoprost contains NLT 94.0% and NMT 102.0% of lata¬ 
noprost (C 2 ćhbo 0 5 X calculated on the anhydrous and sob 
vent-free basis. 

[Caution —Wear protective glasses and gloves while han- 
dlFng the materiał. Avoid contact during pregnaney or 
while nursing.] 

IDENTIFICATION 

® A. INFRARED ABSORPTION (197F) 

® R. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 


ASSAY 
a Procedurę 

Mobile phase; Chromatographic hexane and dehy¬ 
drated alcohol (94:6) 

System suitability solution: Transfer 2.0 mg/mL of USP 
Latanoprost R5 and 20 pg/mL of USP Latanoprost Re- 
lated Compound A RS into a suttable yolumetric fiask, 
dissolve in dehydrated alcohol equivalent to 20 % of the 
finał yolume, and dilute with chromatographic hexane 
to yolume. 

Standard solution: Transfer 2.0 mg/mL of USP Lata¬ 
noprost RS into a sultable yolumetric fiask, disso!ve in 
dehydrated alcohol equlvalent to 20 % of the finał yol¬ 
ume, and dilute with chromatographic hexane to 
yolume. 

Sample solution: Transfer 2.0 mq/mL of Latanoprost 
into a suitable volumetnc fiask, dissolve in dehydrated 
alcohol equivalent to 20 % of the finał yolume, and di¬ 
lute with chromatographic hexane to yolume. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.0-mm x 25-cm; 5-pm packing L3 

Column temperaturę: 30° 

How ratę: 1 mL/min 
Injection voiume: 10 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for latanoprost and 
latanoprost related compound A are 1.0 and 1.1, 
respectivel y.] 

Suitability requirements 

Resolution: NLT 2.0 between latanoprost and lata¬ 
noprost related compound A, System suitability 
solution 

Refative standard deviation: NMT TG%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of latanoprost (C 26 H 40 O 5 ) In 
the portion of Latanoprost taken: 

Result - (ru/r$) x (Q/Cu) x 100 

r u - peak area from the Sample solution 

r$ - peak area from the Standard solution 

Q - concentration of USP Latanoprost RS in the 
Standard solution (mg/mL) 

Cu = concentration of Latanoprost in the Sample 
sofution (mg/mL) 

Aceeptance criteria: 94.0%-l 02.0% on the anhydrous 
and so!vent-free basis 

1MPUR9TIES 

e RE51DUE OM IGNITION (281): NMT 0.50% 

« Organic Smpurities 

Mobile phase. System suitability solution, Sample so¬ 
lution, and Chromatographic system: Proceed as di- 
rected in the Assay. 

Standard solution: 0.04 mg/mL of USP Latanoprost RS 
in a mixture of chromatographic hexane and dehy¬ 
drated alcohol (80:20) prepared as follows. Transfer USP 
Latanoprost RS into a suttable yolumetric fiask, dissolve 
in dehydrated alcohol equlvalent to 20 % of the finał 
yolume, and dilute with chromatographic hexane to 
yolume. 

System suitability 

Samples: System suitability sofution and Standard 
solution 

Suitability requirements 

Resolution: NLT 2.0 between latanoprost and lata¬ 
noprost related compound A, System suitability 
solution 
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Reiative standard deviation: NMT 5.0%, Standard 
sofution 
Analysis 

Sam pies: Standard sofution and 5 ample sofution 
Calcu la te the percentage of each impurity rn the por- 
tion of Latanoprost talcen: 

Resuit = (rufn) x (CYC,) x (1/ł) x 100 

ru = peak area of each impurity from the Sample 
sofution 

r$ = peak area of latanoprost from the Standard 
sofution 

Q - concentration of USP Latanoprost RS in the 
Standard sofution (mg/mL) 

Cu = concentration of Latanoprost in the Sample 
sofution (mg/mL) 

F - relative response factor for each iiidfotdual 
impurity (see Tobie 1) 

Acceptance criteria: See Tabfe 1. Disregard any impu- 
rity peak less than 0.05%. 


Table 1 


Name 

Relative 

Retentton 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%1 

Isopropyl di pheny Iphos- 
Dharvtoentanorite< 

0,79 

2A 

0.1 

Latanoprost related 
comoound 8 b 

0.89 

1.0 

.0,5. 

Latanoprost 

1.00 



Latanoprost related 
compound A * 

1.10 

1.0 

3.5 

Any unspedfSed 
impurity 

— 

JO 

0,1 

To tal impLinties* 1 

— 


0.5 


Kop ropy] 5-Cdiphenylphosphoryl3pentanoP te. 

“ isopropyl [Z) 7 [<1 

pheny Ipenty IJcycfo pe n ty l] -5 -hepte noa te. 

* Kopro pyl (^?.pfi # 2ą3R5^3 f 5^mydn*xy-24(3^3-hydro)<y^- 
phenyIpentyljcyclopemyll-5 - hep te noate. 

« latanoprost related compound A and latanoprost related compound B 
are exduded. 

® Limit of Latanoprost Related Compound E 

Solution A: Acetonitrile, phosphoric acid, and water 
(300:1:700) 

Solution B: Acetonitrile, phosphoric acid, and water 
(800:1:200) 

Mobile phase: See Tabfe 2. 


Table 2 


Time 

(mini 

Solution A 

(W 

Solution B 
(%) 

0 

100 

0 

9 

100 

0 

10 

0 

100 

15 

0 

100 

16 

100 

0 

21 

100 

0 


Diluent: Acetonitrile and water (30:70) 

Standard solution: 1.0 pg/mL of USP Latanoprost Re- 
fated Compound E RS in Diluent 
Sample solution: 1,0 mg/mL of Latanoprost in Diluent 
Chromatographlc system 
(See Chromotograpny {621), Systern Suitability .) 


Modę: LC 

Detector: UV 200 nm 

Column: 4.0-mm x 15-cm; 5-pm packing LI 

Column temperaturo: 60° 

Flow ratę: 1,0 mL/min 
Injection volume: 50 jil 
System suitability 
Sample: Standard solution 
Suitabifity requirements 
Relative standard deviation: NMT 5.0% 

Analysis 

Sam pies: Stondard sofution and Sample solution 
Calculate the percentage of latanoprost related com¬ 
pound E in tne portion of Latanoprost taken: 

Resuft = (r^/rs) x (Ci/Cu) x 100 

fu - peak area of latanoprost related compound E 
from the Sample sofution 

r$ ~ peak area of latanoprost related compound E 
from the Standom sofution 
C s = concentration of USP Latanoprost Related 
Compound E RS in the Standard solution 
(mg/mL) 

Cu = concentration of Latanoprost in the Sample 
solution (mg/mL) 

Acceptance criteria: NMT 0.2% 

SPECIFIC TEST5 

■ Orne al Rotation, Specific Rotation (781S) 

Sample solution: 10 mg/mL of Latanoprost in 
acetonitrile 

Acceptance criteria: +31° to+38* 

* Water Determination, Method fc( 921) 

Sample solution: 100 mg/mL of Latanoprost in ethyl 
acetate, [Notę— Aiternatiyely, Water Determination 
(921), Method ia may be usedj 
Acceptance criteria: NMT 2.0% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in welJ-closed, light- 
resistant containers, and storę in a refrigerator or a 
freezer 

* USP reference standards (11) 

USP Latanoprost RS 

USP Latanoprost Related Compound A RS 
Isopropyl (£)-7-{(l/?,2R,3R l 55)-3 / 5-dihydroxy-2-[(3/?)- 
3-hydroxy-5-phenylpentyl]cydopentyi}-5-heptenoate, 
C^rtoOs 432.59 

USP Latanoprost ReJated Compound E RS 
(2)- 7~{( 1 R f 2R, 3R,5 5)- 3,5 -Dihydroxy-2-[(3 fl)- 3-hydroxy- 
5-pheny Ipenty l]cyclopen tyl) -5-heptenoic acid. 

C n Hu O* 390.51 


Leflunomide 



F F 


C 12 H 9 F 3 N 2 O 2 270.21 

4-lsoxazolecarboxamEde, 5-methyl-N-[4-(trifluoromethyl)- 
phenyl]-; 

a,a,^Tnfluoro-5-methyM-isoxazolecarboxy-p-toluidide 
[75706-1 2-6]. 


DEFINITION 

Leflunomide contains NLT 98,0% and NMT 102.0% of 
calculated on the dried basis. 
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IDENTIFICATION 

* A- INFRARED ABSORPTION (197K) 

Sampie: Dry the substance for 10 min at 130°, 

* B. The retention time of the major peak of the Sampie 

solution corresponds Lo that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrile, triethylamine, and water 
(70:1:1 30), Adjust with phosphonc acid to a pH of 4* 
Standard solution: 0.5 mg/ml of USP Leflunomide RS 
tn acetonitrile and Mobile phase (1:9). [Notę—F irst dis* 
solve in acetonitrile. Protect Solutions from lighL] 
System suitabiiity solution: 0.5 mq/mL of USP Leflu- 
nomide RS, 0.15 mg/ml of USP Leflunomide Related 
Compound B RS, and 0.05 mg/mL of USP Leflunomide 
Related Compound C RS tn Mobile phase. [Notę—D is* 
solve the Reference Standard* in acetonitrile, and dilute 
with Mobile phaseĄ 

Sampie solution: 0,5 mg/mL of Leflunomide in acetoni- 
Iriie and Mobile phase (1:9). [Notę—F irst disso!ve tn ace¬ 
tonitrile, Protect Solutions from light.] 

Chromatographic system 
($ee Chromatogropny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 210 nm 
Column: 4-mm x 12.5-cm; packing LI 
Flow ratę: 1 mL/min 
Injection size: 20 pL 
System suitabiiity 
Sampie: System suitabiiity solution 
[NOTĘ—The relative retention times for leflunomide re- 
lated compound B and leflunomide related compound 
C are 0.2 and 0.9, respectlvely,] 

Suitabiiity reguirements 

Resolution: NLT 1.0 between the leflunomide and 
leflunomide related compound C peaks 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of GiHęFiNiOa in the portion 
of Leflunomide taken: 

Result = (ry/r*) x (G/Cu) x 100 

ru - peak response from the Sampie solution 

r s - peak response from the Standard solution 

G - concentration of USP Leflunomide RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of Leflunomide in the 
Sampie solution (mg/ml) 

Acceptance arteria: 98.096-102.0% on the dried basis 

IMPURITIES 
Inorgantc Empurities 

* REStDUE ON Icnition (281): NMT 0.1% 

Delete the following: 

# * Heaw Metals, Method II (231): NMT 20 ppm* (omcJai i. 

Jflrv20fa) 

Organie Empurities 

» Procedurę i: Limit of Leflunomide Related Compound A 

Mobile phase. System suitabiiity solution, and Chro- 
matographic system: Proceed as directed in the 
Assay, 

Standard stock solution: 0.125 mg/mL of USP Leflu¬ 
nomide Related Compound A RS, in acetonitrile and 
Mobile phase (1:19) 

Standard solution: 0.5ug/mL of USP Leflunomide Re¬ 
lated Compound A RS, from the Standard stock solution 
in Mobile phase 

Sampie solution: 2.5 mg/ml of Leflunomide, in aceto¬ 
nitrile and Mobile phase (1:9) 


Injection size: 20 pL 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of leflunomide related com¬ 
pound A in tne portion of Leflunomide taken: 

Result = (ru/r$) x (G/Cu) x 100 

ru = peak area of leflunomide related compound 
A from the Sampie solution 
r s - peak area of leflunomide related compound 
A from the Standard solution 
G - concentration of USP Leflunomide Related 
Compound A RS in the Standard solution 
(mg/ml) 

Cu = concentration of Leflunomide in the Sampie 
solution (mg/mL) 

Acceptance criteria: NMT 0.02 % 

* Procedurę 2 

Mobile phase, Sampie solution. System suitabiiity so¬ 
lution, and Chromatographic system: Proceed as di¬ 
rected in the Assay. 

Standard solution: 0.5 pg/mL of USP Leflunomide RS, 
from the Standard solution in Mobile phase 
Sensitivity solution: 0.25 pg/mL of Leflunomide, from 
the Standard solution in Mobile phase 
System suitabiiity 

Samples: System suitabiiity solution and SensitMty 
solution 

Resolution: NLT 1.0 between leflunomide and leflu- 
nomide related compound C 
Signal-to-noise ratio: NLT 10, SensitMty solution 
Analysis 

Samples: Standard solution and Sampie solution 
[Notę—D isregard any peak with an area less than the 
leflunomide peak from the Sensitivity solution. Con- 
tinue the elution for two times the retention time of 
the leflunomide peak.] 

Calculate the percentage of each related compound 
and any unknown impurity (see Impurity Table 1) tn 
the portion of Leflunomide taken: 

Result = (ru/rs) x (Cs/Cu) x 100 

r y = peak area for each impurity from the Sampie 
solution 

rs = peak area of leflunomide from the Standard 
solution 

Cs = concentration of U5P Leflunomide RS in the 
Standard solution (rng/mL) 

C y - concentration of Leflunomide in the Sampie 
solution (mg/mL) 


Impurity Table 1 


Name 

Relative 

Retention 

Time 

Relatłve 

Response 

Factor 

Acceptance 
Criteria, 
NNIT f%ł 

5-Methyli50xazote- 
carboxvtic add 

0.05 

1.0 

0.1 

Leflunomide related 
compound B 

0.22 

1.0 

03 

N*( 2 'Tri f J u oro me thy L 
phenyl}-5- 
methylisQxazole-4- 
Carboxamide 

0.29 

1.0 

0,1 

2-Cyano-acetit acid- 
(4'-trifluoromethyl)- 
anilide 

036 

1.0 

0,1 

Leflunomide related 
compound C 

0.94 

1.0 

OJ 

Any other individual 
Impurity 

— 

— 

OJ 
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Impurity Tabłe 1 (Contmued) 


Name 

Relatiire 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Total impurities, 
exduding 

leflunomide related 
compound B and 
leflunomide related 
compound C 

— 

— 

0,2 

Total impurities 

— 

— 

0.4 


SPEOFIC TESTS 

* &V1elting Rance oh Temperaturę (741): 164°^] 68° 

® Hoss ON Oryinc (731): Dry a sample in a vacuum over 
diphosphorus pentoxide at 60° for 4 h: it loses NMT 
0.5% of its weight. 

ADDITIONAL REQUIR£1VI£NTS 

s Packaging and Storage: Preserve in a well-closed eon- 
talner. Storę at a temperaturę not exceeding 30°. 

* USP reference Standarps (11) 

USP Leflunomide RS 

USP Leflunomide Retated Compound A RS 
USP Leflunomide Related Compound B RS 
USP Leflunomide Related Compound C RS 


Leflunomide TaSblets 


DEFIN1TION 

Leflunomide Tablets contain N]_T 90,0% and NMT 110.0% 
of the labeled amount of leflunomide (C 12 H 9 F 3 N 2 O 2 ). 

IDENTIFICATION 

A, Ultraviolet Absorption (197U) 

Wavelength rangę: 220-360 nm 
Sample solution: 0,01 mg/mL in methanol 
* B, The retention time of the major peak of the Sample 
solution corresponds to Lhat of tne Standard solution, as 
obtained in the Assoy. 

ASSAV 
e Procedurę 

MobHe phase: AcetonitriJe, triethyiamine, and water 
(70:1:1 30), Adjust with phosphoric add to a pH of 4.0. 
System suitability solution A: lOpg/ml of USP Leflu¬ 
nomide Related Compound A RS, 1 mg/mL of USP 
Leflunomide Related Compound B RS, and lOOpg/mL 
of USP Leflunomide Related Compound C RS in a mini¬ 
mum amount of acetonitrife, and diluted with Mobile 
phase 

System suitability solution B: Transfer 100.0 ma of 
USP Leflunomide RS to a 100-mL volumetric fiask. Dis- 
so!ve in 2 mL of aceton! trile, add 1 mL of System suita- 
bility solution A and 80 mL of Mobile phase , and shake 
by mechanical means for 10 min. Dilute with Mobile 
phase to volume. 

Standard solution: 1 mg/mL of USP Leflunomide RS in 
a minimum vo!ume of acetonitrife, and diluted with 
Mobile phase 

Sample solution: Transfer equivalent to 100 mg of 
leflunomide, from finely powdered Tablets (NLT 20), to 
a 100-mL volumetric fiask. Add 20 mL of acetonitrile, 
dilute with Mobile phase to volume, and shake by me¬ 
chanical means for 10 min. Pass through a membranę 
filter. 

Chromatographic system 

(See Chro m atog rap ny (621), Sys tem Suita bili ty .) 


Modę: LC 

Detector: UV 21 0 nm 
Cotumn: 4.0-mm x 12.5-cm; packing LI 
Flow ratę: 1 mL/min 
Injection size: IGjuL 
System suitability 

Samples: System suitability solution B and Standard 
solution 

[Notę—T he reiative retention tlmes for leflunomide re¬ 
lated compound B, leflunomide reiated compound A, 
leflunomide related compound C, and leflunomide are 
0.2, 0.4, 0.9, and L0, respectively,] 

Suitability reguirements 

Resolution: NLT 1.5 between leflunomide related 
compound C and leflunomide. System suitability solu¬ 
tion B 

Tailing factor: NMT 3.0 for leflunomide, Standard 
solutton 

Relatiye standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of leflu¬ 
nomide (C^HyFiNzOa) in the portion of Tablets taken: 

Result = (r u frs) x (Q/Q) x 100 

fu = peak response from the Sample solution 

fs = peak response from the Standard solution 

Q = concentration of USP Leflunomide RS in Lhe 
Standard solution (mg/mL) 

Cy - nominał concentration of leflunomide in the 
Sample solution (mg/mL) 

Acceptance criteria: 90,0%-110.0% 

PERFORMANCE TESTS 
® DISSOIUTION (711) 

Test 1 
Medium 

For Tablets fabeled to contain 10 or 20 mg: Water, 

1000 mL, deaerated 

For Tablets labeled to contain 100 mg: Water eon™ 
taining 0 . 6 % of polyoxyethyiene (23) iauryl ether; 
1000 mL, deaerated 
Apparatus 2: 100 rpm 
Time: 30 min 

Determine the amount of leflunomide (C 12 H 9 F 3 N 2 O 2 ) 
dissoived by using one of the following methods. 
Spectrometric method 
(See Ultraviolet-Visible Spectmscopy (857).) 

Modę: UV 

Analytical wavelength: 262 nm 
Standard solution: USP Leflunomide R5 in Medium. 
[Notę—A volume of methanol not exceeding 2% of 
the finał volume of the Standard solution may be used 
to dissolve leflunomide.] 

Sample solution: Pass a portion of the solution under 
test through a sultable filter of 0.45-pm porę size, 
Dilute with Medium to a concentration tnat is similar 
to that of the Standard solution , if necessary. 
Chromatographic method 
Mobile phase: Acetonitrife and water (1:1) 

Standard solution: Transfer 22 mg of USP Leflu¬ 
nomide RS to a 100-mL volumetric fiask. Add 40 mL 
of acetonitrile, and sonicate until dissolved. Add 
40 mL of water, and cool to room temperaturę. Dh 
lute with water to volume. Transfer 1 0.0 mL of this 
solution to a 100-mL volumetnc fiask, and dilute with 
water to volume« 

Sample solution: Use portions of the solution under 
test passed through a suitable filter of 0.45-pm porę 
size. 
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Chromatographic system 

(See Chromatograpny {621), System Suitability.) 

Modę: LC 

Detector: UV 260 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LI 
FIow ratę: 1.5 m L/min 
Injectlon size: 40 juL 
System suitability 
Sampie: Standard solution 
Suitability requirements 
Tailing factor: NMT 2,0 
Relative standard deviation: NMT 2*0% 

Analysis 

Samples: Standard solution and Sampie solution 
Caleulate the amount of leflunomide (C^HgFiNzOz) 
dissolved: 

Result = (ru/K) x (C s /L) x 7 x 1 00 

ru - peak response from the Sampie solution 

rs — peak response from the Standard solution 

Q - concentration of USP Leflunomide R5 in the 
Standard solution (mg/mL) 
i - label clatm (mg/Tablet) 

V - volume of Medium, 1000 ml 
Tolerances: NLT 80% (Q) of the labeled amount of 
leflunomide (C 12 H 9 F 3 N 2 O 2 ) is dissoNed* 

Test 2: If the product complles with this test, the label- 
ing indtcates that the product meets USP Dissolution 
Test 2 . 

Medium, Apparatus 2, Time, Spectrometric method, 
and Chromatographic method: Proteed as directed 

for Test T 

Tolerances: NLT 75% (Q) of the labefed amount of 
leflunomide (C 12 H 9 F 3 N 2 G 2 } is dissolved. 

Uniformity of Oosage Units (905): Meet the 
requlrements 

Procedurę for content uniformity 
Mobile phase, System suitability solution A, System 
suitability solution B, Standard solution, Chromato¬ 
graphic system, and Analysis: Proteed as directed in 
the Assay. 

Sampie solution: Transfer 1 Tablet to a suitable volu- 
metric fiask, and prepare a solution havtng a concen- 
tration of 1 mg/mL of leflunomide. Add Mobile phase 
50% by volume, and shake to disintegrate the Tablet. 
After the Tablet is completely disintegrated, add aceto¬ 
nitrile 20 % by volume, dl lute with Mobile phase to vol- 
ume, and shake aoain. Pass throuah a membranę 
filter. 


IMPURITIES 
« Procedurę 

Mobile phase. System suitability solution A, System 
suitability solution B, Standard solution, Sampie so¬ 
lution, and Chromatographic system: Proceed as di¬ 
rected in the Assoy* 

Analysis 

Samples: Standard solution and Sampie solution 
Caleulate the percentage of each individual impurity in 
the portion of Tablets taken: 

Result = ( ru/rr ) x 100 


fu - peak response of each individual impurity 
from tne Sampie solution 

r T = sum of aJI the peak responses of the related 
compounds and leflunomide from the 
Sampie solution 


Acceptance criteria 

Leflunomide related compound A: NMT 0,1% 
Leflunomide related compound B: NMT 3.5% 
Leflunomide related compound C: NMT 0.2% 
lndtvlduaf impurities: NMT 0,2% 

Total impurities: NMT 4.0% 

ADD9TIONAL REQUiREIVSENTS 

* Packaging and Sto ragę: Preserve In tight, light-resistant, 

and humidity-resistant contatners. 
a Labeling: When morę than one Dissolution test is glven, 
the labeling States the Dissolution test used only If Test 1 
is not used. 

* USP Reference Standards (11) 

USP Leflunomide RS 

USP Leflunomide Related Compound A RS 
USP Leflunomide Related Compound B RS 
USP Leflunomide Related Compound C RS 



C 17 H 11 N 5 285.30 

Benzonitrile, 4,4C(1 H-1,2,4-triazol-l -yimethyJene)bis-; 

4,4 / -(1 H-l ,2,4-TrlazoM -ylmethylene)dibenzonitnle 
[112809-51-5]. 

DEFINITBON 

Letrozole contains NLT 98.0% and NMT 102.0% of 
Ci ? HiiN 5 , calculated on the anhydrous basis. 

I1DENTBFICATJON 
O A. INFRARED ABSORPTION (197M) 

* B. The retendon time of the major peak of the Sampie 
solution corresponds to that of tne Standard solution , as 
obtalned in the Assay , 

A5SAY 
o Procedurę 

Solution A: Water 

Solution B: Acetonitrile 

Mobile phase: See the gradient table below. 


Time 

(min') 

Solution A 

(%) 

Solution B 

(%) 

0 

70 

30 

25 

30 

70 


Dlluent: Acetonitrile and water (3:7) 

Standard solution: 10 pg/mL of USP Letrozole RS in 
Dlluent. [NOTĘ—DissoMe USP Letrozole RS in acetonu 
tri!e, then dii u te with water*] 

Sampie solution: 10 pg/mL of Letrozole in Dlluent 
[Notę —Dissolve Letrozole In acetonitrile, then dilute 
with water.] 
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Chromatographic system 

(See Chromatograpny (621), Sysfem Suitability .) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.ó-mm x 12.5-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection size; 20 pL 
System suitability 
Sampie: Standard solution 
Suitability requirements 
Talfing factor: 0.8-1.5 
ReJative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sampie solution 
Cafcuiate the percentage of Ci/HnNs in the portion of 
Letrozole taken: 

Result - (ru/r0 x (Cs/Cu) X 1 00 

fu = peak response from the Sampie sotution 

r s = peak response from the Standard solu don 

Cs - concentration of USP Letrozole RS in the 
Standard sotution (mg/mL) 

Cu - nominał concentration of letrozoie in the 
Sampie sofutbn (mg/mL) 

Acceptance criteria: 98.0%-102 0% on the anhydrous 
basis 

IMPURITIES 

Bnorgaraic Impurities 

o Residue oh ICNiTioN (281): NMT 0.1% 

DeSete the fotlowing: 

* Heavy Metals, Method II (231): 10 ppm* * i-jąn- 2 o:ej 

Organie Impojritles 
0 Procedurę 

Solution A, Solution B, Mobile phase, Chromato- 
graphk system, and Drluent: Proceed as dtrected in 
the Assay. 

System suitability solution: 2 pg/mL of USP Letrozole 
Related Compound A RS and 10 pg/mL of USP Le¬ 
trozole RS in DHuent. [Notę—D issofve Letrozole and 
USP Letrozole Related Compound A RS in acetonitriie, 
then dii ute with water,] 

Standard solution: 1 pg/mL of USP Letrozole RS in DH¬ 
uent. [NOTĘ—Dissolve USP Letrozole RS in acetonitriie, 
then dilute with water.] 

Sampie solution: Transfer 25 mg of Letrozoie to a 
250-mL volumetric fiask. Dtssolye in 75 mL of acetonk 
tnie, and dl lute with water to volume. 

System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NIT 2.0 between letrozole related com¬ 
pound A and letrozole. System suitability solution 
Reiative standard deviation; NMT 10.0%, Standard 
solution 

Analysis 

Samples: Standard solution and Sampie sotution 
Ca kula te the percentage of each impurity In the por- 
fion of Letrozole taken: 

Result - (ry/rs) x (Cs/Cu) x 100 

ru = peak response of each indrviduaf impurity 
from the Sampie solution 

r s - peak response of letrozoie from the Standard 
solution 

C s = concentration of USP Letrozole RS in the 
Standard solution (mg/mL) 

Cu = concentration of Letrozole in the Sampie 
solution (mg/mL) 


Acceptance criteria 

lndividual impurities: See Impurity Table h 
Total unspecified impurities: NMT 03% 


Impurity Table 1 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Letrozoie related compound 

A fl 

0.67 

03 

Letrozole 

1.0 


4, 4\4 1 '-Methan etriy 1 - 
tribenzonitrEle 

2.4 

0.2 

Any unspecified impurity 

— 

0.1 


a 4,4-0 H-1,3,4-tri azol -1 -y I met hy len e)d i be nzon] tri Se, 


[NOTĘ—Disregard any impurity peaks less than 0.05%.] 

SPECIFIC TEST5 

o Water Determination, Method I (921): NMT 0.3% 

ADDOTIONAL REQUIREMENTS 

o PACKAGfNG and Storage: Preserve in tight containers at 
controlled room temperaturę, 

* USP Reference Standards (11) 

USP Letrozole RS 

USP Letrozole Related Compound A RS 
4,4'-(1 H-1 ,3,4-Triazol-1 -ylmethylenejdibenzonitrije. 
C 17 H 11 N 5 28531 


Letrozole Tablets 


DEFINITION 

Letrozole Tablets contain NLT 95.0% and NMT 105.0% of 
the labeied amount of letrozole (CizHnNs), 

IDENTIFICATION 

a A. Thin Layer Chromatographic Identification Test 
( 201 ) 

Sampie solution: Equivalent to 2 mg/mL of letrozole 
from powdered Tablets in methanoL [Notę —Shake 
thoroughly, sonicate for 10 min, and centrifuge.] 
Application volume: 5 jil 

Developing solvent system: Ethyf acetate and metha- 
nol (9:1) 

Acceptance criteria: Meet the reguirements 

* B. The retention time of the major peak of the Sampie 

sotution corresponds to that of the Standard solution, as 
obtained in the Assay . 

ASSAV 

* Procedurę 

Mobile phase: Acetonitriie and water (48:52) 

DNuent: Acetonitriie and water (30:70) 

Standard stock solution: 0.2 mg/mL of USP Letrozole 
RS in DHuent. [Notę —Disso3ve letrozole in acetonitriie, 
and then di lute with water.] 

Standard solution: 10 pg/mL of USP Letrozole RS in 
Mobile phase from the Standard stock solution 
Sampie stock solution: £quivalent to 50 mg of le¬ 
trozole from Tablets in a 250-mL volumetric fiask. Add 
20 mL of water and shake for 5 min to dissoke the 
Tablets. Add 75 mL of acetonitriie, shake for 30 min, 
and dilute with water to volume. Centrifuge a portion 
of the solution, 

Sampie solution: 1 0 jig/mL of letrozole in Mobile phase 
from the Sampie stock solution 
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Chromatographic system 

(See Chromatogrophy (621), System Suitability.) 

Modę; LC 

Detector: UV 230 nm 

Column: 4,ó-mm x 12.5-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 uL 
System suitability 
S ample: Standard soiution 
Suitability reguirements 
Tai ling ractor; 0.8-1.5 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
CalcuEate the percentage of the labeled amount of le¬ 
trozole (C^HiiNs) in the portion of Tablets taken; 

Result = (ruf ri) x (Cs/C L >) x 100 

ru = peak response from the Sample soiution 

r$ - peak response from the Standard soiution 

Cy = concentration of USP Letrozole RS En the 
Standard solution (jig/mL) 

Cu = nominał concentration of letrozole in the 
Sample soiution (jjg/mL) 

Acceptance criteria: 95,Q%-105.0% 

PERFORMANCE TESTS 
■ D3SS0ŁUT80N (711) 

Test 1 

Medium: 0.1 N hydrochloric add; 500 mL 
Apparatus 2: 1 00 rpm 
Time; 30 min 

Standard solution: Transfer USP Letrozole RS to a suit- 
able voiumetric fiask, dissolve in acetonitrile equivaient 
to 10% of the finał voiume, and di lute with Medium to 
vofume to obtain a solution of 0.05 mg/mL of le¬ 
trozole, Dllute this solution with Medium to obtain a 
solution of 0.005 mg/mL of letrozole. 

Sample solution: Centrifuge a portion of the solution 
under test at 4000 rpm for 5 min. 

Mobile phase and Chromatographic system: Proceed 
as directed in the Assay, except use an injection vol- 
ume of 200 pl. 

Analysis 

Sam pies: Standard saludon and Sample solution 
Calculate the percentage of the labeled amount of le¬ 
trozole (Ct 7 HiiN 5 ) dlssolved: 

Result = (ry/fs) x (Cd i) x V x 100 

r u = peak response from the Sample soiution 

r$ - peak response from the Standard solution 

Cs = concentration of USP Letrozole RS in the 
Standard solution (mg/mL) 

L = Jabel daim (mg/Tablet) 

V - volume of Medium, 500 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
letrozole (C^HuNs) is dissolved. 

Test 2 

Medium: OJ N hydrochloric add solution adjusted 
with 50% sodium hydroxide (NaOH) fo a pH of 1.2; 
900 mL, deaerated 
Apparatus 2; 75 rpm 
Time: 30 min 

Mobile phase: Acetonitrile and water (45:55) 

Standard stock solution; 0.3 mg/mL of USP Letrozole 
RS In Mobile phase 

Standard solution: 3.0 pg/ml of USP Letrozole RS In 
Medium from the Standom stock solution 
Sample solution: Pass a portion of the solution under 
test through a suitable filter of 35-pm porę size. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 


Modę: LC 

Detector: UV 230 nm 
Column: 4.6-mm x 15-tm; 5-p.m packing LI 
Flow ratę: 1 mL/min 
Injection volume: IOOjjI- 
System suitability 
Sample: Standard sol u t/on 
Suitability reguirements 
Tailing factor: NMT 2 
Relative standard devlation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample soiution 
Calculate the percentage of the labeled amount of le¬ 
trozole (CwH^Ns) dissolved: 

Result = (te/rs) x (C s /L) xVx 100 

ru - peak response from the Sample soiution 

fs = peak response from the Standard soiution 

Cs ~ concentration of USP Letrozole RS in the 
Standard solution (mg/mL) 

£ = label dalm (mg/Tablet) 

V - volume of Medium, 900 ml 

Tolerances: NLT 80% (Q) of the labeled amount of 
letrozole (C 17 H 11 N 5 ) Is dissolved. 

Test 3 

Medium: 0.1 N hydrochloric acid; 500 mL 
Apparatus 2: 75 rpm 
Time: 30 min 

Mobile phase: Acetonitrile and water (48:52) 
Standard stock solution: 0.25 mg/mL of USP Le¬ 
trozole RS in Mobile phase 

Standard solution: 0*005 mg/mL of USP Letrozole RS 
in Medium from the Standard stock solution 
Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size and 
discard the first few mL of the fil tratę. 
Chromatographic system 
(See Chromatograpny (621), System Suitability/) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LI 
Flow ratę: I mL/min 
Injection votume: 50 (.lL 
System suitability 
Sample; Standard solution 
Suitability reguirements 
Tailing factor: 0.8-1.5 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard soiution and Sampie solution 
Calculate the percentage of the labeled amount of le¬ 
trozole (C^HmNs) disso]ved: 

Result - (te/rj x (Cs/L) x V x 100 

fu - peak response from the Sample solution 

fs ~ peak response from the Standard soiution 

Cs - concentration of USP Letrozole RS in the 
Standard solution (mg/mL) 

£ - labę! claim (mg/Tablet) 

V — vo1ume of Medium, 500 mL 

Tolerances: NLT 80% (Q) of the labeled amount of 
letrozole (Ci/HnNJ is dEssolved. 
o UNiformity OF Dosage Units (905): Meet the 
requirements 

IMPLFRITIES 
• Orcanic Smpurities 

Solution A: Water 
Solution B: Acetonitrile 
Mobile phase: See Tobie h 
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Table 1 


Tome 

(min) 

Solution A 
(%) 

Solution B 

0 

70 

30 

25 

30 

70 


Diluent: Prepare as dlrected fn the Assoy. 

System suitability solution: 10 pg/mL of USP Letrozole 
RS and 2 }ig/mL of USP Letrozole Related Compound A 
RS in Diluent [Notę— Dlssoh/e letrozole and letrozole re¬ 
lated compound A in acetonitrile, then dilute with 
water] 

Standard solution: 1 pg/mL of USP Letrozole RS in 0/7- 
uent. [Notę— Dissolve letrozole in acetonitrile, then di- 
lute with water] 

Sample solution: Nominally 0.1 mg/mL of letrozole in 
Diluent Shake the whofe Tablets (NLT 10) for about 15 
min in a portion of Diluent to aid tn dissolution. Centn- 
fuge, and use the supernatant 
Chromatographic system 
(See Chromatograpny <621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Cofumn: 4,6-mm x 12.5-cm; S-^im packlng LI 
Fiow ratę: 1 mL/min 
Injection volume: 50 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution; NLT 2,0 between letrozole and letrozole 
related compound A, System suitability solution 
Re!ative standard deviation: NMT 1 0.0% for le- 
trozofe, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each Impurlty in the por¬ 
tion of Tablets taken: 

Result = (WA) x (Ci/Cy) x 100 

r u - peak response of each individual Empurity 
from tne Sample solution 

r s = peak response of letrozole from the Standard 
solution 

Q = concentration of USP Letrozole RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of letrozole in the 
Sample solution (mg/mL) 

Acceptance criteria: See Table 2 , Dlsregard any impu- 
rity peaks less than 0.05%, 


Table 2 


Name 

Rela£ive 

Ret^ntion 

Time 

Acceptance 
Criteria^ 
NMT f%) 

Letrozole related compound A' 1 

0.67 


Letrozole 

1.0 


4.4',4"-M et ha n etriyl t ri be nzon Etri 1 e 

2.4 


Anv unsoecified imouniy 

._ 

0.1 

Total unsoecified impurEties 


0.3 


0 4,4'-f| H-l r 3,4-Triazot-T -ylmethylene)dibenzoniEnle. 

[NOTe—L etrozole related compound A and 4,4',4"'-MethanelrSyltribenzonś- 
trife are proces* impurities and are controlled in the drug substance mon- 
ograph.] 

ADDITJONAL REQUIREMENTS 

® Packaging and Storage: Preserve in tlght containers at 
controlled room temperaturo. 

• Labeling; When morę than one Dissolution test te given, 
the labellng states the Dissolution test used onfy if Test 1 
is not used. 


* OSP reference standards (11) 

USP Letrozole RS 

USP Letrozole Related Compound A RS 
4,4'-(1 H -1 ,3,4-Tnazol-1 -y!methy[ene)dibenzonitrile. 
Ci ? HnN 5 285.31 


Leucine 



C 6 H T3 N0 2 131,1? 

L-leucine [61-90-5]. 

DEFINITION 

Leucine contains NLT 98.5% and NMT 101.5% of L-leuclne 
(CgHiiNO^), caiculated on the dried basis, 

ADENTIFICATffON 

* A, INFRARED ABSORPTION (197K) 

ASSAY 
o Procedurę 

Sample: 130 mg of Leucine 

Blank: Mix 3 ml of formie add and 50 mL of glacial 
acetic add, 

Titrimeiric system 
(See Titrimetry (541).) 

Modę: Direct titration 
Titrant: 0,1 N perchloric add VS 
Endpoint detection: Potentiometric 
Analysis: Dtesolve the Sample In 3 mL of formie acid 
ancf 50 mL of gladal acetic add. Tltrate with the Titrant. 
Pertorm the blank determination, 

Calculate the percentage of leucine (C^H^NOa) in the 
portion of the Sample taken: 

Result - {[(Vs - V B ) x N x F\jW\ x 100 

V* - Titrant volume consumed by the Sample (mL) 

V B - Titrant volume consumed by the Blank (mL) 

N ~ actuat norm ality of the Titrant (mEq/mL) 

F ~ equfva!ency factor, 131.2 mg/mEq 
W = Sample weight (mg) 

Acceptance criteria: 98,5%-101.5% on the dried basis 

IMPURITIES 

a Residue ON tGNITION (281): NMT 0.4% 

® Chloride and Sulfate, Chloride (221) 

Standard solution: 0.50 ml of 0.020 N hydrochloric 
add 

Sampfe: 0,73 g of Leucine 
Acceptance criteria: NMT 0.05% 

* Chloride and Sulfate, Sulfate (221) 

Standard solution: 0.10 mL of 0,020 N sulfuric acid 
Sample: 0.33 g of Leucine 
Acceptance criteria: NMT 0,03% 
o Iron (241): NMT 30 ppm 

Deiete the foiiowing: 

•* Heaw METALS, Method U (231): NMT 1 5 ppm* \- 

|an*201Sj 

■ Related Compounds 

Buffer solution: 0.2 M monobasic sodium phosphate. 
Adiust with phosphoric acid to a pH of 2,8. 

Mobile phase: Aceton Etnie and Buffer solution (2:98) 
System suitability solution: 0.25 mg/mL each of USP L- 
Leucine RS and USP L-lsoleudne RS in Mobile phase 
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Standard solution: 0.025 mg/mL of USP L-lsoleucine R5 
in Mobile phase 

Sample solution: 5,0 mg/mL of Leucine m Mobile phase 
Chromatographic system 
(See Chromatogrophy <621), System Suitability 
Modę: LC 

Detector: UV 210 nm 

Column: 4,6-mm x 15-cm; 3-jim packing LI 
ColUTTin temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection volume; 20 jiL 
System suitabllity 
Sample: System suitabllity solution 
[Notę—T he refative retentron fimes for isoleucine and 
leucine are 0.9 and 1.0, respectively.] 

Suitability requirements 

Resotution: NLT 1.5 between leucine and isoleucine 
Relative standard deviation: NMT 2.0% each for 
leucine and isoleucine 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of isoleucine in the portion of 
Leucine taken: 

Resuft - (r v fr$) x (Q/C u ) x 100 



r u - peak response of isoleucine from the Sample 
solution 

r$ - peak response of isoleucine from the Standard 
solution 

Q = concentration of USP L-lsoleucine RS in the 
Standard solution (mg/mL) 

Cu = concentration of Leucine in the Sample 
solution (mg/mL) 

Calculate the percentage of any unspecified impurity in 
the portion of Leucine taken: 

Result = {rjrr) x 100 

r u - peak response of any unspecified impurity 
from the Sample solution 

r T = sum of the peak responses of all the peaks 
from the Sample solution 

Aeceptance criteria 
Isoleucine: NMT 0.8% 

Any unspecified impurity: NMT 0,2% 

Total unspecified impurities: NMT 1.0% 

SPECIFIC TE5TS 

* Optical Rotation, Spedfic Rotation (781S) 

Sample solution: 40 mg/mL in 6 N hydrochloric acid 
Aeceptance criteria: +14,9° to +1 7,3° 

* PH (791) 

Sample solution: 10 mg/mL in water 
Aeceptance criteria: 5.5-7,0 

* Loss on Dryjng (731) 

Analysis: Dry at 105* for 3 h, 

Aeceptance criteria: NMT 0.2% 


ADDOIONAL REQUSREtVHENT$ 

* PACKAGiNG and Storage; Preserve in well-closed 
containers. 


e USP REFERENCE STANDARDS (11) 

USP L-isoleucine R5 
USP i-Leucine R5 



QohbiCaN?0? 511,50 

L-Glutamic acid, /V-[4-[[(2'amino-5-formy]-l ,4,5, 6,7, 8-hex- 
ahydro-4-oxo-ó-pteridinyl)methyl]amino]benzoyl]-, cal- 
cium salt (1:1); 

Calcium N4p[[[(6/?5}-2-amino-54ormyi-5,6,7,8-tetra hydro- 
4-hyd roxy-6-pteridiny f]m efby Ham ino] be nzoy IH-q fu tamate 
(1:1) [1492-1 8-8], 

DEFINITSON 

Leucovorin Calcium confains NLT 95,0% and NMT 105.0% 
of leucovorin calcium (C^HjiCaN/O?), calculated on the 
anhydrous basis, 

IDENTIFICATION 

e A. INFRARED AfiSORPTION (197K) 

Do not dry specimens. 

Aeceptance criteria: Meets the requirements 

AS5AY 
o Procedurę 

Use only freshly defonized water wherever water is sped- 
fied throughout this Procedurę . Use low-actinic gfass- 
ware for Solutions containing leucovorin calcium, and 
otherwise protect the Solutions from unnecessary expo- 
surę to light. Compfete the assay without prolongea 
interruption. 

Solution A: 250 mg/mL of tetrabutylammonium hy- 
droxide in methanoi 

Solution B: 276 mg/mL of monobasic sodium phos- 
phate monohydrate in water 

Mobile phase: Mix 15 mL of Solution A with 835 mL of 
water, Add 125 mL of acetonitnle, adjusf with Solution 8 
to an apparent pH of 7.5 ± O.T, dilute with water to 
1000 mL, and filter. Adjust the concentration of aceto- 
nitrile, if necessary. 

Diluent: Mix 15 ml of Solution A with 900 mL of water, 
and adjust with Solution B to a pH of 7,5 + 0.1, Dilute 
with water to 1 000 mL. 

Standard solution: 0.1 75 mg/mL of USP Leucovorin 
Calcium RS in Diluent 

Sample solution: 0.2 mg/mL of Leucovorin Calcium in 
Diluent 

System suitability stock solution: 0.1 75 mg/mL of folie 
acid in Diluent 

System suitability solution: System suitability stock solu¬ 
tion and Standard solution (1:4) 

Chromatographic system 
(See Chromatogrophy (621}, System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 30-cm; packing LI 
Flow ratę: 1-2 mL/min 
Injection volume: 15 pL 
System suitability 
Sample: System suitability solution 
[NOTĘ—The relative retention times for Ieucovorin and 
folie add are 1.0 and about 1.6, respectwely,] 
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Suitability requirements 

Resolution: NLT 3.6 between leutoyorin caldum and 
folie add 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the pereentage of leucoyorin caldum 
(C 2 oH 2 iCaN 70 ? ) in the portion of Leucoyorin Calcium 
taken: 

Result - (Wrs) x (Q/Q) x 100 

ru - peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs = concentration of USP Leucoyorin Caldum RS 
En the Standard solution (mg/mL) 

Cu - concentration of Leucoyorin Calcium In the 
Sample solution (mg/mL) 

Acceptance criteria: 95.0%-105.0% on the anhydrous 
basis 

IMPURITHES 


Detete the folfowing: 

®* HEAW METALE Method II (231); 50 ppm* (ofiici&i i-ian-zoiB) 

SPECIFIC TESTS 

a Water Determbnation, Method i (921): NMT 17.0% 

ADDITIONAL REQUIREMENT5 

® Packacjng and Storage: Preserye En welbclosed, llghf- 
resistant containers. 

* USP Reference Standards (11) 

USP Leucoyorin Caldum RS 


LeiacoyfliriBTi Caicium BrBgectiore 

DEFINITION 

Leucoyorin Caldum Injection ls a sterife solution of 
leucoyorin calcfum (T^ahLiCaNzO?) In Water for injection, 
It; contains NLT 90.0% and NMT 120,0% of the labeled 
amount of leucoyorin (C 2 oH^N? 0 /), 

IDENTIFKATDOM 

* A. INFRARED AB5ORPT0ON (197K) 

Analysis: Transfer a volume of Injection, equivalent to 
6 mg of leucoyorin caldum, to a glass-stoppered, 

50-mL centrifuge tubę. Add 40 mL of acetone, mix, 
centrifuge for a few min, and decant and discard the 
liquid pnase. Repeat the washlng process with an addL 
tionaf 40 mL of acetone. Dry the precipitate so obtained 
with a stream of dry nitrogen. 

Acceptance criteria: Meets the requirements 

A55AY 

« Procedurę 

Use only freshly deionized water wherever water is speci- 
fied throughout this Procedurę , Use low-actinlc giass- 
ware for Solutions containing leucoyorin calcium, and 
otherwise protect the Solutions from unnecessary expo- 
surę to iight. CompJete the assay without prolonged 
interruption. 

Solution A: 250 mg/mL of tetrabutylammonlum hy- 
droxide In methanol 

Solution B: 276 mg/mL of monobasic sodium phos- 
phate monohydrate in water 


Mobile phase: Mix 15 mL of Soiution A with 835 mL of 
water. Add 125 mL of aceton! trile, adjust with Solution B 
to an apparent pH of 7.5 ±0.1, dflute with water to 
1000 mL, and filter. Adjust the concentration of aceto- 
nitrile, If necessary. 

Diluent: Mix 15 ml of Solution A with 900 mL of water, 
and adjust with Solution B to a pH of 7.5 ± 0.1, Dilute 
with water to 1000 mL 

Standard solution: 0.1 75 mg/mL of USP Leucoyorin 
Caldum RS in Dlluent 

Sample soiution: Transfer a measured yolume of Injet- 
tion, equlvalent to 9 mg of leucoyorin, to a 50-mL volu- 
metric fiask, and dilute with Diluent to voiume. Pipet 
25 mL of this solution into a 60-mL separator, add 
25 mL of methylene chlorlde, shake the mixture, allow 
the layers to separate, and discard the methylene chlo- 
rlde extract. Repeat the extraction with two morę 
25-mL portions of methylene chlorlde, discarding the 
methylene chloride extracts. Filter the aqueous layer, 
discarding the first 5 ml of the filtra tą and collect the 
remaining filtrate in a glass-stoppered conical fiask. 
System suitability stock solution: 0.1 75 mg/mL of folie 
add in Diluent 

System suitability soiution: System suitability stock solu¬ 
tion and Standard solution (1:4) 

Chromatographic system 
(See C hromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Coiumn: 4-mm x 30-cm; packmg LI 
Flow ratę: 1-2 m L/m En 
Injection yolume: 15 JJ.L 
System suitability 
Sample: System suitability solution 
[Notę—T he reladye retention times for leucoyorin and 
folie add are 1.0 and about 1.6, respectiyely.] 
Suitability requirements 

Resolution: NLT 3,6 between leucoyorin calcium and 
folie add 

Re!ative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample soiution 
Calculate the pereentage of the labeled amount of 
leucoyorin (C^H^N^O?) in the portion of Injection 
taken: 

Result = (ru/fs) x (C s /G) x (M r j/M r2 ) x 100 

te = peak response from the Sample solution 

r 5 = peak response from the Standard solution 

G ~ concentration of USP Leucoyorin Calcium RS 
in the Standard solution (mg/mL) 

Cu = nominał concentration of leucoyorin in the 
Sample solution (mg/mL) 

Mn = molecular weight of leucoyorin, 473,45 
M r 2 - molecular weight of leucoyorin caldum, 

511.50 

Acceptance criteria: 90.0%-12G,0% 

5PEOF8C TESTS 

® PN (791): 6.5-8.5 

* Bacterial ENDOTOxrNS Test (85): NMT 1.95 USP Endo- 
toxin Units/mg of leucoyorin calcium 
o Other Requirements: It meets the reguirements In Injec- 
tions and Implanted Drug Products (1). 

ADDBTSONAl REQUIREIVIEMTS 

e Fackaging and Storage: Presen/e in slngle-dose, Hght- 
reslstant containers, preferably of Type J glass. 
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• USP Reference Stanoards (11) 
USP Endotoxin RS 
USP Leucovorin Calcium RS 


Leucovoiin Calcium Tabłets 


DEFINITION 

Leucovorin Calcium Tablets contain NLT 90.0% and NMT 
110.0% of the labeled amount of leucovonn 

(C10H21N7OO- 

IDENTIFICATION 

* A. 

Sam ple; Equlvalent to 200 mg of ieucovonn calcium 
from finely powdered Tablets 
Analysis: Transfer the Sample to a conieal fiask. Add 
10 ml_ of water, shake vlgorously, sonicate for 10 min, 
and fMter. Transfer the filtrate to a stoppered centrifuge 
tubę, add 125 mg of ammonfum oxalate, shake vigor- 
ously, and centrifuge until a elear supernatant is oł> 
tained. Transfer the supernatant to another stoppered 
centrifuge tubę, add 1 mL of methanol and 3 drops of 
hydrochlonc add, and shake vigorously, If the prepara- 
tion is cloudy, add methanol untif a elear solution is 
obtained, and fil ter if necessary to remove any undis- 
solved materiał. Cooi the preparation at 0° until a pre- 
cipitate forms, and centrifuge for 1-2 min. fNOTE—The 
cooling and centrifuging steps may be repeated if nec¬ 
essary to inerease the amount of predpitate collected.] 
Decant the supernatant, add 2 mL of methanol to the 
tubę, shake vigorou$fy to dissoh/e the predpitate, and 
transfer Ihe eon ten ts to a beaker, Evaporate under a 
current of air to dryness, and dry the residue at 50° for 
30 min. 

Acceptance crlteria: The IR absorption spectrum of a 
potassium bromide dispersion of the residue exhibits 
maxima onfy at the same wavelengths as that of a simi- 
lar preparation of USP Leucovorm Calcium RS, 

* R. Tne retention time of the major peak of the Somple 
solution corresponds to that of the Standard solution , as 
obtained in the Assay . 

A55AY 

* Procedurę 

Diluent: Methanol and water (20:80) 

Mobile phase: 5 mM tetrabutylammonmm phosphate 
in Diluent. Adjust with 50% (w/v) sodium hydroxide to 
a pH of 7.5, 

Standard solution: 0.5 mg/ml of USP Leucovorin Cal¬ 
cium RS and 10 pg/mL of USP 10-Formylfolic Acid RS in 
water 

Sample solution: Transfer finely powdered Tablets (NLT 
20), equivalent to 50 mg of leucovorin, to a 100-mL 
yolumetric fiask. Add 50 mL of water, sonicate for 30 
min, dilute with water to vofume, mix, and filter. 

Chromatographic system 
(See Chromatograpny (621), System Suitobility.) 

Modę: LC 

Detector: UV 254 nm 
Column; 4.6-mm x 15-cm; packing LI 
Flow ratę: 2.0 mL/min 
Injeetion volume: 20 jiL 
System suitabillty 
Sample: Standard solution 

[NoTE—The relative retention times for leucovonn and 
10-formylfolie acid are about 1.0 and 2.3, 
respectively>] 

Suitabrlity requirements 
Resolution: NLT 1,5 between leutovorin and 
10-formylfolic acid 

Relative standard deviatron: NMT 2,0% for 

leucovorin 


Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
leucovorin (C 20 H 23 N 7 O 7 ) in the portion of Tablets 
taken: 

Result = (rjr,) x (G/Q x (MJM r2 ) x 100 

Fu - peak area of the Sample solution 

r$ - peak area of the Standard solution 

Q = concentration of USP Leucovorin Calcium RS 
in the Standard solution (mg/mL) 

Ca = nominał concentration of ieucovorin in the 
Sample solution (mg/mL) 

Mtt - molecular weight of Ieucovorin, 473.45 
Mri - molecular weight of leucovorin calcium, 

511.50 

Acceptance criteria: 90,0%-l10,0% 

PERFORMANCE TESTS 

* DlSSOLUTION (711) 

Medium: Water; 900 mL 
Apparatus 2; 50 fpm 
Time: 30 min 

Detector: UV, at a maximum of about 284 nm 
Standard solution: USP Leucovorin Calcium RS in 
Medium 

Sample solution: Use filtered portion of solution under 
test, and dilute with water if necessary to a concentra¬ 
tion similar to that of the Standard solution . 

Calculate the percentage of the labeled amount of 
leucovorin (GoH^N/O?) drssolved: 

Result = (Ą,/A s ) xQxVxDx (MM 2 ) x (1/L) x 100 

Au = absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs - concentration of the Standard solution 
(mg/mL) 

V - voiume of Medium , 900 ml 

D =3 dilution factor 

M t s - molecular weight of leucovorin, 473,45 

Mr 2 = molecular weight of leucovorin calcium, 

511.50 

JL = label claim (mg/Tablet) 

Tolerances: NLT 75% (Q) of the labeled amount of 
leucovortn (C 20 H 23 N 7 O 7 ) is dissolved. 

* Uniformity of Dosace UNITS (905) 

Analysis for content uniformity 
Standard solution: lO pg/mL of USP Leucovorin Cal¬ 
cium RS 

Sample solution: IGpg/mL of leucovorin calcium, use 
individual intact Tablets, 

Blank: Water 
Instrumentaf conditions 
(See Ultravioiet-Visible Spectroscopy (857).) 

Modę: UV 
Celi; 1 cm 

Analytical wavelength: UV, at maxima about 284 
nm 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
ieucovorin (CiohhiN/O?) in each Tablet taken: 

Result = (AJ As) x (C,/C u ) x ( M rI fM r2 ) x 100 

Au - absorbance of the Sample solution 
Ai = absorbance of the Standard solution 
Cj = concentration of USP Leucovorin Calcium RS 
in the Standard solution (pg/mL) 

Cu - nominał concentration of leucovorin in the 
Sample solution (pg/mL) 

Mn = molecular weight of leucovonn, 473.45 
Mf 2 = molecular weight of leucovorin calcium, 

511.50 





USP40 


Official Monographs / Leuprolide 4799 


Acceptance criteria: Meet the requirements 

IMPURITIES 

* 0RGANIC IMPURITIES 

Diluent, Mobile phase, Standard solution, Sample so- 
iution, Chromatographic system, and System suitabil- 
ity: Proceed as drrected in the Assay. 

Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por- 
tion of Tablets taken: 

Resuft - (Wr r ) x 100 

fu - response of each impurity peak 
fj = sum of the responses of afl the peaks 
Acceptance criteria 
Individual impurities: NMT 2.5% 

Total impurities: NMT 4.0 % 

ADDITIONAL REQUIREMENTS 

® Packaging and Storace: Preserve in welLdosed contain- 
ers, protected from light, at contro! !ed room 
temperaturę, 

9 OSP Keference Standard* (11) 

U5P lO-Formylfolrt Add RS 
USP Leucovorin Caicium RS 


Lemprolide Acetate 



Cs 9 Hs 4 N 76 Oiz -(CzHjOjJn, n = 1 or 2 1209.41 (as free base) 

luteinizing hormone-releasing factor, ó-D4eudne-9-(A/-ethyl- 
L-prolinamide)-10-deglydnamide acetate (salt); 

5-OxO"L-pro[yl-L”hi5tidyi-L-tryptophy3-L-seryl"L'tyrosyl-D-[eucyl- 
L-feucybL-arginy]-N~ethyLL-prolinamide acetate (salt) 
[74381-53-6]. 

DEFINITlON 

LeuproJide Acetate is a synthetic nonapeptide agonist ana¬ 
log of luteinizing hormone-releasing factor. It contains 
NLT 97.0% and NMT 103.0% of leuprolide 
(Cs 9 HS 4 Ni fiO T 2 )/ calcu lated on the anhydrous, acetic acid- 
free basis. 

[Notę—D ue to the hygroseopic naturę of this materiał, anal- 
yses are performed immediately after opening the Con¬ 
tainer in a glove box under dry nitrogen purge.] 

[Caution —Leuprolide Acetate is a potenl hormonal manipu¬ 
lator, Avoid skin contact and inhaiation of dusts and 
mists,] 

IDENTIFICATION 

® A. iNFRARED ABSORPTIDN (197K) 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 


ASSAY 
« procedurę 

Solution A: 15.2 mg/mL of triethylamine in w a ter. Ad- 
just with phosphoric acid to a pH of 3.0. 

Solution B: Acetonitrile and n-propyl alcohol (3:2) 
Mobile phase: Solution A and Solution 8 (17:3) 
Standard stock solution: 1 mg/mL of USP Leuprolide 
Acetate RS in Mobile phase 

Standard solution: 50 pg/mL. Dilute 5.0 mL of the 
Standard stock solution with Mobile phase to 100.0 mL, 
Degradation standard solution: Dilute 5.0 mL of the 
Standard stock solution with water to 50.0 mL, Transfer 
5 mL of the solution to a scintilfation viai. Add 100 pL 
of 1 N sodiurn hydroxide solution, cap tlghtly, and 
shake vigorously. Place in an oven at 100° for 60 min. 
Removą allow to cool, add 50 jiL of 1 M phosphoric 
add, recap, and shake vigorously to mix. 

Sample solution: 50 pg/mL of Leuprolide Acetate in 
Mobile phase 

Chromatographic system 

(See Chromatography {621) , System Suitabiiity.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 10-cm; 3-pm packing LI 
Flow ratę: 1-1.5 mL/min 
Injection size: 20 pL 
System suitabiiity 

Sam pies: Mobile phase , Standard solution , and Degra¬ 
dation standard solution 

[Notę —Chromatograph the Mobile phase, and verify 
that no extraneous peaks are presentj 
[Notę —The relative retention dmes for the degradation 
product and leuprolide are about 0.90 and 1.0, 
respectively.] 

Suitabiiity reguirements 

Retention time: 41-49 min for leuprolide, Degrada¬ 
tion standard solution 

Resolution: NLT 1.5 between leuprolide and the deg- 
radation product, Degradation standard solution 
TatHng factor: 0,8-1.5, Standard solution 
Relative standard devratron: NMT 1.5% for 
leuprolide acetate, Standard solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Cal cu la te the percentage of leuprolide (C^FI^NttóOi?) in 
the portion of Leuprolide Acetate taken: 

Result ^ [{rjrd) x (Cj/Cy) xPxMx100]/(l 00 - AC - 
WQ 

ru = peak area of the Sample solution 

z* - peak area of the Standard solution 

Cs - concentration of USP Leuprolide Acetate RS in 
the Standard solution (pg/mL) 

Cu ■= concentration of Leuprolide Acetate in the 
Sample solution (pg/mL) 

P - deslgnated purity of USP Leuprolide Acetate 
RS (%) 

M = (100 - H)1 100, where H is equal to the water 
content of USP Leuprolide Acetate RS 
AC = acetic add content (%) 

WC = water content (%) 

Acceptance criteria: 97.0%-103.0% on the anhydrous 
and acetic acid-free basis 

0THER COMPONENTS 
* Content of Acetic Acid 

Diluent: Methanoi, adjusted with phosphoric acid to a 
pH of 2.5 

Standard solution: Pipet 2.0 mL of gladaJ acetic acid 
En to a 100-ml volumetric fiask, dilute with Diluent to 
volume, and mix, Transfer 4,0 mL of the solution to a 
100-mL volumetric fiask, dilute with Diiuent to volume, 
and mix. Transfer lO.OmL of this solution to a 100-mL 
yolumetric fiask, dilute with Diluent to vo!ume, and rnix 
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to obtain a solution having a known concentration of 
about 0,08 mg/mL 

Sample solution: Transfer about 100 mg of Leuproiide 
Acetate, accurately weighed, to a 100-mL yoiumetric 
fiask, and dissolve In and dl lute with Diluent to volume, 
Chromatographic system 
(See Chromatography (621), System Suitabiiity.) 

Modę: GC 

Detector: Flame ionization 

Column: 0.53-mm x 30-m fused-sllica capillary col- 
umn that contains a 1.2-pm film of phase G35 
Temperaturę 
Column: 100° 

Injection port: 200° 

Detector: 250° 

Carrier gas: Helium 
Flow ratę: lO ml/min 
Injection size: 1.0 pL 
injection type: Splitless modę 
System suitabiiity 

SampIes: Diluent and Stondord solution 

Suitabiiity requirements 

Biank: Chromatograph the Diluent, and verify that 
there are no interfering peaks. 

Column efficiency: NLT 15,000 theoretical plates, 
Standard solution 

Tailing factor: 0.8-1.5, Standard solution 
Relatiye standard deviation: NMT 2,0% for gladal 
acetic acid, for replicate injections of the Stanaard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of acetic add (C^H-jOz) in the 
port] on of Leuprofide Acetate taken: 

Result = (rufr$) x (839.2/ W u) 

fu - peak area of the Sample solution 

fs - peak area of the Standard solution 

W u = weight of Leuproiide Acetate taken to prepare 
the Sample solution (mg) 

Acceptance criteria: 4,7%-9.0% 

JMPURmtS 

Residue ON ICNITłGN (281): NMT 0.3% 

* CHROMATOGRAPHtC PURITY 

Solution A: 15.2 mg/mL of triethylamine In water. Ad- 
just with phosphoric acid to a pH of 3.0 before finał 
dilutiom 

Solution B: Acetonitrile and n-propyf alcohol (3:2) 
Mobile phase: Solution A and Solution B (17:3) 
Standard stock solution: 1 mg/mL of USP Leuproiide 
Acetate RS in Mobile phase 

Standard solution: Dilute 1.0 ml of the Standard stock 
solution with Mobile phase to 100,0 mL. 

Degradation standard solution: Difute 5 mL of Sfon- 
dard stock solution with water to 50,0 mL. Transfer 5 mL 
of the solution to a scintiliation vial. Add IGO pL of 1 N 
sodium hydroxrde solution, tightly cap, and shake vig- 
orously. Place in an oven at 100° for 60 min, Remove, 
allow to cool, add 50 pL of 1 M phosphoric acid, recap, 
and shake vigorously to mix. 

Sample solution: Transfer about 100 mg of Leuproiide 
Acetate to a 100-mL volumetric fiask, and dlssoNe in 
and dilute with Mobile phase to volume. 
Chromatographic system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 10-cm; 3-pm pacldng LI 
Flow ratę: 1-1.5 mL/mtn 
Injection size: 20 pL 
System suitabiiity 

Samples; Mobile phase, Standard solution , Degradation 
standard solution, and Sample solution 


[Notę—C hromatograph the Mobile phase , and yerify 
that no extraneous peaks are present.] 

Suitabiiity reguirements 

Retention time: 41-49 min for leuproiide, Degrada¬ 
tion standard solution 

Resolution: NLT 1.5 between leuproiide and the deg¬ 
radation product, Degradation standard solution 
Taifing factor: 0.8-1,5, Standard solution 
Relative standard deviation: NMT 1.5% for 
leuproiide acetate, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
[NOTĘ—Record the chromatograms for 90 min,] 
Calcuiate the percentage of each impurity in the por- 
tion of leuproiide acetate [C^Hf^NitfO^ ■ (CzK^Oz),,] 
taken: 

Resuit - ( ro/rs ) * (Cj JCJ) x P x M 

r u - peak response for each impurity from the 
Sample solution 

r 5 = peak response of leuprofide from the Standard 
solution 

Q = concentration of USP Leuproiide Acetate RS in 
the Standard solution (mg/mL) 

Cu ~ concentration of Leuproiide Acetate in the 
Sample solution (mg/mL) 

P = designated purity of USP Leuprollde Acetate 
RS (%) 

M - (100 - L^/I OO, where H is egual to the water 
content of USP Leuproiide Acetate RS 
Acceptance criteria: See Table 7. 


Tiłble 1 


Name 

Relatke 

Retention 

Time 

Acceptance 

Criteria, 

NMT {%) 

AcetyMeuproiide 

1.5 

1,0 

D-His-leuprolide 

0.9 

0.5 

L-Leu s -Jeuprolide 

1.2 

0.5 

o-Se Me u pro li de 

0,8 

0.5 

Leuproiide 

1.0 

_ 

Any other impurity 

_ 

0.5 

Total impurities 

— 

2.5 


5PECIFIC TESTS 
* Amino Aod Content 

[Notę—U se a suitable, yalidated procedurę (see Biotech- 
noloqy-Derived Articles—Amino Add Analysis (1052)).] 
Standard Solutions: Prepare a solution having known 
equimolar amounts of L-alanine, L-arginine, L-aspartic 
acid, L-gJutamic acid, glydne, L-histidine, L-isoleucine, 
Ldeudne, L-lysine, L-methionine, L-phenylalanine, 
L-prolinę, L-serine, L-threonine, L-tyrosine, and L-valine 
with half the eguimolar amount of L-cystine. For the 
yalidation of the method, an appropriate Enternal stan¬ 
dard, such as norleudne, is usea Prepare a separate, 
eguimolar solution of L-tryptophan. 

Sample solution: Transfer 64 mg of Leuproiide Acetate 
to a suitable vessel. Dissolve in 1,0 mL of water. Transfer 
0,10 mL of this solution to a vacuum hydrolysis tubę. 
Add 2,0 mL of 6 N hydrochloric add, evacuate the 
tubę, and heat for 16 h at 120°. Transfer 0.10 mL of 
the hydrolysate so obtained to a suitable vessel, add 
1 mL of water, and lyophillze. Dissolve in and dilute to 
a suitable volume in a ouffer solution suitable for amino 
acid analysis. 

Analysis: Inject equa! volumes of the Standard solution 
and Sample solution into the amino acid anafyzer, and 
record and measure the responses for each amino add 
peak. Express the content of each amino acid in moies. 
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Calculate the relative proportrons of the amino acids in 
the Sample solution, taking one-seventh of the sum of 
the number of moles of histidine, glutamic add, leu- 
cine, proline, tyrosine, and arginine as equal to one. 

Acceptance criteria: 0.85-1.1 moles each of glutamic 
acia, proline, tyrosine, histidine, and arainrne per mole 
of Leuprolide Acetate; 1.8-2.2 moles of leucine per 
mole of Leuprolide Acetate; serine and tryptophan are 
also present. 

* Optical Rotation, Specific Rototion {78 1S) 

Sample solution: 10 mg/mL, in 1% acetic add 

Acceptance criteria: -38.0° to -42.0° expressed on an 
anhydrous, acetic add-free basis 

* Water Determination, Method Ic <921): NMT 8.0% 

* Bacterial Endotoxins Test (85): It contains NMT 166.7 

USP Endotoxin Units/mg of leuprolide acetate. 

ADDITIONAL REQUIREMENTS 

* Packagimc and Storage; Preserve in tight containers. 

Storę at a temperatura not higher than 30°. 

* USP Reference Standards (11) 

USP Endotoxin RS 

USP Leuprolide Acetate RS 


Levalbuterol Inhalation Solution 


DEFINITION 

Levalbuterol Inhalation Solution is a sterile, agueous solution 
of Levalbuterol Hydrochloride, prepared wrth Sodium 
Chloride. It contains NLT 90.0% and NMT 110.0% of the 
labeled amount of levalbuterol (CraHjiNOj). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Solution A: Phosphoric add in water (1 in 1000) 
Solution B: Aceton itrile, methanol, water, and phos¬ 
phoric add (350:350:300:1) 

Mobile phase; See Tobie h 


Table 1 


Time 

(min) 

Solution A 
(%> 

Solution B 
(%) 

0 

91.5 

8.5 

15 

91.5 

8.5 

15.01 

0 

100 

20 

0 

100 

20,01 

91.5 

8.5 

30 

9 i .5 

8.5 


Diluent: Dissolve 9.0 g of sodium chloride in 950 mL of 
water. Adjust with dilute sulfuric acid to a pH of 4.0, 
and dilute with water to 1000 mL. Mix, and pass 
through a filier of 0.45-pm porę size. 

Standard solution: 0.1 mg/mL of USP Levalbuterol Hy¬ 
drochloride RS in Diluent 

Sample solution: Nominally OJ mg/mL of levalbuterol 
hyarochloride (equivalent to 0.087 mg/mL of 
levalbuterol free base) in Diluent from an appropnatefy 
diluted volume of Inhalation Solution 


Chromatograpbic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4,6-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 35° 

Flow ratę: 1 mL/min 
injection vo!ume: IOjiL 
System suitability 
Sample: Standard solution 
Suitability regulrements 
Column efficiency: NLT 5500 theoretical plates 
Tailing factor: NMT 2.3 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
levafbuterol (CnhhiNCh) in the portion of Inhalation 
Solution taken: 

Result - (ru/r s ) x (Ci/Cu) x (M r t/M r2 ) x 100 

r u - peak response of levalbuterol hydrochloride 
from the Sample solution 

r$ = peak response of levalbuterol hydrochloride 
from the Standard solution 
Cs = concentration of USP Levalbuterol 

Hydrochloride RS in the Standard solution 
(mg/mL) 

C v - nominał concentration of !evalbuterol in the 
Sample solution (mg/mL) 

M f t = molecular weight of levalbuterol (free base), 
239.31 

- molecular weight of levalbuterol 
hydrochloride, 275.77 
Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

* Uniformity of Dosage Umts (905): Meets the 
reguirements 

IMPURITIES 

* ORGANIC IMPURITIES 

Solution A, Solution B, Diluent, and Sample solution: 
Prepare as directed in the Assay. 

Mobile phase: See Table 2. 


Table 2 


Time 

(min) 

Solution A 

(%> 

Solution B 

(%) 

0 

100 

0 

30 

70 

30 

50 

28 

72 

50.01 

0 

100 

55 

0 

100 

55.01 

100 

0 

70 

100 

0 


System suitability solution: Prepare a solution contain- 
mg the following in Diluent. 

USP Levalbuterol Hydrochloride RS, lOOjig/mL 
USP Levalbuterol Related Compound A RS, 0.05 pg/ml 
USP Levalbuterol Related Compound B RS, 0.05 pg/mL 
USP Levalbuterol Related Compound C RS, 0.05 pg/mL 
USP Levaibuterof Related Compound D RS, 0.05 pg/ 
ml 
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USP Levalbuterof Related Compound E RS, 0.05 pg/mL 
USP Levalbuterol Related Compound F RS, 0.05 jig/mL 
Chromatographic system 
(See Chromotogrophy (62^) / System Suitabitity.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 15-cm; 5-firn packing LI 

Column temperaturę: 45° 

FJow ratę: 1 mL/min 
Injection volume: 50 pL 
System suitability 
Sample: Sys tem s u i ta bili ty solution 
Suitability reguirements 
Resolution: NLT 4.9 between JevaibuteroI and 
levalbutero! related compound A; NLT 1,5 between 
levalbuterof related compound B and levafbuterol re¬ 
lated compound C 

Tailing factor: NMT 4.0 for the levalbuterol peak 
Analysis 

Sam ple: Sample solution 

[Notę—I ntegrate aJI peaks with an area greater than 
0.05% of the area corresponding to the fevalbuterol 
peak.] 

Calculate the percentage of each impurity in the por- 
tion of Inhalation Sotution taken: 

Result = (ru/rj) x (1/F) x 100 

ro - peak response of each impurity from the 
Sample solution 

fr - sum of the responses of all the peaks 

F = relative response factor for each impurity (see 

Tobie 3) 

Acceptance criteria: See Tobie 3. 


Table 3 


Name 

Re!ative 

Retention 

Time 

Rdative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%1 

5 -H vd rox ya 1 bu te ro 1 J 

0.90 

1.0 

0.10 

Leyalbuteroi 

_ 

_ _ 


Leyalbuterol related 
compound A b 

1.2 

— 

— 

Levalbuterol related 
compound H b ' c 

13 

— 

— 

Levalbuterol related 
compound B l: 

1.5 

— 

— 

Levalbuterol related 
compound C h 

1.6 

— 

— 

Levalbutero1 related 
compound D 

1.7 

3,0 

0,08 

Levalbuterol related 
compound E b 

2.1 

— 

— 

Levaibuterol related 
compound ¥ h 

3.5 

— 

— 

Any individual 
unspedfied 




dearadation product 



0.10 

Total Impurities 

._ 


0.70 


.i 5-p-(^ r f-0utyiarnino3-1 4iydroxyethylj3-(hydroxymethy l)benzene-T ,2-di- 
ol. 

h Proces impuriiy, induded for Identification purposes onfy. Not to be 
included in the Total impurities. 

11 4- [2-( tert -Butylam ino)- l-me thoxy ethy l]-2-(hydrgxy m ethy I )p hen ot 

« Enantiomerec Purity 

Mobile phase: Aceton i trife, methanol, acetic acid, and 
triethylamrne (500:500:3:1) 

Diluent: Mobile phase 

System suitability solution: 0.1 0 mg/mL of USP 
Levalbuterol Hydrochloride RS and 0.04 mg/mL of USP 
Albuterol RS in Diluent 


Sample solution: Inhalation Solution 
Chromatographic system 
(See Chromatograpny {ól*}), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4.6-mm x 25-cm; 5-|im packing L63 
Flow ratę: 1 mL/min 

Injection volume: 10 pL of the System suitability solu¬ 
tion and a suitabie volume of Sample solution to obtain 
4.2 jig of ieva!buteroi injected on the column 
Run time: NLT 30 min 
System suitability 
Sample: Sys tem s u i ta bility so (u t/o n 
[Notę —The relative retention times of tevalbuterol and 
(5)-albuterol are 1.0 and 1.16, respectively.] 

Suitability requirements 

Resolution: NLT 3.0 between levafbuterol and (5)- 
albuterol 

Tailing factor: NMT 1.6 for ievalbuterol and NMT 
2.0 for (5>aibuteroi 

Relative standard deviatlon: NMT 20% for (5)-ah 
buterol, for three injections 
Analysis 

Sample: Sample solution 

Calculate the percentage of (5)-albuterol in the portfon 
of Inhalation Solution taken: 

Result - (ro/ri) x 100 

r u - peak response of (S)-albuterol 
r T ~ sum of the peak responses of levalbuterol and 
(S)-aibuteroI 

Acceptance criteria: NMT 2.50% of (S)-a[buteroI in the 
Sample solution 

5PECIFK TESTS 

* STERIL1TY Tests (71): Meets the requirements 
- PH (791): 33-4.5 

* Particulate Matter in Injecteons (788): See Tobie 4. 


Table 4 


Particie Size 

fuml 

Limit 

NMT (particles/containerl 

>10 

250 

>25 

25 

>100 

2 

>300 

1 


e OSMOLALITY and Osmolarity, Osmotality (785): 280-320 
m Osmól/kg 

ADDITBONAL KEQUIREMENTS 

* Packaging and Storage: Preserve in low-density pofy- 
ethylene single-use ampuls, wfth a multilayer foil over- 
wrap. Storę at controlled room temperaturę. 

e Labeung: The outer label indicates the dose and that the 
ampuls should be discarded if the solution ts not 
colorless. 

• USP reference standards (11) 

USP Albuterol RS 

USP Levalbuterol Hydrochloride RS 
USP Levalbutem! Related Compound A RS 
4-(2-terf-Butyiamino-ethyl)-2-nydroxymethyhphenol. 
CnHaNOa 223.31 
USP Levalbuterol Related Compound B RS 
cc[{(1,1 ~Dimethylethy[)amino}methyl]-44iydroxy- 
3-methyhbenzenemethanoI. 

CiaHiiNÓa 223.31 

USP LevaIbuterol Related Compound C RS 
ot[{(l ,1 ’D[methy[ethyl)amino)methyl]“4“hydroxy- 
3-(methoxy methyl)-benzenem eth ano L 
C 14 H 23 N0 3 25334 
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USP Leyalbuterol Related Compound D RS 
5-[2-{(l J-Dimethykthyl)amino)-1-hydroxyethyl]-2-hy- 
droxy-benza I dehy de; 

Also known as 5-[2-((1,1-DimethylethyI)amino}methyf]- 
4-hydroxy-3-(methoxymethyI)-benzenemethancf. 
C. 3 H 19 NO 1 237.29 

[Notę—T his Reference Standard is availabie as the 
benzenesulfonlc acid saltJ 
USP Leyalbuterol Related Compound E RS 
a[{(1,l-Dimethyfethy!}amino}methyl]-3-(ethoxymethyl)- 
4-hydroxy-benzenemethanoL 
CisHzjNOs 26736 

USP Levalbutero] Related Compound F RS 
ct[{(l, 1 -Dimethylethyljaminojmethyl]- 
4-(phenylmethoxy)-l, 3-benzenedimethanol. 

C 20 H 27 NO 3 329.43 


Leyalbuterol Hydrochloride 


OH 



C T3 H 2 iN0 3 • HCI 275.77 

{ft)-cd-[(tert-Buty!amino)methyl]-4-hydroxy-m-xylene-ct,a'- 
dfol hydrochloride [50293-90-8]. 

DEFINITION 

Leyalbuterol Hydrochloride contains NLT 98.0% and NMT 
102.0% of leyalbuterol hydrochloride (C 13 H 21 NO 3 ■ HCI) ; 
calculated on the anhydrous basfs. 

iDENTIFICATEON 

* A* BNFRARED ABSOKPTION (197K) 

* B. The retention time of the major peak of the Diluted 

sample solution corresponds to mat of the !evalbuteroi 
peak of the System suitability solution, as obtained in the 
test for Enantiomerk Purity. 

ASSAY 

* Procedurę 

Solution A: Phosphonc acid in water (1 in 1000 ) 
Solution B: Acetonitrile, methanol, phosphonc acid, 
and water (350:350:1:300) 

Mobile phase: See Tobie 1. 


Table 1 


Time 

(min) 

Solution A 

f%> 

Solution B 

(%> 

0 

91.5 

8,5 

15 

91,5 

8.5 

15,01 

0 

100 

20 

0 

100 

20.01 

91.5 

8.5 

30 

91.5 

8.5 


Diluent: Solution A 

Standard solution: lOOjig/mL of USP Leyalbuterol Hy¬ 
drochloride RS in Diluent 

Sample solution: lOOpg/mL of Leva[buterol Hydro¬ 
chloride In Diluent 
Chrom atographic system 

(See Chromatograpny { 621), System Suitability,) 


Modę: LC 

Detector: UV 220 nm 

Column: 4,6-mm x 15-cm; 5-j.im packing LI 

Column temperaturę: 35° 

FIow ratę: 1 mL/mm 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Column efficiency: NLT 5500 theoretical piates 

Tailing factor: NMT 2.3 

Relative standard deviation: NMT 2.0% 

Analysis 

S a nip I es: Standard solution and Sample solution 
CalcuJate the percentage of leyalbuterol hydrochloride 
(C 13 H 21 NO 3 ■ HCi) in the portion of Leyalbuterol Hydro¬ 
chlonde taken: 

Result = (ro/r s ) x (Cj/Cy) x 100 

fu = peak response from the Sample solution 

r s — peak response from the Standard solution 

Cs - concentration of USP Levalbuterol 

Hydrochloride R5 in the Standard solution 
((ig/mL) 

Cu = concentration of the Sample solution (pg/mL) 
Acceptance criterra: 98.0%-102.0% on the anhydrous 
basis 

IMPUR1TJE5 

® Residue on tGNITION (281): NMT 0.1% 


Delete the foliowing : 

** Heavy Metals, Method I (231): NMT 10 ppm# corncui i- 

|aiv2DTS) 

* ORCANIC iMPURtTfES 

Solution A, Solution B, Diluent, and Sample solution: 

Proceed as directed in the Assoy. 

Mobile phase: See Tobie 2. 


Table 2 


Time 

Solution A 

Solution B 

(min) 

(%> 

(%) 

a 

100 

0 

30 

70 

30 

50 

28 

72 

50.01 

0 

100 

55 

0 

100 

55.01 

100 

0 

70 

100 

0 


System suitability solution: Prepare a solution contain- 
Eng the foliowing In Diluent: 

USP Leyalbuterol Hydrochloride RS, 100 pg/mL 
USP Levalbuterol Related Compound A RS, 0.05 pg/mL 
USP Leyalbuterol Related Compound B RS, 0.05 ug/mL 
USP Levalbuterol Related Compound C RS, 0.05 pg/mL 
USP Leyalbuterol Related Compound D RS, 0.05 pg/ 
mL 

USP Leyalbuterol Related Compound E RS, 0.05 pg/mL 
USP Leyalbuterol Related Compound F RS, 0.05 pg/mL 
USP Leyalbuterol Related Compound H RS, 0.05 pg/mL 
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Chromatographic system 

(See Chromatograpny (621) f System Suito bili ty.) 

Modę: LC 

Detector: UV 220 nm 

Cofumn; 4,6-mm x 15-cm; 5-pm packing LI 
Column temperatura: 45° 

Ffow ratę: 1 mL/min 
[njection volume: 50 liL 
System suitability 
Sam ple: System suitability solution 
Suitability requirements 
Resolution: NLT 4.9 between levalbuterol and 
Eevalbutero! related compound A; NLT 1.5 between 
levalbutero! related compound B and levalbuterol re- 
lated compound C 

Tailing factor: NMT 4.0 for leval buteroi 
Analysis 

Sampfe: Somple solution 

[Notę—I ntegrate al! peaks with an area greater than 
0.05% of tne area corresponding to the levafbuterol 
peak.] 

Calcuiate the percentage of each Impurity En the por- 
tion of Levalbuterol Hydrochloride taken: 

Result = (ru/rj) x (l/f) x 100 

fu - peak response of each impurity from the 
Sampfe solution 

r T = sum of a El the peak responses from the Sampfe 
solution 

F = relative response factor for each impurity (see 
Tobie 3) 

Acceptance cnteria: See Table 2. 


Table 3 


Mamę 

Relative 

Retention 

Time 

Refative 

Response 

Factor 

Acceptance 

Crlteria, 

NMT 

Levalbuterol 

1,0 



Levaf buteroi related 
compound A 

1.2 

1.0 

0.1 

Levalbuterał related 
compound H 

1.3 

1.0 

0.15 

Leva) butę roi related 
compound B 

1.5 

1.0 

0.10 

Levalbuterol retated 
compound C 

1.6 

1.0 

0.15 

Leval buteroi related 
compound D 

1.7 

3,0 

0,05 

Leval buteroi related 
compound E 

2.1 

1.0 

0.1 

Levalbuterol related 
compound F 

3.5 

1.2 

0.10 

Any indiyidual 
unspedfiecf impurity 

— 

— 

0,10 

Total impurities 


— 

0,5 


■ Enantiomeric Purity 

Mobile phase: Acetonitrile, methano!, acetic add, and 
triethylamine (500:500:3:1) 

Diluent: Mobile phase 

System suitability solution: 04 0 mg/mL of USP 
LevafbuteroE Hydrochloride RS and 0.04 mg/mL of USP 
Albuterol RS En Diluent 

Sample solution: 0,8 mg/mL of Levalbuterol Hydro- 
chloride in Diluent 

Diluted sample solution: 04 mg/mL from the Somple 
sof u tion 

Chromatographic system 

(See Chromo tog ropny (621), System Suitability.) 


Modę: LC 

Detector: UV 225 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L63 
Flow ratę: 1 mL/min 
I njection volume: 1 0 jiL 
System suitability 
Sample: System suitability solution 
[NOTĘ —The rei ative retention times of Eevalbuterol and 
(5)-albuterol are 1.0 and 14 6 , respectivefy.] 

Suitability requirements 

Resolution: NLT 2,0 between IevaJbutem! and (5)- 
albuterol 

Tailing factor: NMT 2.2 for levalbuterol and (5> 
albuteroE 

Relative standard deviation; NMT 20% for (S)-al- 
buteroi for three injections 
Analysis 

Samples: Sample solution and Diluted sample solution 
CafcuEate the percentage of (5}-a [buteroi in the partio n 
of Levalbutero! Hydrochfonde taken: 

Result = (fu/te) x 100 

r u - peak response of (5)-al buteroi from the Sample 
solution 

Tr = sum of the peak responses for 1 evalbuterol and 
(S)-albuterol from the Sampfe solution 
Acceptance critena: NMT 0.2% of (5)-albuterol 

SPECIFIC TESTS 

O MlCROBIAL Enumeration Tests (61) and Tests for Sreci- 
fied IW i croorg A nisms (62): The total aerobic bacteriai 
count is less than 10 T cfu/g, The tota! combined molds 
and yeasts count is less than 10 1 cfu/g. It meets the re- 
guirements of the tests for the absence of Salmonella spe- 
cies, Staphylococcus aureus, Escherichia coil f and Pseudo- 
monas aeruginosa. 

o pH (791): 4.5-5.5, in a 10-mg/mL solution 
® Water Oetermination, Method le(921); NMT 03% 

ADDITIONAL REQUIREMENTS 

« Packaging and Storage: Preserve In tight, light-resistant 
containers, and storę at controEled room temperaturo. 

■ USP Reference Standard* ( 11 ) 

USP Afbuterol RS 

USP Levalbuteroi Hydrochloride RS 
USP Levalbuterol Related Compound A RS 
4-(2-terf-ButyEamino-ethyl)-2-nydroxymethyl-phenol. 
CuH 2 iNO* 22331 

USP Levalbuterd ReEated Compound B R5 
a-{[(l 4 -Dimethylethyl}aminQ]methyl}-4-hydroxy- 
3-methy!-benzenemethanoj. 

C 13 H 21 NO 2 22331 

USP Levalbuterol Related Compound C RS 
ct-{[(l ,1 - Dimethylethyl)a ml nojm ethy i}-4-hydroxy- 

3- (methoxymethyl)™benzenemethanoi. 

C 14 H 23 NO 3 253.34 

USP Levalbuterol ReEated Compound D RS 
5“{2-[(1,7-Dimethylethyl)amino]-1-hydroxyethyl}-2-hy- 
d ro xy-be n za I d ehy d e. 

C 13 H ig N0 3 237.29 

USP Levalbuteroi Related Compound E RS 
a-{[(l 4-Dimethylethyl)am!nojmethyi}-3-(ethoxymethyl)- 

4- hyd roxy-benzenemethanol. 

C 15 H 2 S N0 3 267.36 

USP Levalbuterol ReEated Compound F RS 
oc-{[(1 ,1 -Dimethylethyf)amino]methyi}- 
4-{phenylmethoxy) 13 -benzenedimethanol, 

C 20 H 27 NO 3 329.43 

USP Leva!buterol Related Compound H RS 
4-[2-(tert“Buty la m ino)-l -meth oxyethy E]-2-(hy drox- 
ymethyl)phenoi acetate, 

CuH2 3 N(V C 2 H 4 O 2 313.39 
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LeyamisoBe HydrochBc3?rBde 



Ci,H 12 N 2 S- HCI 240.75 

imidazo[2,1 -bjthiazole, 2,3,5,0-tetrahydro-ó-phenyh, 
monohydrochlonde, (5)-, 

(-)-2,3,5,ó-Tetrahydro-ó-phenylirriidazo[2,1-6]thiazole mono¬ 
hydrochloride [16595-80-5]. 

» Levamisole Hydrochloride contains not less 
than 98*5 percent and not morę than 101.0 per- 
cent of CiiHuN 2 S ■ HCt, calculated on the dried 
basis. 

Pat k ag mg and storage —Preserve rn welbtfosed contain- 
ers, protected from light. 

USP Reference standards (11)— 

USP Levamisole Hydrochloride RS 
Compllefeness of solution (641)—A test solution of 
500 mg of Levamisole Hydrochloride dissolved rn 10 mL of 
water meets the requirements. 

Color of solution —The test solution prepared for the test 
for Compieteness of solution is colorfess or not morę intensefy 
cofored than a color matching fluid prepared by mixing 
2.5 ml of Matching Fluid F (see Color and Ach rom i ci ty {631}) 
with 97.5 mL of 0.12 N hydrochloric acid. 

Udenfificatkm— 

A: The IR absorption spectrum of a potassium bromide 
dispersion of it, previously dried, exhibits maxima only at 
the same wave3engths as that of a similar preparatlon of 
USP Levamisole Hydrochloride RS. 

B: The color, size, and R f value of the principal spot in 
the chromatogram of Test solution B obtained in the test for 
Ch rom a tog rapilic purity, when examined under short-wave- 
fength UV light, correspond to the respective characteristics 
of the principal spot in the chromatogram of Reference soiu¬ 
tion A obtained in the test for Chromatographic purity. 

C: A solution of it responds to the tests for Chlodde 
<191), 

Meltmg rangę (741): between 226° and 231°. 

Light absorption —-Its absorbance (see UltravloieCYtsibie 
Spectroscopy (857)) at 31 0 nm, determined in a 0.2 M meth- 
anolic hydrochloric add solution containing 1 mg per mL 
using a 1-cm celi, is not morę than 0.20. 

Specific rofation (781 S): between -121.5° and -128.C |D . 

Test solution: 50 mg per mL, in water. 
pH (791): between 3.0 and 4.5, in a solution (1 in 20). 
Loss on drying (731): Dry it at 105° for 4 hours: it loses 
not morę than 0.5% of its weight, 

Residue on igniflon (281): not morę than 0.1%. 

De/e te the folfowing: 

*Heavy metals, Method I <231): 0.001%.* ( omdoi Han. 2018 ) 

CHromatogrćiphic purity —Prepare a soiution of it in 
methanof containing 50 mg per mL (Test solution A). Difute 
1.0 mL of Test solution A to 1 0 mL with methanol, and mix 
(Test solution 8). Prepare a solution of USP Levamisole Hy¬ 
drochloride RS in methanol having a concentration of 5 mg 
per mL (Reference soiution A). Difute 1.0 mL of Test soiution B 
to 20 mL with methanol, and mix (Reference soiution B ). Ap- 
ply separate 10-pL portions of the four Solutions on the 
starting linę to a suitable thin-layer chromatographic piąte 
(see Cnromatography (621)), coated with a 0.25-mm layer of 


chromatographic silica gel mixture. Al Iow the spots to dry, 
and develop the chromatogram in a solvent system consist- 
tng of a mixture of toluene, acetone, and ammonium hy- 
droxide (60:40:1) until the solvent front has moved about 
three-fourths of the length of the piąte. Remove the piąte 
from the developing chamber, and dry it at 105° for 
15 minutes. Locate the spots on the piąte by examination 
under short-wavelength UV light: any spot obtained from 
Test soiution A, other than the one correspond ing to 
levamisole, does not exceed, in size or intensity, the Princi¬ 
pal spot obtained from Reference soiution B, correspond ing 
to not morę than 0.5% of any indivtduaf impurity. Expose 
the piąte to iodine vapor in a ciosed chamber for 15 min- 
utes, and locate the spots on the piąte: any spot obtained 
from Test solution A, other than the one corresponding to 
levamisole, does not exceed, in size or Intensity, the princi- 
pal spot obtained from Reference soiution B t corresponding 
to not morę than 0.5% of any individual impurity, and the 
total of all impurities found does not exceed 1.0%. 

Assay —Dissolve about 200 mg of Levamisole Hydrochlo- 
ride, accurately weighed, in 30 mL of alcohol. Add 5.0 mL 
of 0.01 N hydrochloric acid, and tftrate with 0.1 N sodium 
hydroxide VS, determlntng the two inflection points potenti- 
ometrically. Determine the vo!ume, in ml, of 0.1 N sodium 
hydroxide consumed between the Lwo inflection points. 

Lach mL of 0,1 N sodium hydroxide consumed is equivalent 
to 24.08 mgof CnHiaNaS-HCI. 


Leyamasole Hydrochloride Tablets 

» Levamisole Hydrochloride Tablets contain an 
amount: of Levamisole Hydrochloride equivalent 
to not less than 90.0 percent and not morę than 
110.0 percent of the fabeled amount of levamis- 
ole (C--HuN/S). 

Packaging and storage —Preserve in weli-closed eon tai n- 
ers, 

Labeling-“Label it to State both the content of the actlve 
motety and the content of the salt used in formufating the 
article. 

USP Reference sfandards (11}— 

USP Levamisole Hydrochloride RS 

Identification— 

A: The retention time of the major peak for levamiso[e in 
the chromatogram of the Assoy preporation corresponds to 
that in the chromatogram of tne Standard preporation, as 
obtained in the Assay. 

B: The Rf vaiue of the principal spot obtained from Test 
soiution B in the Chromatographic purity test corresponds to 
that from Standard solution A. 

Dissofution (711)— 

Medium: 0.01 N hydrochloric acid; 900 mL. 

Apparatus 2: 50 rpm. 

Time: 45 minutes. 

Procedurę —Determine the amount of ievamisole 
(CnH^N^S) dissolved by employing UV absorption at the 
wavelength of maximurn absorbance at about 214 nm on 
filtered portions of the solution under test, sultably diluted 
with Dissofution Medium , if necessary, in comparison with a 
Standard solution havinq a known concentration of USP 
Levamiso!e Hydrochloride RS in the same Medium. 

Tolerances —Not less than 80% of the labeled amount 
of CnH^hhS is dissolved in 45 minutes. 

Unaformity of riosage units (905): meet the reqmre- 
ments. 
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ChromatograpliBc purity— 

Test solutiort A— Transfer an amount of powdered Tablety 
equlvalenf to 100 mg of !evamisole, to a glass test tubę, 

Add 5.0 ml of methanol, shake for 2 minutes, and filter. 

Test solution B —Dilute 1.0 mL of Test solution A to 10 mL 
with methanol, and mlx. 

Standard solution A —Prepare a solution of USP levanrnsoJe 
Hydrochloride RS in methanol having a concentration of 
2,4 mg per mL (equivalent to 2.0 mg of levamisole per mL), 

Standard solution B —Dilute 1.0 ml of Standard solution A 
to 20 mL with methanol, and mix. 

Frocedure—Apply sępa ratę 10-pL portions of Test Solutions 
A and B and Standard Solutions A and B to the starting linę 
of a suitable thin-layer chromatographic piąte (see Chromo - 
tography (621)) coated with a 0.25-mm iayer of chromato¬ 
graphic s(lica gel mixture. Aflow the spots to dry, and de- 
yelop the chromatogram in a solvent system consisting of a 
mixture of toluene, acetone, and ammonlum hydroxide 
(60:40:1) until the solvent front has moved about three- 
fourths of the length of the piąte, Remove the piąte from 
the deve!oping chamber, and dry the piąte at 105° for 
15 minutes. Locate the spots on the piąte by examination 
under short-wavelength UV light: any spot obtained from 
Test solution A f other than that of levamisole, does not ex- 
ceed, in size or intensity, the principal spot obtained from 
Standard solution B, corresponding to not morę than 0.5% 
of any individual impurity. Expose the piąte to iodine vapor 
in a ctosed chamber for 15 minutes, and locate the spots on 
the piąte: any spot obtained from Test solution A f other than 
that of ieyamisole, does not exceed, in size or intensity, the 
principal spot obtained from Standard solution B t corre- 
sponding to not morę than 0.5% of any individual impurity. 
Assay— 

Solution A —Prepare a 0.75% solution of monobasic am- 
monium phosphate in water, and adjust with dirsopropyla- 
minę to a pH of 7. 

Solution B —Use acetonitrile. 

Mobile phase —Use variable mixtures of Solution A and So¬ 
lution B as directed for Chromatographic system. Make ad- 
justments if necessary (see System Suita bil i ty under Chroma - 
tography (621)). 

Standard preparadon —Transfer about 20 mg of USP 
Levamiso!e Hydrochlorjde RS, accurately weighed, to a 
100-mL volumetnc fiask, add 10 mL of water, and swirl to 
dissolye. Dilute with methanol to vo!ume, and mix to obtain 
a soiutjon having a known concentration of about 0.2 mg of 
USP Levamisole Hydrachforide RS per mL, 

Resolution solution —Dissolve 20 mg of Levamisole Hydro- 
chloride in 5 mL of 0.1 N sodium hydroxide, and heat at 
100° in a closed vial for 5 hours. Allow to eool, and dilute 
1 mL of the solution to 25 mL with methanol. 

Assay preparation—- Transfer an accurately counted num- 
ber of Tablets, equivalent to about 150 mg of Ieyamisole 
(CtiHi : >N 2 S), to a 100-mL yolumetric fiask, Add 25 mL of 
water, and shake by mechanical means for 30 minutes. Di¬ 
lute with water to volume, and mix. Transfer 10.0 mL of this 
solution to a second 100-mL volumetnt fiask, dilute with 
methanol to yolume, and mix. 

Chromatographic system (see Chrom o tography (621))—The 
liquid chromatograph is eouipped with a 215-nm detector 
and a 4.6-mm x IG-cm column that contalns 3-um packing 
LI. The flow ratę is about 2 mL per minutę. The chromato¬ 
graph is program med as follows. 


Time 

{minutes) 

Solution A 
£%) 

Solution B 

Elution 

0-5 

80—*20 

20—*80 

finear gradient 

5-7 

20 

80 

isocratic 

7-8 

20—*80 

80—*20 

linear gradient 

8-12 

80 

20 

isocratic 


Chromatograph the Resolution solution , and record the peak 
responses as directed for Procedurę: the reiative retention 
times are 1.0 for fevamisole and about 1.3 for the major 
degradation product; and the resolution, /?, between 
Ieyamisole and the major degradation product is not less 
than 6.0. Chromatograph the Standard preparation, and re¬ 
cord the peak responses as directed for Procedurę: the ca¬ 
pa dty factor, k\ is not less than 3.0; the tailing factor is not 
morę than 1.8; and the relative standard deviatron for replr- 
cale injections is not morę than 2,0%, 

Procedurę —Separateiy Enject equal voiumes (about 10j.iL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the major peaks. Calcu la te the quantity, in 
mg, of levamisole (C 11 HT 2 N 2 S) in the Tablets taken by the 
formula: 

(204.29 / 240.75)(1000C)(m / r 5 ) 

in whtch 204.29 and 240.75 are the molecular weights of 
Ieyamisole and Ieyamisole hydrochlonde, respectively; C is 
the concentration, in mg per mL, of USP Levamiso!e Hydro- 
chloride RS in the Standard preparation; and o, and r s are 
the levamisole peak responses obtained from the Assay prep¬ 
aration and the Standard preparation, respectiyeiy. 


Levetiracetam 



C 9 HhN 2 02 ] 70.21 

1-Pyrrolidineacetamide, ct-ethy!-2-GXO-, (a5)~; 
(-)-(5)-a-Ethyl-2-oxo-l -pyrrolidineacetamide [102767-28-2]. 

DEFINITiON 

Levetiracetam contains NLT 98,0% and NMT 102,0% of 
1evetiraeetam (CsHi^NiO^), caiculated on the anhydrous 
and so]vent-free basis. 

IDENTIFICATION 
o A. Infrared Absorption (197K) 

o B. The retention time of the major peak of the Identifica¬ 
tion solution corresponds to that of the fevetiracetam 5- 
enantiomer from tne System suitability solution, as ob¬ 
tained in the test for Limit of Levetiracetam R-Enantiomen 

ASSAY 
• Procedurę 

Buffer: 2.7 g/L of monobasic potassium phosphate in 
water. Adjust with 2% agueous potassium hybroxide 
(w/v) to a pH of 5,5, 

Solution A: Acetonitrile and Buffer (1:19) 

Solution B: Acetonitrile 
Mobile phase: See Tobie f. 


labie 1 


Time 

Solution A 

Solution B 

{min) 

(%> 

<%) 

0 

100 

0 

3 

100 

0 

20 

71 

29 


System suitability solution: 0.2 mg/mL of USP Leve- 
tiracetam RS and 0.08 mg/ml of USP Levetiracetam Re- 
lated Compound A RS in Solution A. Prepare by first 
dissolving the required amount of USP Levetiracetam RS 
in a suitable yolumetric fiask. Add 10% of the fiask vol- 
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u me of 0.1 N potassmm hydroxjde. Let the mixture re- 
act at room temperaturę for about 15 min, and then 
neutrafize by adding OJ N hydroehloric add at 10% of 
the fiask volume. Add the reguired amount of USP 
Levetiracetam Related Compound A RS, sonicate to dis- 
solve, dilute with Solution A to volume, and mix. 

Notę —Levetiracetam related compound A ls included 
or peak identification purposes.] 

Standard solution: OJ mg/mL of USP Levetiraeetam RS 
m Solution A 

Sample solution: OJ mg/mL of Levedracetam in Solu¬ 
tion A 

Chromatographic system 

(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 205 nm 
Column: 4.6™ x 15-cm; packing LI 
Flow ratę: 0*9 mL/min 
Injection vo!ume: 10 pL 
System suitability 
Sample: System suitability solution 
[Notę —See Tobie 2 for relative retention Limes*] 
Suitabllity reguirements 

Relative standard deviation: NMT 1.0%, for the 
Ieveti race tam peak 

[Notę—I f system suitability criteria cannot be met, it is 
retom mended that the column temperaturę be main- 
tained at 20° to stabilize the system.] 

Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of levetiracetam (C b HhNz 02) 
in the portion of Levetiracetam taken: 

Result = [(rjrs) x (Q/Cu) x 100] - F 

fu = peak response of ievetiracetam from the 
Sample solution 

fs - peak response of levetiracetam from the 
Standard solution 

Cs = concentration of USP Levetiracetam RS in the 
Standard solution (mg/mL) 

Qj - concentration of Leveoracetam in the Sample 
solution (mg/mL) 

F - percentage of !evetiracetam tf-enantiomer 
from the test for Limit of Levetimcetam R- 
Enantiomer 

Acceptance criteria: 98*0%-102.0% on the anhydrous 
and solvent-free basis 

IMPURITIES 

• RESIDUE ON Ignition (281): NMT 0.1% 


Detete the foltowing: 

Heaw Metals, Meihod II (231)? 20 ppm* (orcciiii 
• Limit of Levetiracetam R-Enantiomer 

Mobile phase: rr-Hexane and dehydrated alcohol 
(80:20) 

System suitability solution: 0.1 mg/mL of USP Leve- 
tiracetam Racemic MIxture RS in Mobile phase 

Standard solution: 0.05 mg/mL of USP Levetiracetam 
RS in Mobile phase 

Sample solution: 10 mg/mL of Levetiracetam in Mobile 
phase 

Identification solution: 0.05 mg/mL of Levetiraeetam 
from Sample solution in Mobile phase 

Chromatographic system 
(See Chromatogropny (621), System Suitability.) 


Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 25-cm; 10-pm packing L51 
Flow ratę: 1.0 ml/min 
Injection volume: 20 pL 
System suitabllity 

Samples: System suitabllity solution and Identification 
solution 

[Notę—T he relative retention times for levetiracetam R- 
enantiomer and Jevetiracetam 5-enantiomer are 0,55 
and 1.0, respectively. Use the chromatogram from the 
Identification solution for Identification test BĄ 

Suitabllity reguirements 

Resolution: NLT 4.0 between the R- and 5-enanti- 
omers, System suitability solution. [Notę —|f a loss of 
resolution (less than 4*0) is observed, it is recom- 
mended that the column temperaturę be maintained 
at 25° to stabilize the system.] 

Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of levetiracetam tf-enantiomer 
In the portion of Leveliracetam taken: 

Result = (ruf x (CdC v ) x 100 

r u - peak response of levetiracetam ft-enantionner 
from the Sample solution 

r* - peak response of levetiracetam from the 
Standard solution 

Cs = concentration of USP Levetiracetam RS in the 
Standard solution (mg/mL) 

Cu = concentration of t_evetiracetam in the Sample 
solution (mg/mL) 

Acceptance criteria: NMT 0.8% 

* Limit of Levetiracetam Related Compound B 

[NoiE“Perform this test only if levetiracetam related 
compound B is a known process impurity*] 

Buffer: 1*22g of sodium 1 -decanesulfonate m 1 L of 
water containing about 1.3 mL of phosphonc acid, Ad- 
just with 20% (w/v) potassium hydroxide to a pH of 
3*0, 

Mobile phase: Acetonitrile and Buffer (3:17) 

System suitability solution: 2 mg/mL of USP Leve- 
tiracetam Related Compound B RS in Mobile phase 
Standard solution: 0.002 mg/mL of USP Levetrracetam 
Related Compound B RS in Mobile phase 
Sample solution: 2.0 mg/mL of Levetiracetam in Mobile 
phase 

Chromatographic system 

(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 200 nm 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1.0 mL/min 
Injection volumes 
System suitability: 10 jliL 
Anaiysis: 50 pL 
System suitability 
Sample: System suitability solution 
[NoTE—The retention time for leveti race tam related 
compound B is 9 min.] 

Suitability reąuirements 

Taiting factor: NMT 3.0* [NOTĘ—If a stgnificant tail- 
ing of the levefiracetam related compound B peak is 
observed (greater than 3.0), it is recommended that 
the column temperaturę be maintained at 27° to sta- 
biiize the system.] 

Relatiye standard devration: NMT 2.0% 

Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of levetiracetam related com¬ 
pound B in the portion of Levetiracetam taken; 

Result = (fulri) x ( QfCv) x (M r t/Mt 2 ) x 100 
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te = peak response of leyetiracetam related 
compound B from the Sample soiution 
r s - peak response of leyetiracetam related 

compound B from the Standard soiution 
Q - concentration of USP Leyetiracetam Related 
Compound B RS in the Standard soiution 
(mg/mL) 

C u - concentration of Leyetiracetam in the Sampte 
soiution (mg/mL) 

Hi = molecular wetght of leyetiracetam related 
compound B free base, 1024 
M r2 - molecular weight of leyetiracetam related 
compound B, 138.6 
Acceptance cnteria: NMT 04 0% 

[Notę—T he amount of leyetiracetam related compound 
B measured is to be included in the total impuritles n 
the test for Organie tmpuńties. ] 

• ORGANIC IMPURITIES 

Buffer, Soiution A, Soiution B, Mobile phase, System 
suitability soiution, Chromatographk system, and 
System suitability: Proceed as directed in the Assay. 
Standard soiution: 0.005 mg/mL of USP Levetiracetam 
RS in Soiution A 

Sample soiution: 5 mg/mL of Levetiracetam in Soiution 
A 

Analysis 

Samples: Standard soiution and Somple soiution 
Cafculate the percentage of each impurity in the por- 
tion of Leyetiracetam taken: 

Result = (rjrs) x (Cj/Cu) x (1/0 x 100 

r u = peak response of each impurity from the 
Sample soiution 

r 5 - peak response of leyetiracetam from the 
Standard soiution 

Cs ~ concentration of USP Levetiracetam RS in the 
Standard soiution (mg/mL) 

Cu = concentration of Levetiracetam in the Sample 
soiution (mg/mL) 

F = relative response factor (see Tobie 2) 

[Notę—D isregard any peak with a relative re ten tion 
time of 049 or less.] 

Acceptance criteria: See Tobie 2. 


Table 2 


Hanie 

ftelatiye 

Retention 

Time 

Relatlve 

Response 

Factor 

Acceptance 
Criteria, 
NMT (°/o) 

Pvridin-2-ol J 

0.37 

1.0 

0.025 

Leyetiracetam acid b 

0.62 

1*2 

0.3 

Leve tiracetam 

1.00 

— 

_ 

Leyetiracetam related 
compound A c 

1,25 

0.35 

0.05 

Any incfjyidual 
unspecified impurity 

— 

1.0 

0,05 

Total impurities 

_ 

— 

0.4 


J Not included in the total impurities limit 

b rS>2-(Z-Oxopyrrolidin*I*yl)butanojc acid. Included in ihe total impurilfes 
limit. 

* rS^W-(l-Amino-l-OJ?obutan-2-yi)-4'Ch[Qrobutanamide, Induded in the to¬ 
tal impuritles limit only if teveti race tam related compound B is a known 
process impurity. 

SPECIFIC TE5T5 

* Water Determination (921), Method la: NMT 0.5% 

ADDITIONAL REQU1REMENT5 

* Packagjng and Storace: Preserve in well-closed contain- 

ers, and storę at room temperaturę. 


• USP Reference Standards (11) 

USP Leyetiracetam RS 
USP Levetiracetam Racemlc Mixture RS 
A 1 4 mixture of: 

Leyetiracetam 5-enantiomer-(25)-2-{2-oxopyrroiidin- 
l-yl)butanamide; 

Leyetiracetam R-enantiomer (2fl)-2-(2-oxopyrrolidin- 
1 -yl)butanamide. 

USP Leyetiracetam Related Compound A RS 
(S)-N-(1 -Amino-1 -oxobutan-2-yl)-4-chlorobutanamide. 
CaHiiCIN^O^ 206.67 
USP Levetiracetam Related Compound B RS 
(5)-2-Aminobutanamide hydrochloride. 

CjHioNtO ■ HCI 1 38,6 


Leyetiracetam Injection 

DEFINITION 

Leyetiracetam Injection is a sterile soiution of leyetiracetam 
in Water for Injection and contalns NLT 90.0% and NMT 
110.0% of the labeied amount of leyetiracetam 
(CaHuNiCb). Leyetiracetam Injection may contain buffer- 
ing and isotonicity agents, Leyetiracetam Injection ton- 
tains no antimicrobiaJ agent. 

IDENTJFICATiON 

9 A. The retention time of the major peak of the Sample 
soiution corresponds to that of the Standard soiution, as 
obtained in the Assay. 

ASSAY 
* Procedurę 

Buffer: 1.0 g/L of anhydrous dibasic potassium phos- 
phate in water. Adjust with phosphoric add to a pH of 
6 . 0 . 

Mobile phase: Acetonitrile and Buffer (6:94) 

Diluent: Acetonitrile and water (6:94) 

System suitability soiution: Soiution containing Jeve- 
tiracetam and leyetiracetam add prepared from a solu- 
tion of 0.2 mg/mL of USP Leyetiracetam RS as follows. 
Dissolve the recjuired amount of USP Leyetiracetam R$ 
in 10% of the finał yolume of 04 N potassium hydrox- 
ide. Let the mixture react at room temperaturo for 
about 15 min, then neutrafize by adding 10% of the 
fiask yolume of 04 N hydrochloric add. Dilute with Dif- 
uent to yolume. 

Standard soiution: lOOpg/mL of USP Leyetiracetam RS 
in Diluent Sonication may be used to a id in dissolution 
if necessary. 

Sample soiution: Nominafly 100 ^ig/mL of leye¬ 
tiracetam from NLT 2 mL of Injection in Dituent 
Chromatographic system 
(See Chromatograpny (62)), System Suitability .) 

Modę: LC 

Detector: UV 205 nm 

Column: 3,9-mm x 30-cm; 10-j.im packing LI 
Flow ratę: 1 mL/min 
Injection yolume: 20 pL 
Run time: NLT 1.5 Eimes the retention time of 
leyetiracetam 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

[Notę—I dentlfy the peaks using the relative retention 
times given in Tobie ?.] 

Suitability reąuirements 

Tailtng factor: NMT 2.0 for the leyetiracetam peak, 
System suitability soiution 

Relative standard deviation: NMT 1,5%, Standard 
soiution 
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Anafysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of leve- 
tiracetam (CeHuNjO?) in the portion of Injection 
taken: 


* Sterility Tests (71): Meets the requirements when 

tested as directed for Aąueaus Solutions under Tesf for Ste- 
rility of the Product to Be Examined f Membranę Filtrotion 

• Particulate Matter IN INJECTIONS (788): Meets the re- 

guirements for small-volume rnjections 


Result = (fu/fs) x (Q/Cu) x 100 

r u = peak response of levetiracetam from the 
Sampie solution 

r s = peak response of levetiracetam from the 

Standard solution 

Cj - concentration of USP Levetiracetam RS in the 
Standard solution (jjg/mt) 

C u = nominał concentration of levetiracetam in the 
Sampie solution (pg/mL) 

Acceptance criteria: 90* *0%-! 10,0% 

IMPURITIES 
* ORCANIC IMPURITIES 

Buffer, Mobile phase, Difuent, System suitabifity solu¬ 
tion, Sampie solution, and Chromatographic sys¬ 
tem: Proceed as directed m the Assay. 

Standard solution: 0.1 pg/mL of USP Levetiracetam RS 
in Diluent 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę —Identify the peaks ustng the relative retention 
times in Tobie T.] 

Suitability requirements 

Tai ling factor: NMT 2,0 for the levetiracetam peak. 
System suitability solution 

Relative standard deviation: NMT 10.0%, Standard 
solution 

Signabto-noise ratio: NIT 10, Standard solution 
Anafysis 

Sampfes: Standard solution and Sampie solution 
Calculate the percentage of levetiraoetam acid and any 
other unspedfied degradation product in the portion 
of injection taken: 

Result - (Wn) x (Cs/ Cif) x 100 

fu = peak response of levetiracetam acid or any 
individual unspedfied degradation product 
from the Sampie solution 

r% = peak response of levetiracetam from the 
Standard solution 

Cs = concentration of USP Levetiracetam RS in the 
Standard solution (pg/mL) 

Cu = nominał concentration of levetlracetam in the 
Sampie solution (pg/mL) 

Acceptance criteria: See Table h 


Tabfe 1 


Marne 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (°M 

tevetiracelam acid j 

0,4 

0.3 

Leveti race Lam 

1.0 

_ 

Any indMdual unspedfied 
deoradatlon oroduct 

— 

0,10 

Total impunties 


1.00 


a (5)-2-{2-Oxopyrrolidin-1 -yQbtltanofę acid. 


SPECIFIC TESTS 

* PH (791): 5,0-6.0 

• Bacterial Endotoxins Test (85): Contalns NMT OJ75 

USP Endotoxin Units/mg of levetiracetam 


ADDITIONAL REQUIREMENTS 

» Packaging ano Storage: Preserve in wdi-dosed Type f 
glass vials. Storę at controiled room temperaturę. 

• Lareung: Label the article to indicate that the Injection *s 

to be diluted prior to administration. 

* USP Referenci Standards (11) 

USP Endotoxin RS 
USP Levetiracetam RS 


Levetiracetam Orał Solution 


DEFINiTION 

Levetiracetam Orał Solution contains NLT 90 0% and NMT 
110.0% of the labeled amount of levetiracetam 
(C|H t 4N 2 0 2 ). 

IDENTIFICATION 

* A* The retention time of the major peak fn the Sampie 
solution corresponds to that of the Standard solution , as 
obtained in the Assay, 

ASSAY 
9 Procedurę 

Solution A: Dilute 1 ml of phosplioric acid with water 
to 1 L 

Solution B: Acetonitriie 
Mobile phase: See Table h 


Table 1 


Time 

fmin) 

Solution A 

Solution B 
£%> 

0 

92 

8 

6 

92 

8 

7 

■;o 

60 

10 

40 

60 

11 

92 

S 

15 

92 

H 


Standard solution: 1.0 mg/mL of USP Levetiracetam RS 
in Solution A 

Sampie solution: Nominally 1.0 mg/mL of leve- 
tiracetam prepared as follows. Transfer a suitable vol- 
ume of the Orał Solution to a suitable volumetnc fiask 
to obtain 1.0 mg/mL finał concentration of leve- 
ti race tam. Add 60% of the fiask volume of Solution A t 
and sonicate at room temperaturę for 5 min with inter- 
mittent shaking. Allow the solution to cod, and dii u te 
with Solution A to vo!ume. Pass a portion of the solution 
under test through a suitable fifter. 
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Chromatographk system 

(See Ciifomatogmpny (62]) f System Su i ta bil i ty.) 

Modę: LC 

Detector: UV 230 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
FJow ratę: 1 *5 mL/min 
(njection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailmg factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Sampfes: Standard sofution and Sample solution 
Calcu late the percentage of the labeled amount of leve- 
tiracetam (CuHiłN^Oz) in the portion of Orał Solution 
taken: 

Result - (r u /r s ) x (Cd Cu) x 100 

ru - peak response of levetiracetam from the 
Sample solution 

rs - peak response of levetiracetam from the 
Standard solution 

G = concentration of USP Levetiracetam RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of levetiracetam in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

IMPURIT1ES 

ł 0RGANIC IMPURITIES 

Solution A: Dilute 2 mL of phosphork acid with water 
to 1 L. 

Solution B: Acetonitrile 

Diluent: Acetonitrile and Solution A (5:95) 

Mobile phase: See Tobie 2 . 


Table 2 


Time 

Solution A 

Solution B 

(min) 



0 

100 

0 

7 

93 

5 

20 

90 

to 

30 

75 

25 

35 

50 

50 

40 

50 

50 

41 

100 

0 

50 

100 

0 


System suitability solution: 0.2 mg/mL of USP Leve- 
tiracetam RS and 0.1 mg/mL of USP Levetiracetam Re¬ 
lated Compound A RS in Diluent prepared as follows, 
Drssolve the required amount of USP Levetiracetam RS 
in 10% of the finał votume of 0.1 N potassium hydro*- 
ide. Let the mixture reacl at room temperaturę for 
about 15 min, and then neutralize by adding 0.1 N 
hydrochioric acid at 10% of the fiask volume. Add the 
required amount of USP Levetiracetam Related Com¬ 
pound A RS, sonicate to dissolye, and dilute with Dilu¬ 
ent to volume, [Notę—T łlis solution contains leve- 
tiracetam, levetiracetam add, and fevetiracetam related 
compound A.] 

Standard solution: 3 jag/mL of USP Levetiracetam RS in 
Solution A 

Sample solution: Nominally 2 mg/mL of !eve tiracetam 
prepared as follows. Transfer a suitable volume of the 
Orał Solution to a suitable volumetric fiask. Add 60% of 
the fiask volume of Solution A t and sonicate at room 
temperaturę for 5 min with intermittent shaking. Al Iow 
the solution to cool, and dilute with Solution A to vol- 
ume, Pass a portion of the solution through a suitable 
filier. 


Chromatographk system 

(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 15-cm; 5-j.tm packing U 

Column temperaturę: 45° 

Flow ratę: 1 mL/min 
I njection vo!ume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 2.0 between Jevetiracetam related 
compound A and levetiracetam acid. System suitobil- 
ity solution 

Tailing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Orał Solution taken: 

Result - (ru/r s ) x (Cs/Cu) x (1/F) x 100 

ru - peak response of the impurity from the 
Sample solution 

rj = peak response of levetiracetam from the 
Standard solution 

Q = concentration of USP Levetiracetam RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of levetiracetam in the 
Sample solution (mg/mL) 

F = relative response factor for each impurity (see 
Tobie 3) 

Acceptance criteria: See Table 3. 


Table 5 


Name 

Relative 

Retentlon 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%) 

Levetiracetam 

1.00 

_ 

_ 

Leve tiracetam related 
compound A* b 

1.38 

— 

— 

Levetiracetam add‘ 

1.46 

0.92 

0.3 

Any indlvidual unsped- 
fied degradation 
producL 


1.0 

0.10 

To tal impurilies 

— 


1.0 


4 (J)-N-(1 - Am ino-1 ^xobutan^ ylH-chlorobutanannide. 

^This h a process impurity and fnduded for peak identrffcation ptrrposes 

onty. 

c (5)-2-(2-Ox opy rrofi di n-1 -y I) bu ta nok acid. 

SPECIFIC TE5TS 

• PH (791); 4.8-6.3 

» Microbial Enumeration Tests (61) and Tests for Speci 
FIED MKROORGANE5IU15 (62): The to tal aerobtc microbiaf 
count does not exceed 10* cfu/mL. The to tal yeasts and 
molds count does not exceed 10 1 du/mL. It meets the 
reguirement of the test for absence of Escherichia coli, 

ADDITIONAL REQUIREMENTS 

• Packacimg ano Storage: Preserve in light-resistant con- 

tainers. Storę at controlled room temperaturę, 

• USP reference standards (11) 

USP Levetiracetam RS 

USP Levetiracetam Related Compound A RS 
(5}-N-(1 -Amino-1 -oxobutan-2-yl)-4-chlorobutanamide. 
C s H 15 CIN ; 0 2 206.67 
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Leve tiracetam Tablets 


DEF1NJTTON 

Leve£iracetam Tablets contain NLT 90,0% and NMT 110,0% 
of the labeled amount of levetiracetam (Cgi^hbOi), 

IDENTIFICATION 

* A, Infrared Absorftion (197K), (197A) 

Standard solution: 1 mg/mL solution of USP Leve- 
tiracetam RS in solution prepared as follows. Transfer a 
suitable guantity of USP Levetiracetam RS to a suitable 
volumetric fiask. Add 70% of the fiask volume of ace* 
tonę. Sonicate for 15 min, Difute with acetone to 
volume. 

Standard: Pass 10 ml of the Standard solution through 
a membranę filter of 0.45-jim porę size. Evaporate ace¬ 
tone from the fil tratę completely to form erystais. 
Scratch the erystais, Weigh 2-4 mg of the residue and 
200 mg of KBr in a mortar and pestie. Mix and grind 
well, and prepare the KBr pellet, 

Sampfe solution: Transfer an amount of finely pow- 
dered Tablets (NLT 20) equivalent to 250 mg of feve- 
tiracetam to a 50-mL vo1umetric fiask, Add 35 mL of 
acetone, Sonicate for 15 min, Difute with acetone to 
volume, 

Sample: Pass 10 mL of the Sample solution through a 
membranę filter of 0,45-pm porę size. Evaporate ace¬ 
tone from the fil tratę completely to form erystais, 
Scratch the erystais. Weign 2-4 mg of the residue and 
200 mg of KBr in a mortar and pestie. Mix and grind 
well, and prepare the KBr pellet. 

Analysis: Record the spectra of the Standard and Sam¬ 
ple between 4000 cm-’ and 650 cm 1 . 

Acceptance criteria: The spectrum of the Sample corre- 
sponds to that of the Standard • 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the standard solution , as 
obtained in Lhe Assoy. 

ASSAY 

* Procedurę 

Buffer: 1.4 g/L of monobasic potassium phosphate and 
0.6 g/L of sodium 1-heptanesulfonate, adjusted with 
phosphoric acid to a pH of 2,8 
Mobile phase: Acetonitrile and Buffer (8:92) 

Dtluent: Acetonitrile and water (20:80) 

Standard solution: 0.35 mg/mL of USP Levetiracetam 
RS tn DfluenL Sonication may be used to aid dissolution, 
Sample solution: Nominally 0,4 mg/mL of ieve- 
tiracetam from NLT 20 Tablets, finely crushed, In Dilu- 
ent Sonication may be used to aid dissoJution, 
Chromatographic system 
{See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4,6-mm x 25-cm; 4-jum packing LI 
Flow ratę: 2 mL/min 
Injection voiume: 10pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Taifing factor: NMT 2.0 
Relative standard deyiatron: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Cafculate the percentage of the labeled amount of leve- 
tiracetam (CsHmN^O^) in the portion of Tablets taken: 

Result = (r a /r$) x (ts/Cy) x 100 

fu = peak response from the Sample solution 

Cs = peak response from the Standard solution 

C s - concentration of USP Levetiracetam RS in the 
Standard solution (mg/mL) 


Q - nominał concentration of levetiracetam in the 
Sample solution (mg/mL) 

Acceptance criteria: 90,0%-110.0% 

PERFORMANCE TESTS 
» DIS SOLUTI ON (71 1) 

Test 1 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: See Table h 


Tafcie 1 


Tablet Strength 

{ma/Tablet) 

Time 

fitiin) 

250 

15 

500 

15 

750 

15 

1000 

30 


Buffer: 6,8 g/L of monobasic potassium phosphate, 
adjusted with difute potassium hydroxide to a pH of 
5.6 

Mobile phase: Acetonitrile and Buffer (15:85) 

Standard solution: (L/IGOO) mg/mL in Medium, where 
L is the Tablet labei claim, in mg 
Sampfe solution: Pass a portion of the solution under 
test though a suitable filter of 0.45-pm porę size, 
Chromatographic system 
(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1.2 mL/min 
Injection voiume: lOpL 
System suitability 
Sampje: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2,0 
Re!ative standard deviation: NMT 2.0% 

Analysis 

Sa m pies: Standard solution and Sample solution 
Cakulate the percentage of the labeied amount of 
levetiracetam (CeHursfcOj) dissolved: 

Result = (fu/fs) x (Cs/L) x Vx 100 

r u ~ peak response from the Sample solution 

r* = peak response from the Standard solution 

Q == concentration of USP Levetiracetam RS in the 
Standard solution (mq/mL) 

L = label claim (mg/Tablet) 

V - volume of Medium, 900 mL 
Tolerances 

NLT 70% (Q) of the labeled amount of !evetiracetam 
(C b HmN 20 2 ) in 15 min for Tablets labeled to contain 
250, 500, or 750 mg; NLT 80% (Q) of the labeled 
amount of levettraeetam (CbHuN^O?) in 30 min for 
Tablets labeled to contain 1000 mg. 

Test 2: if the product complies with this test, the label- 
ing indicates that the product meets USP Dissolution 
Test 2, 

Medium: Water; 900 mL, deaerate, if necessary 
Apparatus 2: 50 rpm 
Time: 15 min 

Buffer: 1.36 g/L of monobasic potassium phosphate, 
adjusted with 10% potassium hydroxide to a pH of 

Mobile phase: Acetonitrile and Buffer (10:90) 

Standard solution: 54pg/mL of USP Levetiracetam RS 
in Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. Dilute an aliquot with 
Medium to obtain a concentration similar to that of 
the Standard solution. 
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Chromatographk system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV210nm 

Column: 4,6-mm x 15-cm; 5-jam packing LI 

Column temperaturę: 30° 

Flow ratę: T.5 mL/min 
Injection volume: 20 jiL 
System suitability 
Sample: Standard soiution 
Suita bility reguirements 
Tailing factor: NMT 1.5 
Relative standard deviation: NMT 1,0% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of 
leyetiracetam (C 8 HhN 2 0z) dissolyed: 

Result = (rjrs) x (Cs/ i) xDx1/xl 00 

fu - peak response from the Sample soiution 

r s = peak response from the Standard soiution 

C s = coneentration of USP Levetiracetam RS in the 
Standard soiution (mg/mL) 

L - label claim (mg/Tablet) 

D - dilution factor of the Sample soiution 
V = yolume of Medium , 900 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
[eyetiracetam (ChHmNzOz) is dissolyed. 

Test 3: If the product compHes with this test, the labef- 
ing indicates that the product meets USP Dissolution 
Test 3. 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Buffer, Mobile phase, Standard soiution, Sample so- 
lution, Chromatographk system, System suitabifity, 
and Analysis: Proceed as cfirected for Test L 
Tolerances: NLT 80% (Q) of the labeled amount of 
ievetiracetam (CjsHuN^Oa) is dissolved, 

» Uniformity of Dosage Units (905): Meet the 
reguirements 

1MPURITIES 

* Organic Impureties 

Buffer: 6.8 g/L of monobasic potassium phosphate and 
0.85 g/L of sodium 1-heptanesulfonate, adjusted with 
phosphorfc acid to a pH of 2.8 
Mobile phase: Acetonitrile and Buffer (5:95) 

System surtability soiution: 3.6^g/mL of USP Leye¬ 
tiracetam RS and 3.6 pg/mL of USP Leyetiracetam Re- 
lated Compound B RS in Mobile phase 
Standard soiution: 3.6 pg/rnL of USP Leyetiracetam RS 
in Mobile phase 

Sample soiution: Eąuryalent to 1.2 mg/mL of leye¬ 
tiracetam from NLT 20 Tablets, finely crushed, in Mobile 
phase . [NOTĘ—Sonicate if necessary, and centrifuge the 
soiution before passing through a suitable filter.] 
Chromatographic system 
(See Chromatography (621), System Suitabillty.) 

Modę: LC 

Detector: UV 200 ntn 
Column: 4.6-mm x 25-om; 4-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: lOpL 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

Suitability requirements 

Resolution: NLT 2.0 between leyetiracetam related 
compound B and leyetiracetam, System suitability 
soiution 

Ta i ling factor; NMT 2.0, Standard soiution 
Relatiye standard deviation: NMT 10.0%, Standard 
soiution 


Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of each impuhty in the por- 
tion of Tablets taken: 

Result = (rufo) x (CdCd) x (1/f) x 100 

r u - peak response of each impurity from the 
Sample soiution 

r* = peak response of leyetiracetam from the 
Standard soiution 

Cs = coneentration of USP Leyetiracetam RS in the 
Standard soiution (mg/mL) 

Cu = nominał coneentration of leyetiracetam in the 
Sample soiution (mg/mL) 

F - reiative response factor (see Table 2) 
Acceptance criterra: See Table 2. 


Table 2 


Name 

Relatlve 

Retentron 

Time 

[Relatiue 

Response 

Factor 

Acceptance 
Crileria, 
NMT {%> 

Levetiracetam related 
compound B J 

0.54 

— 

— 

Leveti race Lam 

1.0 

_ 

__ 

Leyetiracetam related 
comoound 

1.7 

— 

— 

Leyetiracetam acid c 

2.1 

0.79 

0.3 

Any individual 
unspecified degrada- 
tion product 


1.0 

0.1 

Total imourities 

— 

— 

0.6 


1 These jrnpuriUes are Usted for inforrnation only; they are proceSS impuri- 
Ii es, which ara controlted in the drug substance. 

& (5>AK1 -Amino-1 -oa obuta rc-2-yl)-4-chlorobuta na mide. 
c (5)-2‘(2-Oxopyrrofidine'1 -yljbutanorc acid, 

ADD1TIONAL REQUIREMENTS 

* PAOtAGiNG and Storage: Preserve in tight containers. 

Storę at controlled room temperaturę. 

* Labeling: When morę than one Dissolution test is given, 
the labeling States the Dissolution test used only if Test 1 
is not usecf 

* USP Reeerence Standards (11) 

USP Leyetiracetam RS 

USP Leyetiracetam Related Compound B RS 
(S)-2“Aminobutanamide hydrochloride. 

OHioN 2 0-HCI 138,60 


Leyetiracetam Extended-Release Tablets 

DEF1MITIOM 

Leyetiracetam Extended-Release Tablets contain NLT 90,0% 
and NMT 110,0% of the labeled amount of leyetiracetam 
(GHhNjOi). 

IDENTIFICATION 

■ A. The retentron time of the major peak of the Sample 
soiution corresponds to that of the Standard soiution , as 
obtained in the Assay. 

ASSAY 
• Procedurę 

Buffer: 1,4 g/L of anhydrous dibasic sodium phosphate 
in water. Adjust with phosphoric acid to a pH of 3.5. 
Mobile phase: Acetonitrile and Buffer (10:90) 

Standard stock soiution: 1.0 mg/mL of USP Leve- 
tiracetam RS prepared as follows, Weigh a suitable 
guantity of the Reference Standard into a yolumetric 
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fiask. Add Mobile phase to fili 60% of fiask volume and 
tetrahydrofuran to fili 4% of fiask volume. Sonicate h 
cool water to dissoive, Equifibrate to room temperaturę, 
Dilute with Mobile phase to volume. 

Standard solution: 0,08 mg/mL of USP Levetiracetam 
RS in Mobile phase from Standard stock solutton . Pass a 
portion of the solution through a suitable filter of 0,45- 
jim porę srze, 

Sample stock solutton: Nominally (£/ 100) mg/mL of 
levetiracetam from NLT 5 Tablets prepared as follows, 
where £ rs the label claim m mg/Tablet. Transfer the 
Tablets to a volumetrk fiask containing tetrahydrofuran 
to fili about 5% of fiask vo!ume. Stir for 30 mm, and 
allow to stand for 5 min. Sonkate for 20 min with In- 
termittent shaking. Add Mobile phase to fili 80% of finał 
volume, and sonicate In cold water for 20 min with 
intermlttent shaking, Add methanol to fili 10% of fiask 
vofume, Dilute with Mobile phase to volume. Centnfuge 
for 15 min, and pass a portion of the solution through 
a suitable filter of 0.2-^im porę size, 

Alternatively, the Sampie stock solution, havtng a nomi- 
nal concentration of 3 mq/mL of levetiratetam, may 
be prepared as follows. Fmely grind NLT 10 Tablets, 
and transfer an amount equivafent to 750 mg of leve- 
tiracetam to a suitable volumetric fiask. Add 18% of 
the fiask volume of acetonitnle. Sonicate for 10 min 
followed by shaking using a mechanical shaker for 10 
min. Add 18% of tne fiask voiume of water, and shake 
for 15 min using a mechankal shaker, Allow the sanv 
ple to equilibrate to room temperaturę, and dilute 
with a mrxture of acetonitriJe and water (50:50) to vol- 
ume. Pass a portion of the solution through a suitable 
filter of 0.45-pm porę size. 

Sample solution: Nominally 0.08 mg/mL of !eve- 
tiracetam in Mobile phase from Sample stock solution 
Chromatographk system 
(See Chromatograpny (621), System Suitability-) 

Modę: LC 

Detector: UV 205 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L7 
Temperatures 
Column: 30° 

Autosampler: 10° 

Flow ratę: 1.5 mL/mln 
Injection volume: 10 jiL 

Run time: 3 times the retenfion time of levetiracetam 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysls 

Samples; Standard solution and Sample solution 
Calculate the percentage of the labeled amount of leve- 
tiracetam (CbH^N^Oj) in the portion of Tablets taken: 

Result = (ry/r s ) x (CJC U ) x 100 


Acceptance criteria; 90.0%“110.0% 

PERFORMANCE TE5TS 

Change to read: 

• DissoLunoN (7tT) 

Test 1 

Buffer A: Dissolve 6.8 g of potassium dihydrogen 
phosphate and 0.2 g of sodium hydroxide in 1 L of 
water. If netessary, adjust with 1 N sodium hydroxide 
to a pH of 6.0. 

Medium: Buffer A; 900 mL 
Apparatus 1: 100 rpm 
Trmes: 1, 2, 4, and 8 h 

Buffer B: 1.4 g/L of anhydrous dibasic sodium phos- 
phate In water. Adjust with phosphonc acid to a pH of 

Mobile phase: Acetonitrile and Buffer B (10:90) 
Standard stock solution: 1.7 mg/mL of USP Leve- 
tiracetam RS in water. Sonlcation may be used to aid 
in dissolution. 

Standard solution: (£/9QQ) mg/mL of USP Leve- 
tiracetam RS in Medium from Standard stock solution , 
where L ts the label claim in mg/Tablet. Pass a portion 
through a suitable filter of 0.45-pm porę size. 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size. 
Chroma tographic system 
<$ee Chromotogrophy (621), 

Modę: LC 
Detector: UV 205 nm 

Column: 4,6-mm x 25-cm; 5-pm packing 17 
Temperatures 
Column: 30° 

Autosampler: 10° 

Flow ratę: 1.5 mL/min 
injection vo!ume: 5 pL 

Run time: 2 times the retentron time of levetiracetam 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2,0 
Re!atrve standard deviation; NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the concentration, G, of Ievetiracetam 
(CaHhNjOz) in Medium (mg/mL) after time point /: 

Result, = (ry/rs) x Cs 

ry - peak response from the Sample solution 

r s = peak response from the Standard solution 

Cj = concentration of the Standard solution 
(mg/mL) 

Calculate the percentage of the labeled amount of 
levetrracetam (CsHuNjCb) dissolved at each time 


System Suitability .) 


r u 

- peak response of levetiracetam from the 

point (i): 


Sample solution 

- peak response of levetiracetam from the 

Standard solution 

Result, = C, x Vx (1/Ł) x 100 

Q 

Cu 

= concentration of USP Levetiracetam RS in the 
Standard solution (mg/mL) 

= nominał concentration of fevetiracetam in the 

Sample solution (mg/mL) 

Resulti = [(O x tO + (C, x W)] x (1/Ł) x 100 

Resultj = {(C, x V) + ((Cj + G) x Vy> x (1/Ł) x 100 


Resulb = {(O x V) + [(Cj + C + Cr) x V s ]} x (]/£) x 
100 

C = concentration of levetiracetam in the portion 
of sample withdrawn at the specified time 
point (mg/mL) 

V = volume of Medium t 900 mL 
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l - label da im (mg/Tablet) 

V$ - volume of the Sampie solution withdrawn at 
each time point and replaced with Medium 
(mL) 

Toferances: See Tobie h 


Calculate the percentage of the labeied amount of 
levetr race tam (GH hN^ O 2 ) dśssolved at each time 
point (i); 

Resulti = Ci x V x (1/L) x 100 


Table 1 


Time Point 

tn 

Time 

(h) 

Amount Dissolved 

500 mg/ 
Tablet 

750 mg/ 
Tablet 

1 

1 

25-45 

33-53 

2 

2 

45-65 

45-65 

3 

4 

60-80 

65-85 

4 

S 

NIT 80 

NLT 80 



The percentages of the labeied amount of leve- 
tiracetam (CsHuNhCh), dissolved at the times spęd- 
fied, conform to Dissolutlon (711), Acceptonce Tobie 2. 
Test 2; If the product complies with this procedurę, the 
labeling indicates that it meets USP Dissoludon Test Z 
Btiffer A: Dissolve 6.8 q of potassium dihydrogen 
phosphate and 0,2 g of sodium hvdroxide in 1 L of 
water. If necessary, adjust with 1 N sodium hydroxide 
to a pH of 6.0. 

Medium: Buffer A ; 900 m L 
Apparatus 1: 100 rpm 
Trmes: 1, 2, 4, and 8 h 

Buffer B; 2.82 g/L of potassium dihydrogen phosphate 
in water 

Mobile phase: Acetonltrile and Buffer B (5:95), Adjust 
with pnosphoric acid to a pH of 2.0. 

Standard solution: (1/900) mg/mL of USP Leve- 
tiracetam RS in Medium, where i is the fabel cfaim in 
mg/Tablet 

Sampie solution: Pass a portion of the solution under 
test through a suftabie filter of 0.45-jum porę size. 
Chromatographic system 
(See Chromotograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 235 nrn 
Columns 

Guard: 4.6-mm x l~em, 4.6-mm x 2-cm, or 4.0-mm 
x 2-tm; 5-pm packing LI 
Anafytical: 4.6-mm x 5-cm; 5-jLim packing LI 
Flow ratę: 0.8 ml/min 
Injection votume: 10 pL 

Run time: 2 times the retention time of levetiracetam 
System suitability 
Sampie: Standard solution 

Suitability reguirements 
Tailing factor: NMT 2.0 

Reiative standard deviation: NMT 1.5%forfive 
replicate injections 
Analysis 

5 a m p I e s: Standard solu don a n d S ample solu don 
Calculate the concentration, G, of leveUratetam 
(CaHuN^Ch) in Medium (mg/mL) after time point h 

ResulL = (fu/ft) x C s 

fu - peak response from the Somple solution 

r s - peak response from the Standard solution 

Q = concentration of the Standard solution 
(mg/mL) 


Resulb ={[Qx(V- l/ s )] + (Ci x V s )} x (1 fi) x 100 


Result 3 - (fO x[V-(2x V 5 )]} + [(O + Cr) x V s ]) x 
0/L) x 100 


ResulLł - ({G x[V-(3x V s )]) + [(G + G -t G) x V h ]) x 
0/L) x 100 

G = concentration of levedraeetam in Medium in 
the portion of sampie withdrawn at time 
point /' (mg/mL) 

V = vo!ume of Medium f 900 mL 
i = label claim (mg/Tablet) 

V$ - volume of the Sampie solution withdrawn from 
the Medium (mL) 

Tolerances: See Table Z 


Table 2 


Time Point 
(0 

Time 

m 

Amount Dissolved 

500 mg/ 
Tablet 

(%) 

750 mg/ 
Tablet 

1% 1 

1 

i 

22-42 

16-36 

Z 

2 

39-59 

30-50 

3 

4 

62-82 

50-70 

4 

8 

NLT 80 

NLT 80 


The percentages of the labeied amount of leve- 
drace tam (CbHuNzOj), dissolved at the times speci- 
fied, conform to Dissoludon (711), Acceptonce Table 2. 
Test 3: ff the product complies with this procedurą the 
labeling indicates that it meets USP Dissoludon Test 3 . 
Buffer A: Dtssofve 6.8 g of monobasic sodium phos¬ 
phate dihydrate and 0.5 g of sodium hydroxide in 1 L 
of water. Adjust to a pH of 6.0. 

Medium: Buffer A ; 900 mL 
Apparatus 1: 100 rpm 
Times: 1, 2, 4, and 8 h 

Buffer B: 7.8 g/L of potassium dihydrogen phosphate 
in water. Adjust with sodium hydroxide to a pH of 5.6. 
Mobile phase; Acetonitrile and Buffer B (15:85) 
Standard solution: (L/900) mg/mL of USP Leve- 
tiracetam RS in Medium , where L is the label claim in 
mg/Tablet 

Sampie solution: Centrifuge a portion of the solution 
under test. 

Chromatographic system 

(See Chromotograpny (62 1}, System Suitability.) 

Modę: LC 

Detector; UV 220 nm 

Column: 4.6-mm x 15-cm; 5-jum packing LI 

Column temperaturę: 30 c 

Flow ratę: 1,5 ml/min 

Injection volume: 10j.it 

Run time: 2 times the retention time of levetiracetam 
System suitability 
Sampie: Standard solution 
Suitability reguirements 

Column efficiency: NLT 1500 theoreticai plates 
Relaliue standard deviation: NMT 2.0% for six rep¬ 
licate injections 
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Analysis 

Samples: Standard solution and Sample solution 
Calculate the concentration, G, of levetiracetam 
(CbH m N 2 02) in Medium (mg/mL) after time point j: 

Resufh = { rjrs ) x Q 

r u - peak response from the Sample solution 

r% - peak response from the Standard solution 

Cs = concentration of USP Levetiracetam RS in the 
Standard solution (mg/mL) 

Calculate the percentage of tne labeled amount of 
levetiracetam (CaHuMzOa) dissolved at each time 
point (i): 

Resulti - G x V x (1 /jL) * IGO 


Result 2 = {[G x (V - V s )] + (Ci x VQ} x (l/i.) x 100 


Result* = ({G x [V- (2 x V s )]} + [(G + G) x V 5 ]) x 
(1/0 x 100 


Blank: Medium 
In strunie n tal conditions 
Modę: UV 

Analytical wavelength: 210 nm 
Analysis 

Samples: Standard solution and Sample solution 
Calcutate the concentration, G, of levetiracetam 
(GHuNzCh) in Medium (mg/mL) after time point /: 

ResulL - (Au/Aj) x t* 

Ay = absorbance of the Sample solution 
A$ - absorbance of the Standard solution 
Cs = concentration of the Standard solution 
(mg/mL) 

Calculate the percentage of the labeied amount of 
ievetiracetam (CaHuNzOO dis$olved at each time 
point {/); 

Resulh = C f x Vx (1/0 x 100 


Resulti = [(C 2 x V) + (Ci x ^)3 x (1/0 x 100 


ResulL* - ({G x [V - (3 x V^]} + [(G + G +G) x l/ s ]) x 
(1/0 x 100 


Resulti = {{Ci x V) + [(C 2 + G) x V,]} x (1/0 x 100 


G = concentration of ievetiracetam in Medium in 
the portion of sample withdrawn at time 
point / (mg/mL) 

V - vo(ume of Medium, 900 mL 

L = label claim (mg/Tablet) 

V$ - vo!ume of the Sample solution withdrawn from 
the Medium (mL) 

Tolerances: See Tabfe 3 . 


Table 3 


Time point 

Ul 

Time 

(h) 

Amount Dlssoived 

500 mg/ 
Tablet 

cm 

750 mg/ 
Tablet 

OM 

i 

i 

42-62 

35-55 

2 

2 

59-79 

50-70 

3 

4 

78-98 

70-90 

4 

8 

NLT 80 

NLT 80 


The percentages of the labeled amount of teve- 
tiracetam (CgHuiNiOi), dissolved at the times speci- 
fied, conform to Dlssolution (711 ), Acceptonce Tobie Z 
Test 4: If the product compiies with this procedurę, the 
iabeling indicates tliat it meets USP Dissolution Test 4, 
Buffet: 6,8 g/L of monobasic potassium phosphate in 
water, Adjust with sodium hydroxide to a pH of 6,0. 
Medium: Buffer, 900 mL 
Apparatus 1: 100 rpm 
Times: 1, 2, 4, and 8 h 

Standard solution: (1/900) mg/mL of USP Leve- 
ttracetam RS in Medium, where i is the label claim in 
mg/Tablet 

Sample solution: Pass a suitable portion of the solu- 
tion under test through a suitable filier of 0.45-pm 
porę size* Discard the first 3 mL of the filtrate, Dilute a 
known volume of the remaming filtrate quantitatively 
with Medium. 


ResulŁ* - {(O x V) + [(Q + G + G) x V s ]} x (1/L) x 
100 

G = concentration of Ievetiracetam in the portion 
of sample withdrawn at the specifiea time 
point (mg/mL) 

V = valume of Medium, 900 mL 
i - label daim (mg/Tablet) 

V$ - volume of the Sample solution withdrawn at 
each time point and replaced with Medium 
(mL) 

Tolerances: See Tabie 4. 


labie 4 


Time Point 
fil 

Time 

m 

Amount D(ssolved 

500 mg/ 
Tablet 

OM 

750 mg/ 
Tablet 

£%1 

1 

i 

22-42 

16-36 

2 

2 

39-59 

30-50 

3 

4 

62-82 

50-70 

4 

8 

NIT 80 

NLT 80 


The percentages of the labeled amount of leve- 
tiracetam (CuHuNhCb), dissotved at the times spęd- 
fied, conform to Dissolution (711), Acceptonce Table 2. 
Test 5: If the product complies with this procedurę, the 
iabeling indicates that it meets USP Dissolution Test 5, 
Medium: pH 6.0 phosphate buffer (6.8 g/L of mono¬ 
basic potassium phosphate in water. Adjust with so¬ 
dium hydroxide to a pH of 6.0.); 900 mL 
Apparatus 1: 100 rpm 
Times: 1, 4, 8, and 12 h 

Buffer: 2.7 g/L of monobasic potassium phosphate in 
water 

Mobile phase: Acetonitrile and Buffer (10:90) 

Standard stock solution: 2.8 mg/mL of USP Leve- 
tiracetam RS in Medium preparea as follows. Transfer a 
suitable guantity of USP Levetiracetam RS to a suitable 
vołumetric fiask, Dissolve in 20% of the fiask volume of 
methanoL Dilute with Medium to vo!ume. 

Standard solution: (L/900) mg/mL of USP Leve- 
tiracetam RS in Medium from Standard stock solution ; 
where L is the label claim in mg/Tablet 
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Sample Solutions At each time point withdraw 1 mL 
of the solution under test, and pass ft through a suita- 
ble f liter of 0.45-pm porę size. 

Chromatographic system 
(See Chroma tog ropny <621), System Suftobiiity.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 15-cm; 5-|im packing LII 
Flow ratę: 1 ml/min 
Injection volume: 10 pL 

Run time: 2 times the retention time of levetiracetam 
System suitability 
Sample: Standard solution 

Suitabfllty reguirements 

Column efficiency: NIT 4000 theoretical plates 
Tarfing factor: NMT 1.5 

Relative standard deviation: NMT 2.0% for five 
repficate injections 
Analysis 

Samples: Standard solution and Sample salution 
Calcutate the percentage of the labeled amount of 
levetiracetam (CsHuŃaO*) in Medium (mg/mL) after 
time point /: 

Resufh = (rjrd x Cj x V x (1 /i) x 100 

r u = peak response from the Sample solution 

r s = peak response from the Standard solution 

G = concentration of USP Leveti race tam RS in the 
Standard solution (mg/mL) 

V = volume of Medium , 900 mL 
L - label claim (mg/Tablet) 

Tolerances; See Table 5. 



Tabie 5 


Time Point 

ta 

Time 

<h> 

Amount Dissolved 
(%1 

i 

1 

NMT 40 

2 

4 

55-80 

3 

S 

NLT 75 

4 

12 

NLT 85 


The percentages of the labeled amount of leve- 
tiracetam (CaHM^Cy, dissolyed at the times speci- 
fied, conform to Dissolution (711V Acceptonce Tabie 2, 
Test 6: If the product complies with tliis procedurę, the 
labeling Endlcates that it meets USP Dissolution Test 6 . 
Medium: pH ó.Ophosphate buffer (6.9 g of monoba- 
sic sodium phospnate, and 0.23 g of sodium hydrox- 
ide in 1 L of water. Adjust with sodium hydroxtde or 
phosphoric acid to a pH of 6,00; 900 mL 
Apparatus 1: 100 rpm 
Times: 1, 2, 4, and 8 h 
Mobile phase: Acetonitriie and water (10:90) 
Standard solution: 0.5 mg/mL of USP Levetiracetam 
RS in Medium prepared as follows. Transfer a suitable 
quantity of USP Levetiracetam RS to a suitable voiu- 
metric fiask. Add 4% of the fiask volume of methanol 
and 60% of the fiask volume of the Medium . Sonicate 
for NLT 5 min. Di lute with Medium to volume. 

Sample solution: At the end of specified time rnterval, 
wilndraw a known volume of the solution from the 
dissolution vesseL Pass a suitable portion of the solu¬ 
tion under test through a suitable fiiter of 0.45^Lm 
porę size. 

Chromatographic system 

(See Chromatograpny (621), System Suit a bil i ty.) 


Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 5-cm; 5-|im packing LI 

Column temperaturo: 30° 

Flow ratę: 0.9 mL/min 
Injection volume: 10 pL 

Run time: 2 times the retention time of ievetiraeetam 
System suitabllity 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviatlon: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcu la te the concentration, Ci of levetlracetam 
(C 8 H 14 N 2 O 2 ) in Medium (mg/mL) after time point i: 

Result, = (r^/rs) x Cs 

ru = peak response from the Sample solution 

r$ ~ peak response from the Standard solution 

G - concentration of the Standard solution 
(mg/mL) 

Calcu late the percentage of the labeled amount of 
Jevetiracetam (CeHi^Oj dissolved at each time 
point (i): 


Resuiti = Ci x Vx 0/L) x 100 

Resulti - [[Ci x (V- i/s)] + (G x Vs)} x (1/L) x 100 

Resultj - ({C, x [V~ (2 x V $ )}) + [(O + Cr) x V,}) x 
(l/l) x 100 


Result* = «G x [V- (3 x V s )]) +■ [(G + G +G) x V s ]) x 
0/i) x 100 

C = concentration of levetiracetam in Medium in 
the portion of sample withdrawn ai time 
point 1 (mg/mL) 

V - volume of Medium f 900 mL 
L - label claim (mg/Tablet) 

V$ - volume of the Sample solution withdrawn from 
the solution under test (mL) 

Tolerances: See Table 6. 


Table 6 


Time Point 

Ul 

Time 

(h) 

Amount Dlssolued 
{%) 

1 

1 

25*45 

2 

2 

45-65 

3 

4 

60-80 

4 

8 

NLT 80 


The percentages of the labeled amount of leve- 
tiracetam (Cgl-i^N^), dissoived at the times speci¬ 
fied, conform to Dissolution (711), Acceptonce table 2. 
®Test 7: If the product complies with thss procedurę, 
the labeling indicates that it meets USP Dissolution Test 
7 . 

Medium: Acetale buffer, pH 4 ,5, prepared as follows, 
Dissolve 3.0 g of sodium acetate in 1 L of water and 
add 1.4 mL of glacial acetic add. Adjust with 5 N so¬ 
dium hydroxide or glacial acetic acid to a pH of 4.5; 
230 mL 
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Apparatus 3: 15 dips per min, with suitable screens 
Times 

For 500-mg Tablets: 1, 2, A, and 8 h 
For 750-mg Tablets: 1, 2, 4, and 10 h 
Buffer: 13,6 g/L of monobasic potasstum phosphate in 
water. Adjust with 5 N sodium hydroxide to a pH of 
6.0. 

Mobile phase: Methanol and Buffer (15:85) 

Standard solution: 0.55 mg/mL of USP Levetiracetam 
RS m Buffer A Sonication may be used to aid in 
dissolution, 

Sample solutlon: Pass a suitabfe portion of the solu- 
tion under test through a suitable filter of 0,45-pm 
porę size. Dtscard the First 5mL Dilute a suitable vol- 
ume of the filtrate with Medium , as needed. 
Chromatographie system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Colurnn: 4.6-mm x 10-cm; 3-pm packing LI 

Colurnn temperaturę: 30° 

Fiow ratę: I m L/min 
Injection voJume; 10 pL 

Run time: 2 times the retention time of levetiracetam 
System suitability 
Sample: Standard solution 
Suitability requlrements 
Tarting factor: NMT 2,0 
Relath/e standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard solution and Sample solution 
Calcuiate the concentration, t, ot levetiracetam 
(CeHuNiOj) in Medium (mg/mL) after Ume point i: 

Result, = (ry/fj) x DxQ 

fv = peak response from the Sample solution 

n = peak response from the Standard solution 

D - dilution factor, as needed 
Cj - concentration of the Standard solution 
(mg/mL) 

Calcuiate the percentage of the labeied amount of 
levetiracetam (CsHhNsO^) dissolved at each time 
point (/): 

Result, = C,xN(l/i)x 100 


ResuJti = Q x 1/ x (1/L) x 100 + Result? 


Result 3 = Cj x Vx (1/L) x 100 + Result^ 


Result, = C,xl/x (T/L) x 100 + Resultj 

C = concentration of fevetiracetam in the portion 
of sample withdrawn at the spectfied time 
point (mg/mL) 

V = volume of Medium, 230 mL 
L = fabel ciaim (mg/Tablet) 

Tolerances: See Table 7 . 


Table 7 


Ttme Point 

Ul . 

Time 

fh) 

Amount DissoIved 

500 mg/ 
Tablet 

(%1 

750 mg/ 
Tablet 

1 

1 

15-35 

10-30 

2 

2 

30-50 

25-45 

3 

4 

50-75 

45-70 


8 

NLT 80 


4 

10 

— 

NLT 80 


The percentages of the labeied amount of leve- 
tiracetam (CeHuNżOs), dissolved at the times speci- 
fied, conform to Dissolution <711), Acceptance Table 2, 

• m T-Apr-2016) 

* Uniformity of Dosage Uwrrs (905): Meet the 
requirements 

IMPURITIES 

* Orcanic Impurities 

Solution A: Di lute 2 mL of phosphoric add with water 
to 1 L 

Drluent: Acetonitriie and Solution A (5:95) 

Buffer: 1.4 g/L of anhydrous dibasic sodium phosphate 
in water, Adjust with phosphoric acid to a pH of 3.5. 
Mobile phase: Acetonitriie and Buffer (5:95). To each L 
of the mUture, add 1 g of sodium 1~hexanesu!fonate 
monohydrate. 

System suitability solution: 0.3 mg/mL of USP Leve- 
tiracetam RS in Diluent prepared as follows. Dissolve the 
reguired amount of USP Levetiracetam RS In 10% of 
the finał volume of 0.1 N potassium hydrojtlde. Let the 
mixture react at room temperaturę for about 15 min, 
and then neutraltze by adding 0.1 N hydrochloric add 
at 10% of the fiask volume. Dilute with Diluent to voh 
ume, [NOTĘ—This solution contains levetiracetam and 
levetiracetam acid.] 

Standard solution: 12.5 pg/mL of USP Levetiracetam 
RS in water. Sonication may be used to aid in dissolu¬ 
tion. Pass a portion of the solution through a suitable 
filter of 0,2-pm porę size, 

Sample solution: Nominally equivalent to 2.5 mg/mL 
of levetiracetam m water, from a portion of crushed 
Tablets (NLT 20) prepared as follows. Transfer the 
weighed amount of crushed Tablet powder to a volu- 
mętne fiask containing water to fili 80% of finał vol- 
ume. Sonicate in colcf water for 10 min. Eauilibrate to 
room temperaturę. Dilute with water to volume. Pass a 
portion through a suitable filter of 0.2-pm porę size. 
Alternatively, the Sample solution having a nominał con¬ 
centration of 2-3 mg/mL of levetiracetam may be pre¬ 
pared as follows. Finefy grind NLT 10 Tablets, and 
transfer an amount equivalent to one Tablet to a suita- 
bie vofumetric fiask. Add NLT 30 mL of acetonitriie. 
Sonicate for 10 min, and shake using a mechanical 
shaker for 10 min, Add NLT 30 ml of water, and shake 
for 15 min using a mechanical shaker. Allow the result- 
ing mixture to equilfbrate to room temperaturę. Add 
NMT 25% of the finał fiask vo!ume of acetonitriie. Di- 
iute with water to volume. Centrrfuge for 15 min, and 
pass a portion through a suitable filter of 0.45-um 
porę size. 

Chromatographie system 

(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 205 nm 
Colurnn: 4.6-mm x 25-cm; 5-pm packing LI 
Temperatu res 
Colurnn: 30° 

Autosampler: 10° 

Flow ratę: 2 ml/min 
injeclion volume: 20 pL 

Run time: 5 times the retention time of levetiracetam 
System suitability 

Sampies: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolutfon: NLT 1.5 between levetiracetam and leve- 
tiracetam acid peaks, System suitability solution 
Tailing factor: NMT 2,0, Standard solution 
Relative standard deviation: NMT 5.0%, Standard 
solution 
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AnaJysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of any unspecified degrada- 
tlon product in the portion of Tablets taken: 

Result - (fiz/fj) x (Q/Cu) x 100 

Ty - peak response of each impurity from the 
Sample solution 

rj = peak response of USP Levetiracetam RS from 
the Standard solution 

Cs = concentration of USP Levetiracetam RS in the 
Standard solution (mg/mL) 

t 0 = nominał concentration of levetiracetam in the 
Sample solution (mg/mL) 

Acceptance criteria: See Table 8. 


Table 8 


Na me 

Re|atlve 

Retention 

Time 

Acceptance 

Criteria, 

NIVIT (%) 

Leyetiracetam related 
comoound &•*> 

0.^0 

— 

Levetiracetam 

1.0 

__ 

Uvetiracetam acid< 

13 

0.30 

Levetiracetam related 
compound A b {ł 

1.9 

— 

Any indMdual 
unspeciffed 
deoradatbn product 

— 

0,10 

Total impurities 

_ 

1.0 


■* {J}-2-Amiriobutanarnide. 

11 Protesi impurities controIJed in the dmg subitanee. Induded for IdentifiL 
cation purposes only. Not reported for the drug producC and not indird- 
ed in totaJ impurities. 

*(5>2~(2-OxopyrrolidEivl -yijbutanoic add 
d (S)-N-0 -Amino-1 -Qxobuian-2-yl)-4chtorobuunaniide, 

ADD1TEONAL REQUIREIVfENTS 

■ Packaging ano Storage: Preserve tn well-closed contain- 
ers. Storę at controlled room temperaturę, 

* Labeling: When morę than one Ólssolution test is given, 
the iabeling States the Dissolution test used only if test 1 
is not used, 

* USP Reference Standards (11) 

USP Levetiracetam RS 


Levmet amfetaminę 


H 



CidHjsN 149,23 

Benzeneethanamine, N , a-dimethyl-, {/?)-. 

a-Dimethyiphenethylamine [33817-09-3], 

» Levmetamfe tarninę contains not tess than 
98.0 percent and not morę than 100,5 percent of 

CioHisN, 

Packaging and storage—Preserve in tight, light-resjstant 
containers. 

USP Reference standards (11)— 

USP Levmetamfelamine RS 

USP Methamph eta minę Hydrochloride RS 


Identification— 

A: fnfrared Absorptlon (197F). 

B: The retention time of the major peak in the chromato- 
grarn of the Test solution corresponds to Ehat in the chro- 
matogram of the System suitabflity solution , as obtained in 
the test for Limit of methamphetamine. 

Specific rotation (781S): between -18.5° and -21.5°. 

Fest solution: 16 mg per mL, in 1.2 N hydrochforic 
add. 

Limit of methamphetamine— 

Mobile phase —Prepare a filtered and degassed mixture of 
hexane, isopropyl alcohol, and acetonitrile (98:1.5:0.5), 

Make adjustments if necessary (see System Suitability under 
Chromatography (621)), 

Resolution solution —Mix suitable guantities of a solution 
of USP Methamphetamine Hydrochloride RS in chloroform 
and USP Levmetamfetamme RS in chloroform to obtain a 
solution containing about 0.025 mg per mL and 2,5 mg per 
mL of methamphetamine hydrochloride and 
levmetamfetamine, respectively. Transfer 2.0 mL of this solu¬ 
tion to a suitable Container, add 10 mg of 2-naphthyJ 
chloroformate and 2.0 mL of chloroform, mix with a vortex 
mixer, and allow to stand for 5 minutes. To this solution, 
add 2 mL of 1 N sodium hydroxide, mix with a vortex 
mixer, allow to stand for 5 minutes, and discard the aque- 
ous layer, Wash the organie layer twice with 2 mL of 1 N 
sodium hydroxide, discard Ing the aqueous layer. To the or¬ 
ganie layer add 2 ml of 1 N Tiydrochloric acia, mix with a 
vortex mixer, and discard the aqueous layer. Wash the or¬ 
ganie layer twice with 2 mL of 1 N hydrochloric add, dis¬ 
carding the agueous layer. To the organie layer add 2 ml of 
water, mix with a vortex mixer, and discard the aqueous 
layer. Wash the organie layer twice with 2 mL of water, dis* 
carding the aoueous layer. To the organie layer add about 
1.0 g of anhydrous sodium sulfate, and mix with a vortex 
mixer. Transfer 1.0 ml of this solution to a 10-mL volumet- 
ric fiask, dllute with Mobile phase to volume, mix, and fil ter. 

Test solution —Transfer about 62.5 mg of 
Levmetamfetami ne, accurately weighedl to a 25-mL volu- 
metric fiask, di$solve in and dllute with chloroform to vol- 
ume, and mix. Transfer 2.0 mL of this solution to a suitable 
Container, and proceed as directed in Resolution solution be- 
inning with "add 10 mg of 2-naphthyl chloroformate and 
ml of chloroform." 

Chromatogrophic system (see Chromatography (621))—The 
ltquid chromatograph is eouipped with a 274-nm detector 
and a 4.6-mm x 25-cm column that contains packing L36. 
The flow ratę is about 1.5 ml per minutę. Chromatograph 
the Resolution solution, and record the peak responses as 
directed for Procedurę: the relative retention times are about 
0,9 for methamphetamine and 1.0 for levmetamf etami ne; 
and the resolution, R, between methamphetamine and 
levmetamfetamine is not less than 1,4. Chromatograph the 
Test solution, and record the peak responses as directed for 
Procedurę; the relative standard deviation for replicate injec- 
tions is not morę than 2.0%, 

Procedurę —Inject a volume (about 50 jiL) of the Test solu- 
tion into the chromatograph, record the chromatogram, 
and measure the responses for the major peaks. Calculate 
the percentage of methamphetamine in the portion of 
Levmetamfe tarninę taken by the formula: 

100r w / {f w 4 r t ) 

in which r M is the methamphetamine peak response ob¬ 
tained from the Test solution, and r Ł is the peak response of 
levmetamfetamine obtained from the Test solution: not morę 
than 0,1% is found. 

Limit of nonvolatfEe residue—Heat about 1.0 g, accu¬ 
rately weighed, at 150° to constant weight: the limit is not 
morę than 0,5%. 
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Ordfnary impurities (466}— 

Test solution: chloroform. 

Standard solution: chloroform. 

Eluant: a mixture of chloroform, cyclohexane, and di- 
ethylamine (5:4:1). 

VhuaIiiQtion: 1, 

Umits —\No impurity exceeds 04%, and the total does 
not exceed 0.5%. 

Assay —Transfer about 400 mg of Levmetamfetamine to a 
smtaoJe Container, add 50.0 ml of glatial acetlc add, and 
mix. Add two drops of cryslal yiofet TS, and titrate with OJ 
N perchloric add VS. Perform a blank determination, and 
make any necessary correction. Each ml of 0.1 N perchloric 
acid rs equivaient to 14.92 mg of CioHhN. 


Leyobunolol Hydroehloride 



C,7 H«NOj ■ HCI 327.85 

1 (2H)-Naphthalenone, 5-[3-[(lJ-dimethylethyl)amino]- 
2-hydroxyprQpoxy]-3,4-dihydro-, hydroehloride, (-)-(3); 

(—)-5-[3 -(terf-B u Ly lam ino)-2-hydroxypropoxy]- 3,4-dihydro- 
l(2H)-naphthalenone hydroehloride [27912-14-7], 

DEFINITION 

LevobunoloI Hydroehloride eontains NLT 98.0% and NM T 
102.0% of leyobunolol hydroehloride {C17H2SNO3 ■ HCI), 
calculated on the driad basis, 

IDENTIFICATION 

• A. Infrared Absorption (197M) 

• B. The retention time of the major peak of the Somple 

solution corresponds to that of the Stondard solution , as 
obtarned in the Assay. 

• C. Identification Tests—General, Chloride (191): Meets 

the reguirements 

ASSAY 
» Procedurę 

Solution A: 5 mM sodlum 1-heptanesulfonate in 
methanol 

Solution B: 5 mM sodium 1-heptanesulfonate in water 
Mobile phase: Solution A f 0.5 M sulfuric acid, and Solu¬ 
tion 8(53:1:47) 

Standard solution: lOOjig/mL of USP Levobunolol Hy- 
drochforide RS in Mobile phase 
Sample solution: 100|ig/mL of leyobunolol Hydro- 
chforide in Mobile phase 
Chromatographic system 
(See Chromatograpny (62 1), System Suitobility.) 

Modę: LC 

Detector: UV 223 nm 

Column: 3.9 mm x 25 cm; 10-pm packing 17 
FJow ratę: 1 mL/min 
Injection volume: 20 
System suitablllty 
Sample: Stondard solution 
Suitability reąuirements 
Talling ractor: NMT 1.5 
Reiative standard deviation: NMT 0.73% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of leyobunolol hydroehloride 
(C 17 H25NO3' HCI) in me pardon of Leyobunolol Hydro** 
chloride taken: 


fu - peak response from the Sample solution 
- peak response from the Standard solution 
Cs - concentration of USP Levobunotol 

Hydroehloride RS in the Standard solution 
(pg/mL) 

C u = concentration of Leyobunolol Hydroehloride in 
the Sample solution {jjg/mL) 

Acceptance criteria: 98.0%-102.0% on the dried basis 

IMPURITTES 

» Residue on Ignition (281): NMT 0.1% 

O ORGANIC (MPURITIES 

Solution A, Solution B, and Mobile phase: Proceed as 
directed in the Assay. 

System suitability solution: 50 jia/mL each of USP 
Leyobunolol Hydroehloride RS and USP Atenolol RS in 
Mobile phase 

Standard solution: 5 pg/mL of USP Leyobunolol Hydro- 
chloride RS in Mobile phase 

Sample solution: 1 mg/mL of Leyobunolol Hydrochlo- 
ride in Mobile phase 

Chromatographic system: Proceed as dfrecLed in the 
Assay using Mobile phase . 

Run Urnę: 3 times the retention time of leyobunolol 
System suitability 
Sample: System suitability solution 
Suitability reguirements 

Resolution: NLT 8 between leyobunolol and atenolol 
peaks 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
Li on of Leyobunolol Hydroehloride taken: 

Result - (Wn) x (Ci/Cu) x 100 

Tu - peak response of each impurity from the 
Sample solution 

r$ = peak response of leyobunolol from the 
Standard solution 

Cs - concentration of USP Leyobunolol 

Hydroehloride RS in the Standard solution 
(pg/mL) 

C u = concentration of Leyobunolol Hydroehloride in 
the Sample solution (pg/mL) 

Acceptance criteria 
Indtvidual Impurity: NMT 0.5% 

Total Impuritfes: NMT 1% 

5PECIFIC TESTS 

« Optical Rotation, Specifio Rototion (781S) 

Sample solution: 30 mg/mL in methanol 
Acceptance criteria: -1 9° to -20° 

« PH (791) 

Sample: 50 mg/mL 
Acceptance criteria: 4.5-6.5 
* Loss ON Drving (731) 

Sample: 1 g 

Analysis: Dry under vacuum oyer phosphorus pentox- 
ide at 110° for 4 h. 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUJREJVIENT5 

» Packaging and Storage: Preserve in well-closed contain- 
ers. Protect from light. Storę at room temperaturę. 

■ USP reference Standard* (11) 

USP Atenolol RS 

USP Leyobunolol Hydroehloride RS 


Result = (ru/fs) x (Cs/Cu) x 100 
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Levobunolol Hydrochloride Ophthalmic 
Solution 


DEFINmON 

Levobunolof Hydrochloride Ophthalmic Solution contains 
NLT 90.0% and NMT 110,0% of the labeled amount of 
levobunoloJ hydrochloride (CjjHmNOj• HCI). 

IDENTIFICATION 

* A, The retention time of the major peak of the Sample 

solution corresponds to that of fne Standard solution, as 
o b ta i ned in the Assay, 

ASSAY 

* Procedurę 

Solution A: 5 mM sodlum 1-heptanesulfonate in water 
Mobile phase: Methanol, glacial acetic add, and Solu- 
tion A (350:5:450) 

Standard solution: 50 (ig/mL of USP LevobunoJol Hy- 
drochloride RS in Mobile phase 

Sampie solution: Nominałly eauivalent to 50 (ig/mL of 
levobunolol hydrochloride in Mobile phase from 
Ophthalmic Solution 
Chromatographic system 
(See Chromatogropny (621), System Suitability,) 

Modę: LC 

Detector: UV 254 nm 

Column: 3.9 mm x 30 cm; 10-pm packing LI 
Flow ratę: 1.5 mL 
Jnjectron volume; 20 jliL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 1.2 
Refatwe standard deviation: NMT 1.5% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calcułate the percentage of the labeled amount of 
levobunolol hydrochloride (C 1? H 2 sNO^ MCI) in the 
portion of Ophthalmic Solution taken: 

Result = (fu/fs) x (Cj/Cjj) x 100 

r u - peak response from the Sample solution 

Ti - peak response from the Standard sotution 

Cs = concentration of USP Levobunolol 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of levobunolol 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90,Q%-110*0% 

IMPURfTIES 

* Organic Imfurities 

Mobile phase: Proceed as directed tn the Assay . 
Standard solution: lO^g/mL each of USP Levobunolol 
Hydrochloride RS and USP Edetate Disodium RS in Mo¬ 
bile phase 

Sample solution* Nominally equivalent to 1 mg/mL of 
levobunolol hydrochloride in Mobile phase from 
Ophthalmic Solution 

Chromatographic system and System suitability: Pro¬ 
ceed as directed in the Assay using wavelengths of UV 
254 nm and 400 nm. 

[ NOTE-—The relatrve retention limes for ievobunolol and 
edetate disodium are 1.0 and 0,46, respecrively.] 
Analysis 

Sampfes: Standard solution and Sample solution 
Calcułate the percentage of any indivtdual impurity at 
254 nm in the portion of Ophthalmic Solution taken: 

Result - (rjr s ) x ( CdC u ) x 100 


ru = peak response of each impurity from the 
Sample solution 

n - peak response of levobunoiol from the 
Standard solution 

Cj - concentration of USP Levobunolol 

Hydrochloride RS in the Standard solution 
(fig/mL) 

= nominał concentration of levobunolol 

hydrochloride in the Sample solution (pg/mL) 
Calcułate the percentage of any impurity at the 
retention time of levobunolol (obtained using the 
detector at 254 nm) using the detector at 400 nm in 
the portion of Ophthalmic Solution taken: 

Result = (ru/n) * (CdCu) x (1/f) x 100 

fu = peak response of the impurity from the 
Sample solution at 400 nm 
n = peak response of levobunolol from the 
Standard solution at 254 nm 
Cs - concentration of USP Levobunolol 

Hydrochloride RS in the Standard solution 
(lug/mL) 

G - nominał concentration of levobunolol 

hydrochloride in the Sample solution (pg/mL) 

F - re!ative response factor for the impurity, 0.2 
Acceptance criteria 
lndividual impurity: NMT 1% 

Total impurities: NMT 2.5%. Disregard any peak ob¬ 
tained with the detector at 254 nm with the retention 
time of edetate disodium. 

SPECIFIC TESTS 

* ANTiMiCROBtAL Effectiveness Testing (51): Meets the 

requirements 

* Steriuty Tests (71): Meets the requirements when 

tested as directed for Test for Sterility of the Product to Be 
Exomined, Membranę Filtradon, 

* PH (791): 5.5-7.5 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve In tight containers. 

Protect from iight Storę at controlled room temperaturę. 

* USP Referenci Standards (II) 

USP Edetate Disodium RS 

USP Levobunolol Hydrochloride RS 


Leyocabastine Hydrochloride 



C^H^FNjOj ■ HCI 456.98 

4-Piperidinecarboxylic add, 1~[4-cyano-4-(4-fluorophen- 
yl)cydohexyf]-3-methyl“4“phenyb, monohydrochloride, 
(-)-ff (c/i), 3 a, 4/1]-; 

(-)-fram-1-(c/s-4-CyanO'4-(p-fluorophenyl)cydohexyl]- 
3-me£hyl-4-phenylisonipecotic add monohydrocriloride 
[79547-78-7]. 

DEFINmON 

Levocabastine Hydrochloride contains NLT 98.5% and NMT 
101.5% of C^H^ENaOj* HCI, calculated on the dried 
basis. 
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IDENTIFICATION 

* A. Infrared Absorption (197K) 

* B* IDENTIFICATION Tests — General, Chloride <191): Meets 

the requirements 

* C. Optical Rotation, Spedfic Rotation <781S): Meets the 

reąutrements 

ASSAY 

* PROCEDURE 

Sample solution: Dissolve 175 mg of Levocabastine Hy- 
drochloride in 50 mL of alcohol, and add 5,0 mL of 
0,01 N hydrochloric acid. 

Utrimetric system 
(See Titrimetry (541},) 

Modę: Direct titration 
Tl tran t: 0*1 N sodium hydroxide VS 
Endpoint detection: Potentiometric 
Analysis 

Sample: Sample solution 

The volume of titrant reouired to titrate Levocabastine 
Hydrochloride is the difrerence between the first and 
third endpoints* Perform a blank determinatlon and 
make any necessary correction. Each mL of 0,1 N so- 
dium hydroxide VS is equivalent to 22.85 mg of 
OiHapFNaOz • Ha 

Acceptance criteria: 98*5%-T01,5% on the dried basis 

INIPURITIES 
Inorgank Impurities 

* Residue on Ignuion (281): NMT 0*1%, based on a sam¬ 

ple weight of about 1*000 g 

Organie Impunties 

* Procedurę 

[Notę—P repare Solutions immediately before use.] 
Diluent: 2 mg/mL of sodium hydraxide En water 
Solution A: Dissolve 1,39 g of boric add in water, and 
adjust with 1 N sodium hydroxide to a pH of 9*0* Di- 
lute with water to 100 mL 

Run buffer: Dissolve 1.08 g of sodium dodecyl sulfate 
and 650 mg of hydroxypropyl-/3-cyclodextrin in 5 m^ of 
isopropyl afcohol, then di lute with Solution A to 50 mL* 
System suitability solution: 12.5 pg/mL of USP Levo- 
cabastine Hydrochloride RS and 12*5 pg/mL of USP 
Levocabastine Related Compound A RS in Diluent 
Standard solution: Di lute 5*0 mL of the Sample solu¬ 
tion with OHuent to 100 ml. Dllute 1.0 mL of thls solu¬ 
tion with Diluent to 10 mL to obtaln a solution contain- 
ing 12*5 pg/mL of Levocabastlne Hydrochloride. 

Sample solution: 2.5 mg/mL of Levocabastine Hydro- 
chloride in Diluent 
Capi I lary electrophoresis system 
Detector: UV 214 nm 

Column: 75’pm x 50-cm uncoated fused-siiita capil- 
lary column 

Column temperaturę: 50° 

Current: See the gradient table below. 


Time 

(mini 

Current 

CuA) 

0 

0 

0.17 

75 

15 

130 

4 Q 

130 

60 

206 


[Notę —Before performing the System suitability, eqji- 
librate the capillary column with Diluent for 2 min. 
then eguilibrate with Run buffer for at least 5 min.J 
System suitability 
Sample: System suitability solution 
[NOTĘ—The relative migration times for levocabastine 
and levocabastine related compound A are approxi- 
mately 1.0 and 1.07, respectively.] 


Suitability reąuirements 

Resolution: NLT 4 between levocabasttne and levo- 
cabastine related compound A 
[Notę —If necessary, adjust the current gradient to 
achieve the required resolution.] 

Analysis 

Samples: D/7uenf (blank), Standard solution , and Sam- 
ple solution 

Separately iniect equal volumes (pressure of 3450 Pa 
for 5 s) of the Samples , and record the peak 
responses. 

[Notę —Disregard any peak orrginating from the Dilu- 
enL Disregard any peak with an area of less than 0*1 
times the major peak area of the Standard solution 
(0.05%).] 

Acceptance criteria: The area for any peak in the Sam* 
ple solution , other than the major peak, is not greater 
than the major peak area of the Standard sofution 
(0.5%); and the sum of aII peak areas in the Sample 
solution , except for the major peak, is not greater than 
twice the major peak area of the Standard solution 
(1 * 0 %)* 

SPECIFtC TESTS 

■ Optical Rotation, Spedfic Rototion (7815): -102° to 
-106° at 20° 

Sample solution: 10 mg/mL in methanol 

■ Loss on Drying (731): Dry about 1.000 g of the sample 
at 105° to constant weight: it loses NMT 0.5% of it$ 
weight. 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in weil-dosed contain- 
ers. Protect from light, 

• USP Reference Standards (11) 

USP Levocabastine Hydrochloride RS 
USP Levocabastine Related Compound A RS 


Levocamitine 



C 7 H 15 NO 3 161*20 

(R)-3-Carboxy-2’hydroxy’-/V / N,N-tnmethyl-l-propanaminium, 
inner salt; 

(R)^(3-Carboxy-2-hydroxypropyl)trimethyiammonium, inner 
salt [541-15-1]* 

DEFINITION 

Levocamitine contains NLT 97.0% and NMT 103.0% of 
levocarnitine (C7H15NO3), calcu lated on the anhydrous 
basis. 

IDENTIFECATION 

• A* Infrared Absorption (197K) 

Analysis: Dry the sample and the USP Levocarnitine RS 
unaer vacuum at 50° for 5 h. 

Acceptance criteria: Meets the requirements 

ASSAY 

o Procedurę 

Sample: 100 mg of Levocarnitine 
Blank: A mrxture of 3 mL of formie add and 50 mL of 
glacta! acetic add 
Tltrimetrk system 
(See Titrimetry (541)*) 

Modę: Direct titration 
Titrant: 0.1 N perchloric add VS 
Endpoint detection: Visuaf 
Analysis: Dissoh/e the Sample in a mixture of 3 mL of 
formie add and 50 mL of gladal acetic acid. Add 
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2 drops of crystal violet TS, and t i tratę with the Tftrant 
to an emerald green endpoint Perform the Blank 
determination. 

Calculate the percentage of levocarnitine (CzHisNOi) in 
the portion of Levocarnitine taken: 

Resuit = {[{V s - V Q ) x N x F ]jW) x 100 

Vs - Titrant vofume consumed by the Sample (ml) 

V& ~ Titrant votume consumed by the Blank (mL) 

N - actual normalilty of the Titrant (mEq/mL) 

F - equivalency factor, 161.2 mg/mEq 
W = Sample weight (mg) 

Acceptance eriteria: 97,0%-103*0% on the anhydrous 
basis 

(MPURITIES 

* Respdue on 1GNITION (281): NMT 0.5% 

* Chloride and Sulfate, Chloride (221) 

Standard: 0.50 ml of 0.020 N hydrochloric acid 
Sample: 0,090 g of Levocarnitine 
Acceptance eriteria: NMT 0.4% 

Detele the fotiowing: 

•* HEAW METALS (231): NMT 20 ppm* {omc^ 

* Limit of Potassium 

[NOTĘ—The Standard solution and the Sample Solutions 
may be modified, if necessary, to obtain Solutions of 
suitable concentrations adaptable to the linear or work- 
ing rangę of the instrument.] 

Standard solution: 31.25 pq/mL of potassium in water, 
prepared from potassium chloride, previously dried at 
105° for 2 h 

Sample stock solution: 0.625 mg/ml_ of Levocarnitine 
in water 

Sample solution A: Transfer 20.0 mL of the Sample 
stock solution to a 25-mL volumetric fiask, and dilute 
with water to volume. Tliis solution contains 500 pg/mL 
of tevocamitine and 0 pg/mL of added potassium from 
the Standard solution. 

Sample solution B: Transfer 20.0 mL of the Sample 
stock solution to a 25-mL volumetric fiask, add 2.0 ml 
of the Standard solution , and dilute with water to vol- 
ume. This solution contains 500 pg/mL of Levocarnitine 
and 2,5 pg/mL of added potassium from the Standard 
solution , 

Sample solution C: Transfer 20,0 mL of the Sample 
stock solution to a 25-mL volumetric fiask, add 4.0 mL 
of the Standard solution , and dilute with water to vof- 
ume. This solution contains 500pg/mL of Levocamitine 
and 5,0 pg/mL of added potassium from the Standard 
solution, 

Blank: Water 
Instrumental conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelengtn: 766,7 nm 
Lamp: Potassium holbw-cathode 
FI a m e: A i r^ac ety] en e 
Analysis 

Sam pies: Sample solution A , Sample solution B , Sample 
solution C, and Blank 

Determine the absorbances of the Solutions against the 
Blank. Plot the absorbances of the three Sample Solu¬ 
tions versus their added potassium concentrations, in 
pg/mL. Draw the straight linę best fitting the three 
points, and extrapolate the linę until it intercepts the 
concentration axis. From the intercept determine the 


concentration, in pg/mL, of potassium in 5omp/e solu - 
tion A. 

Calculate the percentage of potassium in the portion of 
Levocarnitine taken: 

Result s (G/G) x 100 

G - concentration of potassium in Sampie solution 
A (pg/mL), determined from the intercept of 
the frnear regression linę 

G - concentration of Levocarnitine in Sample 
solution A (pg/mL) 

Acceptance eriteria: NMT 0.2% 

* Limit of Sodium 

[IMOTE—The Standard solution and the Sampie Solutions 
may be modified, if necessary, to obtain sofutions of 
suitable concentrations adaptable to the linear or work- 
ing rangę of the instrument] 

Standard solution: 250 pg/mL of sodium in water, pre¬ 
pared from sodium chloride, previously dried at 105° 
for 2 h 

Sample stock solution: 40.0 mg/mL of Levocarnitine in 
water 

Sample solution A: Transfer 20.0 ml of the Sample 
stock solution to a 25-mL volumetric fiask, and dilute 
with water to volume. This solution contains 32 mg/mL 
of Levocarnitine and 0 pg/ml of added sodium from 
the Standard solution . 

Sample solution B: Transfer 20.0 mL of the Sample 
stock solution to a 25-mL volumetric fiask, add 2.0 mL 
of the Standard solution , and dilute with water to voi- 
ume. This solution contains 32 mg/mL of Levocarnitine 
and 20 pg/mL of added sodium from the Standard 
solution, 

Sample solution C: Transfer 20.0 mL of the Sample 
stock solution to a 25-mL volumetric fiask, add 4.0 ml 
of the Standard solution , and dilute with water to voł- 
ume. This solution contains 32 mg/mL of Levoearmtine 
and 40 pg/mL of added sodium from the Standard 
solution. 

Blank: Water 

Instrumental conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelengtn: 589,0 nm 
Lamp: Sodium holTow-cathode 
Flame: Air-acetylene 

Analysis 

Samples: Sample solution Ą Sample solution B, Sample 
solution C, and Blank 

Determine the absorbances of the Solutions against the 
Blank. Plot the absorbances of the three Sample Solu¬ 
tions versus their added sodium concentrations, in 
pg/mL Draw the straight linę best fitting the three 
points, and extrapolate the linę until it intercepts the 
concentration axis, From the intercept determine the 
concentration, in pg/mL, of sodium in Sample solution 
A. 

Calculate the percentage of sodium in the portion of 
Levocarnitine taken: 

Result = (CWG) x 100 

Ga = concentration of sodium in Sample solution A 
(pg/mL), determined from the intercept of 
the linear regression linę 

Cu - concentration of Levocarnitine in Sampie 
solution A (pg/mL) 
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Acceptance criteria: NMT 0,1% 

5PECIFIC TESTS 

* Optical Rotation, Specific Rotation (781S) 

Sample solution: 1 00 mg/mL in water 
Acceptance criteria: -29° to -32° 

■ PH (791) 

Sample solution: 50 mg/mL solution 
Acceptance criteria: 5.5-9.5 
® Water Determemateon (921): NMT 4.0% 

AD Ol Tl ON AL REOUIREMENTS 

• Packagjng and Storage: Preserve in tight containers. 
O USP Reference Standards (11) 

USP Leyocarnitine RS 


LeTOcamBtSrae angectfoii 

DEFSNITION 

Leyocarnitine Injection is a stenie solution of Leyocarnitine in 
Waler for Injection. 11 contains NLT 90,0% and NMT 
110 . 0 % of the tabeled amount of leyocarnitine 
(OHisNOs). 

IDENTIFICATION 

® A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

e E. COLOR REACTiON 

Anatysis: Transfer 2 mL of Injection to a test tubę, add 
5 ml of 1 N hydrochloric acid and a few drops of am- 
monium reineckate TS. 

Acceptance criteria: A red-vioJet precipitate is 
produced. 

ASSAY 
o Procedurę 

Buffer: 0.05 M phosphate buffer, prepared by dissoly- 
inq 6.805 q of monobasic potassium phosphate in 1 L 
of water 

Mobile phase: Acetonitrile and Buffer (65:35). Adjust 
with phosphoric acid to a pH of 4.7, and mix. 

System suitabiiity solution: 5 mg/mL of USP LeyocarnL 
tine RS and 0.024 mg/mL of USP Leyocarnitine Related 
Compound A RS in water 

Standard solution: 10 mg/mL of USP Levocarnitine RS 
in water 

Sample solution: Pooi the contents of 10 contatners, 
and di lute an accurately measured yolume of Injection 
quantitatively with water to obtain a solution having a 
nominał concentration of about 10 mg/mL of 
leyocarnitine. 

Chromatographic system 

(See Chromatography (621), System Su i ta bili ty.) 

Modę: LC 

Detector: UV 205 nm 

Column: 3.9-mm x 30-cm; 10 -j.im packing L 8 
Flow ratę: 1 mL/min 
Injection voiume: 5 liL 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

Suitabiiity regurrements 

Resolution: NLT 1.0 between leyocarnitine related 
compound A (crotonoylbelaine) and leyocarnitine, 
System suitabiiity solution 

Relative standard deviation: NMT 2.0% for levo- 
carnitfne, Standard solution 


Analysis 

Sampfes: Standard solution and Sample solution 
Calculate the pereentage of the labeled amount of leyo¬ 
carnitine (C 7 H 15 NO 3 ) in the portton of Injection taken: 

Result - (fuirs) x (Q/C v ) x 100 

tu — peak area of leyocarnitine from the Sample 
solution 

r$, - peak area of leyocarnitine from the Standard 

solution 

Q = concentration of USP Leyocarnitine RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of leyocarnitine in the 
Sample solution (mg/mL) 

Ace ep tance c riter i a: 90 * 0 % -110,0 % 

SPECIFIC TESTS 

* Bacterial Endotokins Test (85): It contains NMT OJ 

USP Endotoxin Units/mg of leyocarnitine. 

• PH(791): 6.0-6.5 

9 Particulate Matter in Enjecteons (788): Meets the re- 
pufrements for small-yolume injections 
o DNjECTtONS and Impłanted Drug Products (1): Meets the 
requFrements 

ADDITIONAL REQUIREMENTS 

o Packageng and Storage: Preserve in single-dose contain- 
ers, preferably of Type I glass. Storę below 25°. Do not 
freeze. 

« USP Reference Standards (11) 

USP Endotoxin RS 
USP Leyocarnitine RS 

USP Leyocarnitine Related Compound A RS 
2-Propen-l -aminium, 3-carboxy-/V,A^N-trimethyL, 
chloride. 

QH t XlNCb 179.65 


Levocamitme Orali Solution 


DEHNITION 

Leyocarnitine Orał Solution is a solution of leyocarnitine in 
water, and it contains suitable antimicrobial agents. It 
may contain a suitable flavor. ft contains NLT 90.0% and 
NMT 110,0% of the labeled amount of leyocarnitine 
(C 7 H 15 N0 3 ), 

IDENTIFICATION 

■ A. The retentron time of the major peak of the Sample 
solution torresponds to that of the Standard solution, 
both relative to the internal standard, as obtained in the 
Assay. 

ASSAY 
o Procedurę 

Buffer: 0,05 M phosphate buffer, pH 2.4, prepared by 
mixinq 11,5 mL of phosphoric acid, 1900 mL of water, 
and about 100 mL of 1 N sodtum hydroxkle 
Mobile phase: Dissolve 555 mg of sodium 1-heptane- 
sułfonate In 980 mL of Buffer with stirring. Add 20 mL 
of metbanol, and mix. 

Interna! standard solution: 0.02 mg/mL of p-ami- 
nobenzoic acid in water 

Standard solution: Transfer about 1 0 mg of USP Leyo¬ 
carnitine RS to a 5-mL yolumetric fiask, add 1.0 mL of 
the Internal standard solution , and dilute with water to 
yofume. 

Sample stock solution: Equivalent to 10 mg/mL of 
leyocarnitine in water from an accurately measured vol- 
ume of Orał Solution 

Sample solution: Wash a 10-mm x 4-cm dlsposable 
column containing 500 mg of packing LI, in order, 
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with two column vol Limes of methylene chfortde, two 
tolumn volumes of methanol, and tliree cofumn 
volumes of water. Pipet 5,0 mL of the Sample stock soiu - 
don rnto the washed disposable column, and rinse the 
column twice with 6.0-mL portfons of water. Collect 
the filtrate and washings in a 25-mL volumetric fiask, 
add 5,0 ml of the Interna! standard solution , and dilute 
with water to volume, 

Chromatographic system 
(See Chromatograpny (621), System SuitabilityJ 
Modę; LC 

Detector: UV 225 nm 

Column: 3.9-mm x 3Q-em; 10-pm packing LI 
Flow ratę: 1.5 mL/min 
Injection size; 40 pL 
System suitability 
Sample; Standard solution 

[Notę—T he refative retention times for levocarnitine 
and />a min o benzole add are 0.56 and 1.0, 
respectivefy.] 

Suitability requirements 

Resolution: NU 1.5 between the fevocarnitine and 
internai standard peaks 

Relative standard deviation: NMT 2.0% for 
levocarnitine 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of levo 
carnitine (C7H15NO3) In the portion of Orał Solution 
taken: 

Result = (RufRs) x (Q/Cu) x 100 

Ru = peak area ratro of levocarnittne to p- 

aminobenzoic add from the Sample solution 
Rs = peak area ratio of levocarnitine to /> 

aminobenzoic add from the Standard 
solution 

G = concentration of USP Levocarnitlne RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of !evocarnjtine in the 
Sample solution (mg/mL) 

Acceptance criteria: 90,0%-i10.0% 

SPEOIFIC TESTS 

® PH (791): 4.0-6.0 

ADD1TIONAL REQUIREMENTS 

■ PAOKAGING AND STGRAGE: Preserve in tight canta iners. 

* USP Reference Standards (11) 

USP Levocarnitine RS 


Le^ocarnifme Tablefs 


DEFINETION 

Levocarnitine Tablets contain NLT 90.0% and NMT 110 . 0 % 
of the labeled amount of levocamitine (CpHuNOa). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

6 B, Color Reaction 

Analysis: Dfssolve 1 Tablet in 5 mL of water, filter, and 
add 5 mL of 1 N hydrochloric acid. Place 2 mL of the 
filtrate in a test tubę, and add a few drops of amrno- 
nlum reineckate TS, 

Acceptance criteria: A red-vioiet predpitate is 
produced. 


ASSAY 

* Procedurę 

Buffer: 0.05 M phosphate buffer, pH 4.5, prepared by 
dissolving 6.805 g of monobasic potasslum phosphate 
in 1 L of water 

Mobile phase: Acetonitrile and Buffer (65:35). Adjust 
with pnosphortc add to a pH of 4,7, and mix. 

System suitability solution: 1.5 mg/mL of USP Levo- 
carnitine RS and 7 pg/mL of USP Levocarnitine Related 
Compound A RS in water 

Standard solution: 3 mg/mL of USP Levocarmtrne RS in 
water 

Sample solution: Transfer 1 0 Tablets, accurately 
weighed, to a 500-mL voiumetrlc fiask, and add water 
to volume. Shake unti! the Tablets have disintegrated 
completely, and pass through a filter of 0,45“pm porę 
size. Dilute a portion of the filtrate quantitative]y with 
water to a nominał concentration of about 3 mg/mL of 
levocarnitine. 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę; LC 

Detector: UV 205 nm 

Column: 3.9-mm x 30-cm; 10-pm packing L 8 
Flow ratę: 1 mL/min 
fnjection volume: 20 jliL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 1,0 between ievocarnitine related 
compound A (crotonoy!betaine) and levocarnitine, 
System suitability solution 

Relative standard devration: NMT 2.0% for Jevo- 
carnitine, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of levo- 
carnitine (C 7 H 15 NO 3 ) in the portion of Tablets taken: 

Result - (rjr s ) x (Cs/Cu) x 100 

r u = peak area of levocarnitine from the Sample 
solution 

r s = peak area of lev 0 carnitine from the Standard 
solution 

Ci = concentration of USP Levocarnftine RS in the 
Standard Solution (mg/mL) 

Cu * *= nominał concentration of !evocarnitine in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

* DlSSOLUTION (711) 

Medium: Water; 900 mL 
Apparatus 2: 75 rpm 
Time: 30 min 

Standard solution: Known concentration of USP Levo- 
carnitine RS in Medium 

Sample solution: Filtered portion of the solution under 
test, suitably diiuted with Medium if necessary 
Analysis 

Samples: Standard solution and Sample solution 
Proceed as directed in the Assay, ma king any necessary 
modificatfons. 

Determine the percentage of the labeled amount of 
ievocarnitine (C 7 H 15 M 0 3 ) dissolved: 

Result - (rufr$) x (C* x D x VH) x 100 

ru = peak area of levocarnitine in the Sample 
solution 

^ - peak area of levocarnitine in the Standard 

solution 
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Q - concentration of USP Levocarnitine RS in the 
Standard solution (mg/mL) 

D - dilution factor for the Sample soluthn 
V = volume of Medium , 900 ml 

i - Jabel claim (mg/Tab!et) 

Tolerances: NLT 75% (Q) of the labeled amount of 
levocamitine (C 7 H 15 NO 3 ) Es dfs$o!ved, 

* Uniformity of Dosage Units (905): Meet the require- 
ments for Weight Variation 

ADDITIONAL REQUIREMENTS 

« IPaokaging and Storage: Preserve in tight containers, 
a USP Reference Standards (11) 

USP Levocarnitine RS 

USP Levocarnitine Related Compound A RS 
2-Pro pen- 1 -amini u m, 3-ca rboxy- N, N, Ai-trimethyl-, 
chloride. 

C 7 H 14 CINO 3 179,65 


Leyocetirizine DShydrocfofloriide 



C^HtfCINjCWHCI 461.81 

AcetEc acid, [2-[4-[(R)-(4“Chlorophenyl)pheny!methyl]- 
1 -piperazinyl]ethoxy]-, dihydrochEonde; 
(2-{4-[(RH4-ChEorophenyl)pnenylmethyf]piperazin- 
1 -y!}ethoxy)acetic acicf dihydrochlonde [130018-87-0], 
Leyocetirizine free base 

C 2 iH 25 C!N 2 0 3 388.89 

[130018-77-8]. 

DEFINITflON 

Leyocetirizine Dihydrochloride contaEns NLT 98.0% and 
NMT 102.0% of leyocetirizine dihydrochloride 
(C 2 iH«CIN 2 03 ■ 2HQ), calculated on the dried basis. 

SDENTIFICATiON 
® A, INFRARED ABSORRTION (197K) 

e B. The retention time of the major peak of the Sam ple 
solution corresponds to that of the leyocetirizine peak of 
the System suitability solution, as obtained in the test for 
Enantiomeric Purity. 

® C Sdentification Tests—General (191), Chloride: Meets 
the repuirements 

A55AY 
® Procedurę 

Mobile phase: Acetonitrile, water, and 1 M suEfuric acid 
(93: 6 .6: 0.4) 

Standard solution: 0.05 mg/mL of USP Leyocetirizine 
Dihydrochloride RS in Mobile phase 
Sampfe solution: 0.05 mg/mL of Leyocetirizine Dihy¬ 
drochloride in Mobile phase 
Chromatographic system 
(See Chromatography (621), System Suitability’) 


Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L3 

Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection volume: 20 jllL 
System suitability 
Sam ple: Standard solution 
Suitability reguirements 
Tatling factor: NMT 2.0 
Relative standard deviation: NMT 1.0% 

Analysis 

Samples: Standard solution and Sample soiution 
Calculate the percentage of leyocetirizine dlhydrothlo- 
rlde (C 2 iH 25 ClN 20 3 ■ 2HCE) in the portion of Levoce- 
tinzme Dihydrochloride taken: 

Result = (ru/o) x (Ca/Cu) x 100 

fu = peak response of leyocetirizine from the 
Sample solution 

r 5 - peak response of leyocetirizine from the 
Standard solution 

Q - eon cen trat! on of USP Leyocetirizine 

Dihydrochloride RS in the Standard solution 
(mg/m L) 

Cu = concentration of Levocetirizine 

Dihydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 98.0%—1 02.0% on the dried basis 

IMPURITIES 


Change to read: 

® RESIDUE ON ICNITION (281): NMT *0.2% o ( ng TAprillfi) 

Change to read: 

» Organk Impurjties 

Mobile phase: Acetonitrile, water, and 1 M sulfuric acid 
(93: 6 . 6 : 0.4) 

System suitability solution: 0.2 mg/mL of USP Leyoce¬ 
tirizine Dihydrochloride RS and 0.2 pg/mL each of USP 
Leyocetirizine Amidę RS and USP Chlorobenzhydryi Pi- 
j^erazine RS in Mobile phase. Use the solution withln 16 

Standard solution: 0.2 jig/mL each of USP Leyoce¬ 
tirizine Dihydrochloride RS, USP Leyocetirizine Amidę 
RS, and USP Chlorobenzhydryi PEperaztne RS in Mobile 
phase . Use the solution within 16 h. 

Sample solution: 200 pg/mL of Leyocetirizine Dihydro- 
chloride in Mobile phase. Use the solution within 16 h. 
Chromatographic system 
(See Chromatography (621), System Suita hi lity.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L3 

Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection volume: 20 jj.L 

Run time: 3 times the retention tEme of leyocetirizine 

System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę —See labie 1 for the relatiye retention times.] 
Suitability reguirements 
Resolutron: NLT 3.0 between leyocetirizine and 
chlorobenzhydryi piperazine, System suitability solution 
Tallina factor: NMT 2.0 for leyocetirizine, System 
suitability solution 

Relative standard deviation: NMT 5.0% for leyoce¬ 
tirizine, Standard solution 
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Analysis 

Samples: Standard solution and Sampie solution 

Calculate the percentage of leyocetirizine amide or 
cNorobenzhydryl piperazine m the portion of Levoce- 
ttrizine Dihydrochforide taken; 

Result = (ru/r s ) x (Cs/G/) x 1 00 

~ peak response of leyocetirizine amide or 

chlorobenzhydryl piperazine from the Sampie 
solution 

r$ = peak response of leyocetirizine amide or 
chiorobenzhydryl piperazine from the 
Standard solution 

Cs = concentration of USP Leyocetirizine Amide RS 
or USP Chlorobenzhydryl Piperazine RS En 
the Standard solution (Lig/ml) 

= concentration of LevocetirIzine 

Dihydrochloride in the Sampie solution 
Cl-ig/mL) 

Calculate the percentage of any unspecified tropurity in 
the portion of Leyocetirizine Dihydrochloride taken: 

Result = (fu/rs) x (G/Cu) x 100 

r u - peak response of any unspecified impurity 
from the Sampie solution 

r$ ~ peak response of levocetirizine from the 
Standard sofution 

Q = concentration of USP Leyocetirizine 

Dihydrochloride RS in the Standard solution 
(pg/mL) 

Cu = concentration of Leyocetirizine 

Dihydrochloride in the Sampfe sofution 
(pg/mL) 

Acceptance critena: See Table 1. 


Table 1 


Na me 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NJWT 

Leyocetirizine 

dihydrochloride 

1.0 

— 

C h lo ro b enzhy d ry 1 
piperazine 

1.3 

*0.2%.P Jirp. i Anr-2d1fiT 

Leyocetirizine amide 

2.5 

*0.2% 9 fflfl L.* c vr,2DTf.| 

Any indiyidual 
unspecified 
impurity 

— 

# 0.1 %9 rim 1-flnr-JOTfpl 

Total tmouricies 


_Q 5%# fBB i-Arr^fUAi 


Change to read: 
o Enanhomerk Plirity 

Analyze the Solutions within 24 h of preparation. 

Mobile phase; Prepare a mixture of chromatographic 
solvent hexane and absolute alcoho] (95:5). Adfd 2 mL 
of trifiuoroacetlc acid per L of mixture. 

System suitability solution: 5 mg/mL of USP Cetirlzlne 
Hydrochforlde RS in absolute alcoho! 

Sensitlvity solution: 0.05 mg/ml of USP Leyocetirizine 
Dihydrochloride RS in absolute alcohol 
Sampie solution: 5 mg/mL of Leyocetirizine Dihydro- 
chloride En absolute alcohol 
Chromatographic system 
(See Chromatography (621), System Suitability.) 


Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L40 
Column temperaturę: 30° 

FIow ratę: 1,5 mL/min 
Injectlon yokime: 10 jaL 
System suitability 

Samples: System suitability solution and SensitMty 
solution 

[Notę—T he relative retention times for the 5-enantl- 
omer (of cetihzine) and leyocetirizine, whidi is the R- 
enantiomer of cetirizrne, are about 0.7 and 1.0, 
respectively.] 

Suitability reguirements 

Resolution: NLT 1.5 between the 5-enantiomer and 
leyocetirizine, System suitability solution 
Signakto-noise ratio: NLT 10 for leyocetirizine, Sensr 
tivity solution 

Analysis 

Sampie: Sampie solution 

Calculate the percentage of the 5-enantiomer in the 
portion of Leyocetirizine Dihydrochforide taken: 

Result = {tu/fr) x 100 

fu - peak response for the 5-enantiomer from the 
Sampie sofution 

rr = sum of alJ the peak responses for the 5- 
enantiomer and leyocetirizine from the 
Sampfe solution 

Acceptance criteria: NMT *2.G%# l-Apr-zoie) of the 5- 
enantiomer 

5PECIFIC TE5TS 


C hangę to read: 


a LOSS ON DftYING {731) 

Analysis: Dry at 105° to constant weight. 

Acceptance criteria: NMT “1.0%, (RB l-Apr-ZOIć) 
a PH (791) 

Sampie solution: 50 mg/mL of Leyocetirizine Dihydro¬ 
chloride In water 
Acceptance criteria: 1.2-1.8 


ADDITIONAL !REQUIBEiMIENTS 

• Packaging and Storage: Preserve in wefkclosed contaln™ 
ers, protected from Jight at contro!Ied room temperaturę. 

* USP reference standards (11) 

USP Cetirizine Hydrochloride RS 
USP Chlorobenzhydryl Piperazine RS 
(R)“1-[(4-Ch]orophenyl)phenylmethyl]p]perazine. 
Ct/Ht^CINz 286.80 
USP LevocetirIzine Amide RS 

(ff)-2-(2-{4-[(4-Chlorophenyl)phenylmethyl]prperazin- 
1 -yi}ethoxy)acetamide, 

CaHaaCINsOa 387.90 
USP Leyocetirizine Dihydrochloride RS 


Leyocetirizine Dalhiydrochloride Tablets 

DEFINITION 

Leyocetirizine Dihydrochloride Tablets contain NLT 90% and 
NMT 110% of the labded amount of leyocetirizine dihy- 
drochloride (CaiHaĆINaOj - 2HCt). 

IDENTIFICATION 

* A. Ultraviolet Absohption (197U) 

Medium: Water 

Sampfe solution: Nominatly 0.1 mg/mL of leyoce¬ 
tirizine dihydrochforide from Tabfets in water prepared 
as follows. Transfer 1 Tablet to a suitable yolumetric 
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fiask, and add 40% of the fiask vofume of water. Shake 
for NLT 5 min to promote the disintegration of the Tab¬ 
let. Difute with water to volume. Pass a 10-mL portion 
of the resultmg solution through a suitable filter, and 
discard the first mL Use the filtra te, 

Acoeptance criteria: Meet the reguirements 
* B. The retention time of the major peak of the Sample 
solution corresponds to Chat of the Standard solution, as 
obtained' in the Assay . 

ASSAY 
o Procedurę 

Solution A: 1 M sulfuric add and water (5.7: 943) 
Mobile phase: Acetonitrilą water, and 1 M suffuric add 
(93: 6 , 6 : 0.4) 

System suitability solution: 0.2 mg/mL of USP Leyoce¬ 
tirizine Dihydrochloride RS and G. 2 ]_ig/mL of USP 
Chtorobenzhydryl Piperazine RS in Mobile phase 
Standard solution: 0.2 mg/mL of USP Leyocetirizine DL 
hydrochloride RS in Mobile phase 
Sample solution: Nominally 0.2 mg/mL of leyoce¬ 
tirizine dihydrochloride prepared as follows. Transfer a 
number of Tablets (NLT 10), equlvalent to 50 mg of 
fevocetirizine dihydrochloride, to a 250-mL yolumetrk: 
fiask. Add 20 mL of Solution A, and put the fiask on a 
mechanical shaker for 15 min, Add !50mL of acetoni- 
trile, and place the fiask in an ultrasonie bath for 10 
min. Aliow the contents to cool to room temperaturę, if 
necessary, and drlute with acetonitrile to fina! volume. 
Homogenize the solution, and centrifuge a 10-mL por¬ 
tion for 5 min. Use the supernatant solution. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 
Columns 

Guard: 4-mm x 0.3-cm; 5-pm packing L3 
Analytical: 4,6-mm x 25-cm; 5-fim packing L3 
Colurnn temperaturę: 30 Q 
Flow ratę: TmL/min 
Injection voiume: 20 j.iL 
System suitability 
Sample: Sys tem suitability s olu tlon 
[Notę—S ee Tabie I for relative retention times,] 
Suitability reguireroents 
Resolution: NLT 3,0 between leyocetirizine and 
chiorobenzhydryl piperazine 
Tailing factor: NMT 1,5 for leyocetirizine 
Relative standard deyiation: NMT 1.0% for 
levocetiri zine 
Analysis 

Samples: Standard solution and Sample solution 
Caleulate the percentage of the labeled amount of 
leyocetirizine dihydrochloride (C 21 H 25 CIM 2 O 3 ■ 2HC1) Sn 
the portion of Tablets taken: 

Resuft = (rjfs) x (G/G) x 100 

fu - peak response of levocetirizine from the 
Sample solution 

fj = peak response of leyocetirizine from the 
Standard solution 

G = concentration of USP Levocetirizine 

Dihydrochloride RS in the Standard solution 
(mg/mL) 

G = nominał concentration of leyocetirizine 
dihydrochforide in the Sample solution 
(mg/mL) 


Acceptance criteria: 90%-110% 

PERFORMANCE TESTS 

• OlSSOLUTBOM (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: (L/900) mg/mL of USP Levoce- 
tirizine Dihydrochloride RS in Medium, wbere i is the 
label claim in mg/Tablet 

Sample solution: Pass a portion of the solution under 
test through a suitable fil ter, 

Instrumental conditions 
(See Uitraviolet-Visible Spectroscopy (857),) 

Modę: UV-Vis 

Analytical wavelength: 230 ar 231 nm; use a suitable 
wayelength for background correction 
Celi: 1 or 2 cm 
Blank: Medium 
Analysis 

Samples: Standard solution, Sample solution, and Blank 
Caleulate the percentage of the labeled amount of 
levGcetirizine dihydrochloride (CziH^CINaCh ■ 2HCI) 
dissoNed: 

Re suit = {AJ As) xC$xVx(l/i) x 100 

Au = absorbance of the Sample solution 
As = absorbance of the Standard solution 
G - concentration of USP Levocetirizine 

Dihydrochloride RS in the Standard solution 
(mg/mL) 

V = volume of Medium, 900 mL 
L = label claim (mg/Tablet) 

Tolerances: NLT 80% (Q) of leyocetirizine dihydrochlo¬ 
ride (C 21 H 25 CIN 2 O 3 ■ 2HCI) is dissolyed, 

o Uniformity of Dosage Units (905): Meet the 
requirements 

1MPURITHES 

* Organic Imrurities 

Solution A, Mobile phase. System suitability solution, 
and Sample solution: Prepare as directed In the Assay . 
Standard solution: 0,002 mg/mL of USP Leyocetirizine 
Dihydrochloride RS in Mobile phase 
Chromatographic system: Proceed as directed in the 
Assay, except for the Run time. 

Run time: 2.3 times the retention time of 
levocetirizine 
System suitability 
Sample: Sys tern s uitability solu don 
[NOTĘ—See labie 1 for relative retention times.] 
Suitability reguirements 

Resolution: NLT 3.0 between leyocetirizine and 
chiorobenzhydryl piperazine 
Tailing factor: NMT 1.5 for leyocetirizine 
Relafive standard deyiation: NMT 1.0% for fevoce- 
Hrizine; NMT 5.0% for chiorobenzhydryl piperazine 
Analysis 

Samples: Sample solution and Standard solution 
Calculate the percentage of each impurity in the por¬ 
tion of Tablets taken: 

Result - (ru/fs) x (G/G) x (M?//Vfo) x 100 

r v - peak response of each impurity from the 
Sample solution 

A = peak response of leyocetirizine from the 
Standard solution 

G - concentration of USP Leyocetirizine 

Dihydrochloride RS in the Standard solution 
(mg/mL) 

Co - nominał concentration of leyocetirizine 
dihydrochloride in the Sample solution 
(mg/mL) 
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Mn - molecular weight of leyocetErizine (free base), 
388.89 

M f 2 - molecular weight of fevocetlnzine 
dlhydrochionde, 461.81 

Acceptance criteria: See labie 1, Dlsregard peaks less 
than 03%. 


Table 1 


Marne 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%) 

Levocetinzine 

7.0 

__. 

Chlorobenzhydryl piperazine 0 

1.4 


Levocetsrizine amidem 

2.1 

_ 

Any indiyidtial unspedfied 
dearadation product 

*— 

030 

Total impurities 

— 

1.0 


J This is a process impurity that is Induded in this table for identificatron 
only. This impurity is eon troi led in Lhe drug subs Lance. This impurity is 
not to be reported for the drug product and is not to be inducfed in the 
to tai impurities. 

t> {fl)-2-(2-{4‘[(4‘Ch!orophenyl)phenylmethy!]piperazin-l-yl}ethoxy)- 

acetamide. 


ADDITIONAL REQUIREBV!ENT$ 

* IPackaging and Storage: Preserve In welf-closed contain- 
ers, and storę at controlled room temperaturę. 

* USP REFERENCE STANDARDS (11) 

USP Chlorobenzhydryl Piperazlne RS 
(/?)-1-[(4-Chlorophenyl}phenyfmethyl]piperazine. 
CtzHjgCINb 286.80 
USP Levocetirizine Dihydrochlonde RS 



Leyodopa 



C 9 H 11 NO 4 197.19 

L-Tyrosine, 3-hydroxy-; 

(“}-3-(3,4-Dihydroxyphenyl)-L-afanine [59-92-7]. 

DElFiNITION 

Levodopa contains NLT 98.0% and NMT 102.0% of 
fevodopa (C 9 H 11 NO 4 ), calculated on the dried basis. 


IDENTIFICATION 

• A. Infrared Absorpuon ( 197M) 

• B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard sdfution t as 
obtamed fn the Assay. 

ASSAY 

• Procedurę 

Protect all Solutions from light, and malntain them at 
10° until they are injectecunto the chromatograph, 
Diluent: 0.1% trifluoroacetic add in water 
Mobile phase: Tetrahydrofuran and Difuent (3:97) 
System suitability solution: 10 pg/mL each of USP 
Levodopa RS, USP Levodopa Related Compound B RS, 
and USP L-Tyrosine RS in Diluent 

Standard solution: 0.4 mg/ml of USP Levodopa RS in 
Diluent 

Sample solution: 0.4 mg/mL of Levodopa in Diluent 
Chromatographic system 

(See Chromatograpny (<621), System Suitability.) 


Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 25-cm; 5-um LI packing 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 
Sampie: System suitability solution 
[NOTĘ—Ref er to Tobie J in the test for Organie Impurities 
for the relatlve retention times.] 

Suitability requrrements 

Resolution: NLT 3.0 between levodopa and l-tyrostne 
Tailing factor: NMT 2.0 for levodopa 
Re!ative standard deviatiorr; NMT 2.0 for (evodopa 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of levodopa (C9H11NO4) in the 
portion of the sample taken: 

Result - (ru/ti) x (C s/Cu) x 100 

ru - peak response of the Sampie solution 

r s - peak response of the Standard solution 

Cs - concentration of USP Levodopa RS in the 
Standard solution (mg/ml) 

Cu - concentration of Levodopa in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the dried basis 

IMPURITIES 

* RESIDUE on Ignition (281): NMT 0.1% 

Betele the fottowing: 

•• He a w Metals, Method U (231): NMT 20 ppm. (Ofiiaal \- 

fan-20TS] 

o Organic Impurities 

Protect all Solutions from [ight, and maintain them at 
10° until they are injecteclinto the chromatograph. 
Diluent, Mobile phase, System suitability solution, 
Standard solution, Sample solution, Chromato¬ 
graphic system, and System suitability: Proceed as 
drrected in the Assay. 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tton of Levoaopa taken: 

Result - (rufrs) x (Cs/Cu) x (Mf) x 100 

r u - peak area for any impurity in the Sampie 
solution 

r% = peak area for Levodopa in the Standard 
solution 

Cs = concentration of USP Levodopa RS in the 
Standard solution (mg/ml) 

Cu = concentration of Levoaopa in the Sample 
solution (mg/mL) 

F ~ relative response factor of each impurity (see 
Tobie 1) 

Acceptance criteria: See Tobie 1. 


Table 1 


Name 

Jtelative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Levodopa related 
compound A a 

0.9 

0.41 

0.1 

Leyodopa 

1,0 

_- 


L-Tyrosine 

1.3 

0.44 

0.1 


a 3,4 ,6 Tri hy d roxy pheny I) alaninę. 

3 -( 3,4 -D fmetho xy ph eny l)*L-a 1 an En e. 
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Table 1 (Continued) 


Mamę 

ftelatlve 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT £%ł 

Levodopa relaLed 
compound B 

1.6 

0,83 

0.5 

L-Veratrvldvcme b 

2.7 

0,76 

0.1 

IndMdual un- 
Jtnown impurity 

— 

1.0 

0.1 

TotaJ impurities 

__ 


1.1 


3 3- (3,4 r 6-Tri hy d roxy ph e ny I )a I an i n e. 
b 3 -(3,4 - D i m e Lh oxypheny I )-ł- a la ni ne. 

SPECIFIC TEST 5 

® Optical Rotation, Specific Rotation (781S) 

Sam ple solution; 500 mg of Levodopa in a 25-mL vol- 
umetric fiask, Add 10 mL of 1 N hydrochioric add to 
dSssolve the solid, add 5 g of methenamine, swirl the 
eon ten ts to dissoive the methenamine, and add 1 N hy- 
drochloric add to volume. 

Analysis: AJ Iow the Sampk solution to stand In the cark 
at 25° for 3 h, and measure the rotation. 

Acceptance criteria: -160° to “167° 

* Loss ON DRYING (731) 

Analysis: Dry at 105 3 for 4 h, 

Acceptance criteria: NMT 0.5% 

ADD 1 TIONAL REQUDREIV 1 ENT 5 

* Packaging and Storage: Preserve in tight, light-resistant 
containers, storę in a dry place, and prevent exposure to 
excesslve heat. 

o USP Reference Standards (II) 

USP Levodopa RS 

USP Levodopa Reiated Compound B RS 
3-Methoxytyrosine, 

C 10 H 13 NG 4 211.22 

USP L-tyrosine RS 


Lewodopa CapsuSes 

DEFINITION 

Levodopa Capsules eon ta En NLT 90.0% and NMT 11 0,0% of 
the labeJed amount of levodopa (CgHnN0 4 ), 

IDENTIFICATION 

« A, SNFRARED ABSORPTION ( 197 M) 

Sample: Shake a quantity of the contents of the Cap- 
sules, equlvaJent to about 500 mg of levodopa, with 
25 mL of 3 N hydrochioric acid, and fiJter. Adjust the 
acldity of the filtra te with 6 N ammonium hydroxide to 
a pH of 3, added dropwise with stErring, and allow to 
stand protected from light for several h. Fil ter, wash the 
precipttate with water, and dry at 105°, 

Acceptance criteria: The residue meets the 
reguirements* 

ASSAY 
• Procedurę 

Standard solution: 35 ng/mL of USP Levodopa RS En 
0.1 N hydrochioric acid 

Sample stock solution: 1.75 mg/mL of levodopa in 0.1 
N hydrochtoric acid, from the contents of NLT 20 Cap¬ 
sules. Shake the mixture by mechanical means for 5 
min, and fifter discarding the first 20 mL of the frJtrate. 

Sample solution: 35 pg/mL of levodopa in 0.1 N hy- 
drochloric acid from the Sampk stock solution 


Blank: OJ N hydrochioric acid 
Instrumental conditions 
Modę: UV-Vis 
CeJl: 1 cm 

Analytical wavelength: 280 nm 
Analysis 

Sam pies: Standard sofution and Sampk solution 
Calcu Ja te the percentage of the labeled amount of 
Jevodopa (C 5 HnNG 4 ) in the portion of Capsule con¬ 
tents taken: 

Result = (Au/As) x (C s /Cd) x 100 

A u - absorbance of the Sompie solution 
A? - absorbance of the Standard solution 
Cs = concentration of USP Levodopa RS in the 
Standard sofution (jig/mL) 

Cu — nominał concentration of ievodopa En the 
Sampk solution (pg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
® OłSSOLUTION (711) 

Medium: 0,01 N hydrochioric acid; 900 mL 
Apparatus 1: 100 rpm 
Time: 30 min 
Instrumental conditions 
Modę: UV 

Analytical wavelength: Maximum at about 280 nm 
Standard solution: USP Levodopa RS in Medium 
Sample solution: Sample per Dissolution (711). Dilute 
wltn Medium to a concentration that is simifar to that of 
the Standard solution . 

Tolerances: NLT 75% (Q) of the fabeied amount of 
!evodopa (GHnNCh) is dissolved. 

* Uniformity of Dosage Units (905): Meet the 
requirements 

IMPURITIES 
O ORGANIC IMPURITIES 

[NOTĘ—Use low-actinic glassware for afl yoJumetric 
Solutions.] 

Diluent: Dissolve 100 mg of sodium metabisuifite in 
10 ml of 1.2 N hydrochioric acid, and dilute with ace- 
tone to 1 00 mL. 

Standard solution A: 10 pg/mL of USP Levodopa Re- 
iated Compound A RS and 1 0 mg/mL of USP Levodopa 
RS in Diluent 

Standard solution B: 50 pg/mL of USP Levodopa Re- 
lated Compound 8 RS in Diluent 
Sample solution: Just prior to appllcation, disso[ve 
100 mg of the residue obtained in the Identification test 
in 10.0 ml of Diluent, 

Chromatographic system 
(See Chromatograpny (62 1), Thin-tayer Chromato- 
graphy.) 

Modę: TLC 

Adsorbent: Thin-layer chromatographic piąte, coated 
with a 0.25-mm layer of microcrystalline celJulose 
Predeveiop a piąte in Developing sofvent until the sol- 
vent front Has moved NLT 18 cm from the origin, 
Remove the piąte from the chamber, and dry in a 
current of air for about 10 min. 

[Notę —The piąte may be developed overnighf: solvent 
overflgw d u ring predevelopment h of no 
consequence.] 

Application volume: 10 pL 

Developinq solvent: Butyl alcohol, methanol, glaciaJ 
acetic acid, and water (150:15:75:75) 

Spray reagent: just before use, mix 2 volumes of fer- 
ric chloride solution (7 00 mg/mL) with 1 voiume of 
potassium ferrieyanide solution (50 mg/mL) to obtain 
about 7 00 mL of solution. 
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Anaiysis 

Samples: Standard solution A 1, Standard solution B f and 
Sampie solution 

Apply the Samples at sępa ratę points about 3 cm from 
tbe bottom of the piąte. Dry the spots in a stream of 
nitrogen, and deve[op the chromatogram in a surtable 
low-actinic chamber equil3brated for 5 min with a 
freshly mixed port!on of Developing solvent until the 
so(vent front has moved about 15 cm from the linę of 
application. Remove the piąte from the chamber, mark 
the solvent front, and dry in a current of alr for about 
10 min. Spray the piąte with Spray reagent Levodopa 
related compound A produces a spot at an Rf of about 
0.25, and levodopa related compound B at an Rf of 
about 0.5, 

Acceptance criteria: No spot at Rf 0.25 from the Sam- 
ple solution is greater in size or intensity than the corre- 
sponding spot from Standard solution A corresponding 
to NMT 0.1% levodopa related compound A. No spot 
at Rf 0.5 from the Sampie solution is greater in size or 
intensity than the corresponding spot from Standard so¬ 
lution B corresponding to NMT 0,5% of levodopa re¬ 
lated compound B. [Notę —Disregard the bleached 
spot, which Es an artifact resulting from the develop- 
ment of sodium metabisulfate from Dlluent. II may ap- 
pear at an Rf value of about O.6.] 

ADDITSONAl REQUBREMENT5 

o Packaging and Storage: Preserve in tsght, light-resistant 
containers / in a dry place, and prevent exposure to ex- 
cessive heat 

O OSP Reference Standard* * (II) 

USP Levodopa RS 

USP Levodopa Related Compound A RS 
3-(3,4,6-Trihydr0xypheny[)alanine. 

C 9 HnN05 213.19 
USP Levodopa Related Compound B RS 
3-Methoxytyrosine. 

C T0 Hi 3 NO. 211.22 


He¥<odopa Tobiets 

DEFINITION 

Levodopa Tablets contain NLT 90.0% and NMT 110.0% of 

the labeled amount of levodopa (C9H11NO4). 

IDENTIFICATION 

b A. INFRARED ABSORPTION (197M) 

Sampie: Shake a guantity of powdered Tablets equiva- 
lent to 500 mg of fevodopa wlth 25 mL of 3 N hydro- 
chlortc acid, and filter Adjust the acidity of the filtrate 
with 6 N ammonium hydroxtde, added dropwise with 
stirring, and allow to stand, protected from light, for 
several h. Fifter, wash the predpitate with water, and 
dry at 1G5T 

Acceptance criteria: The residue meets the 
reąuirements. 

ASSAY 

* Procedurę 

Protect alf Solutions from light, and maintain them at 
10° until they are injected into the chrom atograph. 

Mobile phase: 0.01 M monobasic potassium phos- 
phate; adjust with phosphoric acid and acetonitriJe 
(97:3) to a pH of 2.0. 

Standard solution: 0.4 mg/ml of USP Levodopa RS in 
Mobile phase 

Sampie solution: 0,4 mg/mL of levodopa in Mobile 
phase , from finely powdered Tablets (NLT 20). F ii ter. 
Sonfcate for 5 min. 

System suitability solution: 10 pg/mL each of USP 
Levodopa RS, USP Levodopa Related Compound B RS, 


and USP Levodopa Related Compound A RS in Mobile 
phase 

Chromatographic system 

(See Chromatograpny {62 1), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Cofumn: 3.0-mm x 25-cm; packing LI 
FJow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 
Sampie: System suitability solution 
[Notę —The rdative retention times for levodopa related 
compound A, levodopa, and tevodopa related com¬ 
pound B are 0.7, 1.0, and 2.8, respectively.] 

Suitability reąuirements 

Resolution: NLT 3.5 between levodopa related com¬ 
pound A and leyodopa 

Relative standard deviation: NMT 2.0% for 
levodopa 
Anaiysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
levodopa (C?HnN0 4 ) in the portion of Tablets taken: 

Result - ( ro/rs ) x ( Cs/Cu ) x 100 

r u = peak response from the Sampie solution 

r$ - peak response from the Standard solution 

G - concentration of USP Levodopa RS in the 
Standard solution (mg/mL) 

C u = nominał concentration of levodopa in the 
Sampie solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TEST5 
o DISSOLUTION (711) 

Medium: 0,01 N hydrochlonc add; 900 mL 
Apparatus 1: 100 rpm 
Time: 30 min 

Detector: UV maximum at about 280 nm 
Standard solution: USP Levodopa RS in Medium 
Sampie solution: Sampie per Dissolution (711). Dilute 
wEtn Medium to a concentration that is simllar to that of 
the Standard solution . 

Tolerances: NLT 75% (Q) of the labefed amount of 
levodopa (CpFinNO^) is dissolved. 

• Uniformity of Dosage Unit* (905): Meet the 
requirements 

IMPURITIES 
O ORGANIC IMPURITIES 

Protect all Solutions from Jight, and maintain them at 
10° until they are irrjećtecfinto the chromatograph. 
Mobile phase. System suitability solution. Standard 
solution, Sampie solution, Chromatographic system, 
and System suitability: Prepare as directed in the 
Assay . 

Anaiysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of each impurity in the por¬ 
tion of Tablets taken: 

ResuJt = (ru/rs) x (Cs/Cu) x (1/0 x 100 

ru = peak area for any impurity from the Sampie 
solution 

r$ ~ peak area for levodopa from the Standard 
solution 

C E = concentration of USP Levodopa RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of ievodopa in the 
Sampie solution (mg/mL) 

F ~ relative response factor of the impurity (see 
Tobie 1) 
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Acceptance criteria: See Table L 


Table 1 


Karne 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Levodopa related 
compound A 

0.9 

0.83 

0.1 

Leyodopa 

TO 


—_ 

Levodopa related 
compound B 

2,8 

0.83 

0.5 

5, ó-DShy drożyn n- 
dole-2-carboxylic 
acid 

6.0 

2.5 

0.1 

Unknown impurities 

— 

TO 

0.1 

individual 
0,3 total 
unknown 

Total imourities 

— 

— 

Tl 


Sample solution: 1 mg/mL of Levofloxadn in Mobile 
phase 

Chromatographic system 

(See Chromatograpny (621), System Su i ta hi lity.) 

Modę: LC 

Detector: UV 360 nm 

Column: 4,6-mm x 25-cm; 5-pm packtng LI 

Column temperatura: 45° 

Flow ratę: 0.8 mL/min 
Injection size: 25 pL 
System suitabiiity 
Sample: Standard solution 
Suitabrlity requirements 
Tailing factor: 0,5-1.5 
Re!ative standard deviatiom NMT 1.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of levofloxacin (Ci B H2qFN 3 G4) 
in the portion of Levofloxacin taken: 

Result - ( m/fs ) x (Q/C u ) x 100 


ADDITGONAL REQU!REEV!ENTS 

o Packaging and Storage: Presen/e in trght, light-resistant 
containers, in a dry place, and prevent exposure to ex- 
cessive heat 

a USP Reference Standards (11) 

USP Levodopa RS 

USP Levodopa Related Compound A RS 
3-(3 / 4,6-Trihydroxyphenyl)a]anine ł 
C.HuNO^ 2134 9 
USP Levodopa Retated Compound B RS 
3-Methoxytyrosine. 

C10H13MO4 211.22 


Levofloxa£§n 



O o 


Q B H 2 oFN 3 0 4 - V2H z O 370.38 

7ff Pyndo[1,2,3--de]-1,4-benzoxazine-ó-carboxylk acid, 
9-fluoro-2,3-dihydro-3'methyl-l 0-(4~methyH -piperazinyl)- 
7-oxo-hydrate (2:1), (5)-; 

(-H5>9-Fluoro-2,3-dEhydro-3-methyH G-(4-methyl-1 -piper- 
azfnyl)-7-oxo-7^pyrido[1,2,3-de]-1,4-benzoxazine-6-car- 
boxylic acid, heminydrate [138199-71-0]. 

Anhydrous [100986-85-41], 

DEFINflTJON 

Levofloxacin contains NLT 98,0% and NMT 102.0% of 
C jg H 2 oFN 3 0 4/ calculated on the anhydrous basis. 

IDENTIFICATION 

• A. Bnfrared Absorption (197K) 

o B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard sotution , as 
obtained in the Assoy. 

A55AY 

* Procedurę 

Buffer: 8.5 g/l of ammonium acetate, 1.25 g/L of cl- 
pnc suifate, pentahydrate, and 1.3 g/L of L-isoleucine in 
water 

Mobile phase: Methanol and Buffer (3:7) 

Standard solution: 1 mg/mL of USP Levofioxacin RS in 
Mobile phase 


Aj - peak response of levofloxacin from the Sample 
solution 

r$ - peak response of levofloxadn from the 
Standard solution 

G = eoncentration of USP Levofloxacin RS in the 
Standard solution (mg/mL) 

Cu - concentration of LevoFioxacin in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.G%-1 02,0% on the anhydrous 
basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.2%. Use a platinum 

crucible. 


Deiete the foilowing : 

HEAW Metals, Method ii (231): NMT 7 0 ppm# C omdait- 

jan^OlSj 

o Organjc Dmpurities, Procedurę 1 

[Notę —Procedurę 1 is recommended if Jevofloxadn N-ox- 
Ede is a potential organie impunty. Procedurę 2 and Pro¬ 
cedurę 3 are recommended rf levoftoxacin related com¬ 
pound B Is a potential organie jmpurity.] 

Solution A, Mobile phase, Sample solution, and Chro- 
matographic system: Proceed as directed in the 
Assay. 

System suitabrlity solution: 1 mg/ml of USP Levoflox- 
adn RS in Mobile phase 

Sensitivity solution: 0.3 jtg/ml of USP Levofloxacin RS 
in Mobile phase 

System suitabiiity 

Sam pies: System suitabiiity solution and SensitMty 
solution 

Suitabiiity reąuirements 

Relative standard deviation: NMT 1.0%, System suit- 
ability solution 

Signahto-noise ratio: NLT 1 0, Sensitivity solution 
Analysis 

Sample: Sample solution 

Calculate the percentage of each individual impurity in 
the portion of Levofloxacin taken: 

Result = (ry/n) x (1 jf) x 100 

r u - peak response of each impunty 

r$ = peak response of levofioxacin 

F = relative response factor (see Table 1) 

Acceptance criteria: See Table 1 . 
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Table 1 


Na me 

Relative 

Retention 

Time 

Relatfve 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

N-Desmethyl 

levołloxacin fl 

0.47 

1.0 

0.3 

Diamine derivative b 

0.52 

0.9 

0.3 

Levof!oxacin 

N-oxlń& 

0.63 

1.1 

0.3 

9-Desfluoro levofloX‘ 
acin 11 

0.73 

1.0 

0.3 

Levofloxacin 

1.0 

_ 

_ 

D-lsomer* 

1,23 

1.0 

0.8 

Any unknown 
imourity 

— 

1.0 

0.1 

Total Impurities 

— 


0.5* 


J {S)-9-Fiuoro-2,3"ęHhydro‘3»meLhyl-l 0-(piperazin-l -yF)-7-oxo-7W-pyrido[1 f 

2.3- £te][1 ,4]benzoxazine-6-carboxylic acid. 

tł (5)-9-FluorG-2, 3-dihydro-B-methyl-l 0-U-C m ^Uiy(arnino)ethylamjno3-7- 
oxo-7H-pyridop ,2 ł 3-c/<?J[ 1 ,4]benzQxazine-6-ctirboxyfic acid, 
c (S>4-(6-C arboxy-94fuoro-2,3-di hyd ro- 3-me thyI - 7- ox o- 7pyrido -[1,2,3- 
c/e][l,4]benzoxazine-l 0-yl)-l -methyl-piperazirtel -Qxkfe. 
d (S)-2 r 3-D ihyd ro- 3-melhyI-10-{4-me thyl-1 -piperazinyl>7-oxO‘7tf-pyndo[1 , 

2.3- de][l ,4]ben20xazinG-ó<arboxy11c acid, 

e (/f)-9-Fluoro-2,3‘dihydro-3-methyl-l Q-(4-rnetbyl-l -pipenazinyt)-7-oxo-7H* 
pyritio] l # 2, 3-de][ 1, 4 penzoxa2ine-6-ca rboxy Fic acid. 

" Do not include the D-3somer in the calculation for total impurities. 

* Orcanic Impurities, Procedurę 2 

[Notę—S olutions of !evofloxactn are not stable in lig lit; 
use amber bottles.] 

Buffer: Dissolve 3.08 g/L of ammonium acetate and 
8.43 g/L of sodium perchlorate monohydrate in water. 
Adjust with phosphoric acid to a pH of 2.2. 

Solution A: Acetonitrile and Buffer (16:84) 

Solution B: Acetonitrile, methanol, and Buffer 
(30:20:50) 

Solution C: 0.4 mg/mL of USP Levofloxacin RS by dis** 
sofving in acetonitrile at about 8% of volume and dilut- 
ing with water to volume 

Solution D: 0.05 mg/mL of USP Levof!oxacin Related 
Compound A RS in 0.2% ammonium hydroxide tn 
methanol 

Mobile phase: See Tobie 2. 


TabSe 2 


Time 

(mini 

Solution A 

Solution R 
(%> 

0 

100 

0 

5 

100 

0 

10 

82 

18 

15 

40 

60 

30 

40 

60 

30,1 

100 

0 

38 

100 

0 


System suitabillty solution: 0.1 mg/mL of USP 
Levofloxacin RS and 5 pg/mL of USP Levofloxacin Re- 
iated Compound A RS in water from Solution C and 
Solution D 

Levofloxadn stock solution: 0,4 mg/mL of USP 
Levofloxacin RS. Dissolve USP Levofloxacin RS in aceto- 
nitriie at about 8% of finał volume, sonicate, and dilute 
with water to volume. 

Levofloxacin standard soiution: 0,02 mg/mL of USP 
Levofloxacin RS in acetonitrile and water (1:10) from 
tevofloxocin stock solution 

Levofloxacin related compound B stock solution: 

0.2 mg/mL USP Levofloxacin Related Compound B RS 
in methanol. [Notę—S onicate if necessary.J 

Levofloxacin related compound B standard solution: 
0.04 mg/ml_ USP Levofloxacin Related Compound B RS 


in methanol from Levofloxadn related compound B stock 
solution 

Standard soiution: 0,4 pg/mL of levof[oxacin and 
0,8 gg/mL of levofloxadn related compound B in aceto¬ 
nitrile and water (1:10) from Levofloxacin standard solu¬ 
tion and Levofloxacin related compound B standard 
solution 

Sampie soiution: 0.4 mg/mL by dissolving the sampie 
in acetonitrile at about 8% of finał volume and diluting 
with water to volume. [NOTĘ—Sonicate if necessary.] 

Chromatographic system 
(See Chromatograpny <621X System Suita bil i ty,) 

Modę: LC 
Detector: 280 nm 

Coiumn: 4.0-mm x 15-cm; 3.0-pm packing LI 
Column temperaturę: 38 D 
Flow ratę: 1.0 mL/min 
Injectton size: lOpL 

System suitabillty 
Sampie: System suitabillty solution 
Suitabillty requirements 
Relative standard deviation: NMT 2.0% for 
levofloxacin 

Anaiysis 

Sam pies: Standard solution and Sample solution 

Calculate the percentage of Jevofioxacin related com¬ 
pound B in the portion of Levofloxacin taken: 

Result = (r^/rj) x (C$/C v ) x 100 

r u = peak response for levofloxadn related 
compound B from the Sample solution 
- peak response for levofIoxadn related 
compound B from the Standard solution 

Q = concentration of USP Levofloxacin Related 
Compound B RS in the Standard solution 
(mg/mL) 

Co = concentration of Levofloxacin in the Sample 
soiution (mg/mL) 

Calculate the percentage of other impurities in the 
portion of Levofloxadn taken: 

Result = (fy/f 5 ) x (Cs/Cu) x 100 

ru = peak response of any other impurity from the 
Sample solution 

r s - peak response of levofloxacin from the 
Standard solution 

Cj = concentration of USP Levofloxactn RS in the 
standard solution (mq/mL) 

Cu - concentration of Levofioxacin in the Sample 
soiution (mg/mL) 

Acceptance criteria: See Tobie 3. 


Table 3 


Na me 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT te/*) 

Levof!oxacin refated compound A 
(N-Desmethyl levofloxacin}* 

0.9 

0.20 

Levofloxacin 

1.0 

__ 

Levofloxacin reiated compound B*> 

2.9 

0.13 

Anv other impurity 

_ 

0.10 

Totai impurities 

,— 

0.50 


(5>9-Fluoro-3-methyL10-£piperazln-1 -ylj~ 7- oxo-2 H 3-drhydro 7H- pyń do[ 1 , 
2 t 3 -de] [ 1,4-be nzoxa z i ne- 6-ca rbocy I rc ac id. 

(5)^,10-DiFluoro-3-methyl-7-^xo-2 r 3-dihydro-7W-pyrido[l ,2,3-de][l .4- 
ber\zoxazi n e-6-carbocylic acid. 

• ORCANIC IMPURITIES (ENANTIOMEttlC PURITY), PROCEDURĘ 3 
Buffer: 1.32 g/L of D-phenyfalanine and 0,75 g/L of 
copper(ll)sulfate pentahydrate in water 
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Mobile phase: Methanof and Buffer (15:85) 

System suitabiiity solution: 0.01 mg/mL of USP Oflox- 
acin RS and 0,01 mg/ml of USP Levofloxadn RS in 
water 

Sample solution: 0 08 mg/ml in water 
Chromatographk system 
(See Chromatograpny (62 1), System Suitabiiity.) 

Modę: LC 
Detector: 294 nm 

Column: 4.6’mm x 1 5-cm; 3.5-pm packing LI 
Coiumn temperaturę: 40° 

Flow ratę: 0.7 ml/min 
Injection size: 1 0 pL 
System suitabiiity 
Sample: System suitabiiity solution 
[Notę —The relative retention times for D-of[oxadn and 
levofloxacin are 0,91 and 1,0, respectiyely.] 

Suitabllity requirements 

Resolution: NLT 2.0 between D-offoxadn (D-isomer) 
and fevofloxadn 

Anaiysis 

Sample: Sample solution 

Cakulate the percentage of D-ofloxacin in the portion 
of Levoffoxacin taken: 

Resutt = (fu/r r ) x 1 00 

ry - peak response for D-ofloxacin 
r T - sum of responses of a 11 peaks 
Acceptartce criteria: NMT 1,0% 

SPECIFIC TESTS 

* Optical Rotation, Spedfic Rotation (781S) 

5olvent: Methanol 
Sample solution: 5 mg/mL in So!venl 
Acceptance criteria: “92° to -106% at 20° 
o Water Determination, Method la (921): 2.Q%-3.0% 

ADDITIONAL REQUJREMENT5 

o Packagimg and Storage: Preserve in tight, light-resistant 
containers. Storę at room temperaturę. 

* ILabeung: If a procedurę for Organie impurities other than 

Procedurę 1 is used, then the labelmg States with which 
Organie Impurities procedurę the article compltes. 
e USP Reference Standards (Tl) 

USP Levofloxacin RS 

USP Levofloxacin Related Compound A RS 
(5)"9-Fluoro-3-methyl-l 0-(piperazin-1 -yl)-7-oxo-2,3- 
dihydro-7H-pynd0[1,2,3-de][1 f 43benzoxazine-ó-carbox- 
ylic add. 

C 17 H 13 FN,04 347.34 

USP Levofloxacin Related Compound B RS 
(5)-9 / 10-Dif]uoro-3-rnethy3-7-oxo-2,3‘dihydro-7T/-pyrido 
[1,2,3-de][l ,4]benzoxazine-6-carboxylic acid. 
C 13 H g F 2 NCb 281.21 
USP Of!oxacin R$ 


Levofloxacśn Orali So But bobu _ 

DEFINITION 

Levofloxacin Orał Solution contains NLT 90.0% and NMT 
110,0% of the labeied amount of levofloxacin 
(Ci S H 2 oFN,0,), 

IDENTIFICATION 

« A, The retention time of the major peak of the Sample 
solution corresponds to that of the 5 fon da rd solution , as 
obtained in the Assay. 


ASSAY 
« Procedurę 

[Notę—P rotect the Solutions of levofloxadn from light.] 
Diluent: Acetonitrile and water (18:82) 

Mobile phase: Diluent that contains 1 mL of trifluoroa- 
cetic add in each 1000 ml of solution 
Standard solution: 102.5 pg/ml of USP Levofloxadn 
RS in Diluent 

System suitabiiity solution: 102.5jLLg/mL each of USP 
Levofloxacin RS and USP Levofloxadn Related Com¬ 
pound A RS in Diluent 

Sample solution: 1 02.5 pg/mL of levofloxadn in Dilu¬ 
ent based on the labef claim. [Notę —Mix the solution 
wefl after equilibrating the solution for 4 h at room 
temperaturę while protected from light] 
Chromatographk system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 294 nm 

Column: 4,6-mm x 15-cm; 3.5-pm packing LII 
Column temperatura: 30° 

Flow ratę: 0.7 mL/mln 

Run time: 2.5 times the retention time of the levoffox- 
acin peak 

Injection size: 20 pL 
System suitabiiity 

Samples: Standard solution and System suitabiiity 
solution 

Suitabiiity reguirements 

Resolution: NLT 1.9 between levofloxacin related 
compound A and levofloxadn, System suitabiiity 
solution 

Re!ative standard deviation: NMT 2.0%, Standard 
solution 
Anaiysis 

Samples: Standard solution and Sample solution 
Cakulate the percentage of the labeled amount of 
levofloxadn (CieHzoFN^Ch) in the portion of Orał Solu- 
tlon taken: 

Result = (ru/fs) x {Q/Cu) x 100 

ru = peak response from the Sample solution 

r 5 = peak response from the Standard solution 

G - concentration of USP Levofloxadn RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of levofloxacin in the 
Sample solution (mg/ml) 

Acceptance criteria: 9O,0%-11 0,0% 

IMPURITIES 
Organie Impurities 
» Procedurę 

[Notę—P rotect the Solutions of levofloxacin from light.] 
Diluent, Mobile phase, Standard solution, System 
suitabiiity solution, Sample solution, Chromato¬ 
graphic system, and System suitabiiity: Proceed as 
directed in the Assoy. 

Anaiysis 

Samples: Standard solution and Sample solution 
Cakulate the percentage of each individual impurity in 
the portion of Ora! Solution taken: 

Result - (rjri) x (Cs/Cu) x (1/F) x 100 

ru = peak response of each individua! impurity 
from the Sample solution 
rs ~ peak response of levofloxacin from the 
Standard solution 

Cs - concentration of USP Levofloxacin RS in the 
Standard solution (mg/ml) 

Cu - nominał concentration of levofloxacin in the 
Sample solution (mg/ml) 

F ~ reiative response factor for each impurity (See 
impurity Tahfe I) 
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Acceptance critena 

lndividual impurities: See impurity Table 7. 


Impurity Table 1 


Nams 

Rditira 

Retention 

Time 

Relatke 

Response 

Factor 

Acceptance 

Crlteria, 

NMT 

9-Oesfluoro 

levofloxadn 4 

0.64 

TO 

i 

Diamine 

derivative b 

0,75 

TO 

_* 

Levofloxacin 
related 
compound A 1 

0.91 

0,81 

o.s 

Levofloxacin 

1.0 


_ 

Levofloxacin 

N- oxide a 

1.55 

0.93 

o.s 

Any olher individuaJ 
irriounty 

— 

TO 

0,2 

Tolal impurities 

-- 

— . 

1.0 


J (5y 2 t jJ-Dihyd ra- 3-methyL10*(4-m e thyl-1 -pipę raziny I )-? -oko -7 H-py rido[ 1 # 
2, 3- de][ 1,4]benzoKazi ne- 6-c arboxyI tc aci d. 

[> (5}-9-Flu oro- 2 ,3 -di hydro- 3 - m ethyl-10-[2-(methylammo)ethytamirio]-7* 
oko- 7 H-py rido [ 1 r 2, 3 -de] [1 ,4 JbenzoKażine-ó-ca rboxy lic add. 

* (ST 9-Fluoro-2,3-dihydro-3-metftyi- 10-(piperazin-1 -yf)-7 -oko-7 H-py rido[ 1, 
2, 3-deftMlbenzoxazine-6-carbocyiic acid, 

(5)-4*(6-Ca rboxy- 9 -fiu o ro - 2,3 -di hydro- 3 - m e Lhyl -7-qxo -7 H-pyri do [ 1,2,3 - 
de] [ 1 ( 4 J benzoxazi oe- 1 0-y I)-1 - methy \ p Eperaz i ne 1 -ox i d e. 

* Disregard this peak because this is a process impurity eon troll ed for the 
drug substance. 

SPECIFIC TESTS 

* NIicrobial Enumeration Tests (61) and Tests For Specl 

fied Microorcanisms (62): The total aerobic microbial 
count does not exceed 10 2 cfu/mL, and the total com- 
bined molds and yeast count does not exceed 10 1 cfu/ 
mL. It also meets the reąuirement for absence of Escher- 
ichio coli 

* Deleverable Volume (698): Meets the requirements 

* PH (791): 5.0-6.0 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage; Storę at controlled room tem¬ 

peraturę, and protect from light 

* USP Reference Standard* * (11) 

USP Levofloxacin RS 

7/i-Pyridofl,2,3-de]-1 ,4-benzoxazine-ó-carboxylic acid, 
9-fluoro-23-dihydro-3-methyM 0-(4-methyl-1 -pi per- 
aztnyl)-7-oxo-hydrate (2:1), (5)-; 
{-}-W-9-Fluoro-2,3-dihydro-3-metłiyM0-(4~rnethyl* 
l-piperazinyf}-7-oxQ-7tf-pyrido[1,2,3-Gfe]4,4-benzox- 
azme-6-carboxylic acid, nemihydrale. 

Anhydrous. 

CiaH2oFNi04 * WiO 37038 
USP Levofloxadn Related Compound A RS 
(5)-9-Fluoro-2,3-dihydro-3-methyl-l 0-(piperazin*1 -yl> 
7-oxo-7H-pyrtdo[1,2,3-dej[l ,4]benzoxazine-6-carbo- 
cylic acid. 

C^HiaFN^O., 347.34 


Levofloxacin Tablets 


DEFIN1TION 

Levofloxacin Tablets contain NLT 90.0% and NMT 110,0% 
of the labeled amount of !evofloxadn (CłaHjoFNiO^). 

IDENTIFICATION 

* A. The retention time of the major peak of the Somple 
so iution corresponds to that of the Śtandard soltithn , as 
obtained in the Assoy. 


ASSAY 

* Procedurę 

Diluent: Acetonitrite and water (20:80) 

Mobile phase: Transfer 874 mg of cuprtc sulfate, 

918 mg of L-isoleucine, and 5.94 g of ammonium ace- 
tate to a suitable Container Add 700 mL of water, and 
mix untif dissolved. Add 300 mL of methanol. 

Standard stock solution: 2 mg/mL of USP Levofloxadn 
RS in Diluent 

Standard solution: 0.2 mq/mL of USP Levofloxacin RS 
in Mobile phase from the Standard stock solution 
Sampie stock solution: Nominafly 5 mg/mL of levoftox- 
acin prepared as follows. Transfer intact Tablets (NLT 5) 
to a volumetric fiask, add 75% of the finał volume of 
Diluent, and allow to stand for 15 min. Shake for 30 
min, and dilute with Diluent to vo!ume. Pass a portion 
of the solution through a suitable fiiter of 0.45-pm porę 
size, discarding the first 1-2 mL of the fHtrate. 

Sampie soiution: Nominally 0.2 mg/mL of levofloxacin 
in Mobile phase from the Sampie stock solution 
Chromatographic system 
(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 360 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 45° 

Flow ratę: 0*8 mL/mrn 
Injection volume: 25 \iL 

Run time: 2 tlmes the retention time of levofloxadn 
System suitability 
Sampie: Standard solution 
Suitability regurrements 
Tailing faetor: NMT 1 .8 
Re!ative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard soiution and Sampie soiution 
Calcuiate the percentage of the labeled amount of 
Sevofloxacin (CiaHzoFNsO^) in the portion of Tablets 
taken: 

Result - (rjrs) x (Cj/Q/) x 100 

ru = peak response of levofloxacin from the Sampie 
solution 

rs = peak response of !evofloxacm from the 
Standard solution 

Cs = concentration of USP Levofioxacin RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of levofloxacin in the 
Sampie solution (mg/mL) 

Acceptance tri ter ia: 9Q.G%-110.0% 

PERFORMANCE TESTS 

* Dissolution (711) 

Test 1 

Medium: 04 N hydrochlonc add; 900 ml 
Apparatus 2: 75 rpm 
Time: 30 min 

Standard solution: 0.56 mg/mL of USP Levofloxacin 
RS in Medium 

Sampie soiution: Pass a portion of the solution under 
test through a suitable fiiter of 0.45-jim porę size. 
Instrumental conditlons 
(See Uitraviofet-Visible Spectroscopy (857).) 

Modę: UV 

Analytlcal wavelength: 294 nm 
Celi length: 0.1 mm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sampie solution 
Calcuiate the percentage (Q) of the labeled amount of 
levofloxacin (C 1 BH 20 FN 3 O 4 ) dissolved: 

Result = (ĄJA$ x C 5 x V x O x (1 fi) x 100 
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Au - absorbance of the Sample solution 
Ai - absorbance of the Standard solution 
Cs = concentration of the Standard solution 
Cmg/mL) 

V - volume of Medium , 900 mL 
D = dilution factor of the Sample solution 
L = label ciaim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeied amount of 
levofloxacin (C 1 SH 20 FN 3 O 4 ) is dissolved. 

Test 2 

Medium; 0*1 N hydrochloric acid; 900 mL 
Apparatus 1: 100 rpm 
Time: 30 min 

Standard solution: t/900 mg/mL of USP Levofloxacin 
RS m Medium, and mix to obtain Solutions with kncwn 
concentrations as indicated in Tobie 7, where L is the 
label ciaim in mg/TableL 

Sample solution: Pass a portion of the solution under 
test having a concentration similar to that of the Stan¬ 
dard solution through a suitable filier of 0.45-pm porę 
size. 


Tobie 1 


Tablet Label Ciaim 
(mg) 

Finał Concentration 
(m g/ml) 

250 

0.27 

500 

0.55 

750 

0.83 


Instrumental conditions 

(See UUfQviolet-Visible Spectroscapy (857).) 

Modę: UV 

Analytical wavelength: 293 nm 
Celi fength: 0.1 mm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage (Q) of the labeied amount of 
levofloxadn (CibHzoFNjO*) dissolved: 

Result = (AJ As) x C 5 x V x D x (1/L) x 100 

Au = absorbance of the Sample solution 
Ai = absorbance of the Standard solution 
Ci = concentration of the Standard solution 
(mg/mL) 

V - yolume of Medium , 900 mL 
D = dilution factor of the Sample solution 
i - label ciaim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeied amount of 
levofloxacin (CiaH 2 oFN 30 .i) is dissolyed. 

Test 3 

Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus Ir 100 rpm 
Time: 30 min 

Standard solution: L/900 mg/mL of USP Levofloxac n 
RS in Medium , and mix to obtain Solutions with known 
concentrations as indicated in Tobie 7, where L is the 
label ciaim in mg/Tablet. 

Sample solution: Pass a portion of the solution under 
test having the same concentration as that of the Stan- 
dard solution through a suitable filter of 0.45-jjm porę 
size. 

Instrumental conditions 

(See Uitraviolet-Visible Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: 326 nm 
Celi length: 1 mm for a 250-mg Tablet, 0*5 mm for a 
500-mg Tablet, and 0.2 mm for a 750-mg Tablet 


Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage (Q) of the labeied amount of 
levofloxadn (CibHmFNsO*) dissolved: 

Result = (AJ Ai) x Q xVxDx( 1 fi) x 100 

A u = absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cj = concentration of the Standard solution 
(mg/mL) 

V = volume of Medium, 900 mL 

D = dilution factor of the Sample solution 
i ~ label ciaim (mg/Tablet) 

Tolerances; NLT 80% (Q) of the labeied amount of 
levofloxacin (CiehbuFNjOO is dissolved. 

Test 4 

Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 1: 100 rpm 
Time: 30 min 

Standard solution: 16 (ig/mt of USP Levofloxacin RS 
In Medium 

Sample solution: Pass a portion of fhe solution under 
test having the same concentration as that of the Stan¬ 
dard soluiton through a suitable filter of 0.45-jim porę 
size* 

Instrumental conditions 

(See Ultraviolet-Visible Spectroscopy (857),) 

Modę: UV 

Analytical wavelength: 332 nm 
Celi length: 1 cm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage (Q) of the labeied amount of 
levofloxacin (C^HaoFN^O**) dissolved: 

Result = (AJ As) x Qx ^xDx{l/t)x 100 

Au - absorbance of the Sample solution 
As =■ absorbance of the Standard solution 
C s = concentration of the Standard solution 
(mg/mL) 

V - volume of Medium , 900 ml 

0 - dilution factor of the Sample solution 

i - label ciaim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeied amount of 
levofloxacin (Ciaf-UFNiCh) is dissolved. 

* Uniformjty of Dosage Units (905): Meet the 
regmrements 

IMPURITIES 
« ORGANIC IMPURITIES 

Difuent, Mobile phase, Standard stock solution, Sam¬ 
ple solution, and Chrom atographic system: Proceed 
as directed in the Assay . 

Standard solution: 0.2 mg/mL of USP Levofloxacin RS 
from the Standard stock solution and 1 pg/mL of USP 
Levofloxadn Related Compound A RS in Mobile phase 
System suitabrlity 
Sample: Standard solution 
Suitability requirements 

Tailing ractor: NMT 1.8 for the levofloxacin peak 
Relative standard deviation: NMT 2*0% for the 
levofloxacfn peak 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of levofloxacin related com¬ 
pound A in the portion of Tablets taken: 

Result == (rjr$) x (Cs/Cu) x 100 

r u - peak response of levofioxadn related 

compound A from the Sample solution 
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f* = peak response of !evofloxadn related 

compound A from the Standard solution 
Q = concentration of USP Levofloxadn Related 
Compound A RS in the Standard salution 
(mg/mL) 

Cu = nominał concentration of levoffoxacin in the 
Sample solution (mg/mL) 

Calculate the percentage of any other impurities in the 
portion of Tablets taken: 

Result ^ (ru/n) x (Cs/Cu) x {1/F) x 100 

ru = peak response of any impurity from the 
Sample solution 

r 5 = peak response of !evofloxacin from the 
Standard solution 

Cs - concentration of USP Levofloxadn RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of 3evofloxacin in the 
Sample solution (mg/mL) 

F = relative response factor (see Table 2) 
Acceptance criteria: See Table Z 


Table 2 


Name 

Relative 

Retention 

Time 

Response 

Factor 

Acceptance 
Criteria, 
NIWT P/cA 

Decarboxy 

leyofloKacin^ 

0.38 

0.60 

0.3 

Levof3oxacEn related 
compound A b 

0.47 

— 

0.7 

Di aminę derivative c 

0.52 

0.83 

0.3 

Levoftoxadn 

N-oxide d 

0.63 

0.68 

0.7 

9-Desfluoro 

levofJoxacin c 

0.73 



Levofloxacin 

1.00 

_* 

_ 

Dex trafi oxadiD 

1.23 

_* 

_r 

Levofloxacin 

9-piperazino 

isomer 11 

1.69 

— 

_ i 

Any unspecified 
im pu ńty 

— 

1.0 

0.2 

Total impurities 

—*. 

— 

1 


* (5>9 - N u o ro-2,3 - d i hydro-3-m ethy b1G-(4’methyM piperazinyl>7-oxo-7tf- 
py ri d o [ 1 r 2,3 -tfej [ 1,4]berrzoxazine. 

b (S)-9 - FI uoro - 3 - m et hy !-10 -(ptperaz i n-1 -y I) - 7 ■ o-2,3 -d i hy d ro ■ 7 H-py f id o[ 1, 

2.3 - de] [1,4 ] b enzo xazi n e- 6-c a rboxyl i c add. 

c £ 5) - 9- FI u o ro-2,3 -d E hy d ro- 3-methy l-10 -[2- (m ethy I a m i no)etby la m i no]-7- 
oxo-7ft-pyndop,2,3-ete][1,4]benzoxazine-ó-carboxy[ic acid. 
^(5)-4-£ć-Carboxy-9-fluorQ-2,3-dihydro-3"methyE-7-oxo-7H-pyrido-p,2,3- 
de][l,4]benzoxazme-10-yJ)-1 -methylpiperazine 1 -oxide. 
c (5>2,3-Di hydn>3-methyl-10-(4-methyl-l-piperazinyl)-7-oxó-7fl-pyrido[l t 

2. 3- de][l ,4]oenzoxazine'ć-carboxy1Ec acid. 

1 Process impurity, for mformation only. 

s (flj- 9- FI u o ro- 2,3 - d i hyd ro-3-m e thy I -10-(4 - m ethy i-1 -pi pe razi ny 1) - 7-om-7 H- 
pyri do[ 1,2,3- de] [ 1 ,4] b enzoxazi ne- 6 -car boxyI i t a c rd. 
h (5)-10-fiuora-3-methyl-9-(4-methylpEperazin-1 -yl)-7-oxa-3,7-dihydro-7H- 
pyrido [ 1,2,3- de] [! ,4 ] benzoxazln e - 6-ca rb oxy li c ad d. 

ADDIT5DNAL REQUIREIV1ENTS 
* Packaging and Stpragb; Preserve in tight containers. 

Storę at contro!led room temperaturę. 

■ Labeling: When morę than one Dissofutlon test is given, 
the labeling States the Dissolution test used onJy if Test l 
is not usedT 


" USP Reference Standards (11) 

USP Levof3oxacin RS 

USP Levofloxacin Related Compound A RS 
(5>9-FluorQ-3-methyL1 O-Cpiperazin-1 -yl)-7-oxo-2,3- 
dlhydro-7ffpyrido[l ,2,3-de][l ,4]benzoxazine-6-carbox- 
yfic acid* 

CizHiaFhhO. 34734 


Levooordefriin 



C 9 HuN0 3 18330 

1,2-Benzenediol, 4-(2-amino-1 -hydroxypropyl)-, [ft-(/?*,5*) 
(-)-a-(l -Aminoethył)-3,4-dihydroxybenzyl aJcohol 
[18829-78-2; 829-74-3]* 

» l_evonordefrin, dried in vacuum at 60° for 
15 hours, contains not less than 98.0 percent and 
not morę than 102.0 percent of C 9 H 13 NO 3 . 

Packaging and sto ragę —Preserve in welhclosed contain¬ 
ers* 

USP Reference standards (11)— 

USP Levonordefrin RS 
HdeBitification— 

A: fnfrared Absorption (197K). 

B: Ultravhlet Absorption (197U)— 

Solution: 25 pg per ml. 

Medium: 0.1 N hydrochloric acid. 

Specific rotation (781S): between -28° and -31°. 

Test solution: 50 mg, previousiy dried, per mL, in 0.3 N 
hydrochloric acid. 

Hoss on drying (731) — Dry it in vacuum at 60° for 
15 hours; it Joses not morę than 1,0% of its weight. 
ftesidue on ignition (281); not morę than 0.2%. 
Chromatographic prnwity— 

Standard Solutions —Dissotve an accurately weighed quan- 
tity of USP Levonordefrin RS in a mixture of methanol and 
ladai acetic acid (96:4) to obtain a Standard stock solution 
aving a known concentration of 5 mg per mL. Dilute this 
solution quantitatively with a mixture of methanol and gla- 
dal acetic acid (96:4) to obtain Standard Solutions, desig- 
nated below by letter, having the foliowing compositions: 


Standard 

solution 

Dilution 

Con centra- 
tion 

(ag R5 per 
mL) 

Percentage (% f 
for comparison 
with test spec i- 
men) 

A 

(1 in 10) 

500 

1.0 

B 

(1 in 20) 

250 

0.5 

C 

(1 in 50) 

100 

0.2 

D 

n in ioo) 

50 

0.1 


Test solution —DEssolve an accurately weighed quantity of 
Levonordefrin in a mixture of methanol and glaciaJ acetic 
acid (96:4) to obtain a solution containing 50 mg per mL* 
Procedurę — Apply sępa ratęly 5 fiL of the Test solution and 
5 pL of each Standard solution to a su i table thin-layer cliro- 
matographic piąte (see Chromatography (621)) coated with 
0.25-mm layer of chromatographic silica gel mixfure. Posi- 
tion the piąte in a chromatographk chamber, and develop 
the chromatoarams in a solvent system consisting of a mix- 
ture of n-butyf alcohol, water, and glaciaf acetic acid 
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(70:20:10) until the solvent front bas moved about three- 
fourths of the length of the piąte. Remove the piąte from 
the deveIoping chamber, mark the solvent front, and allow 
the solvent to evaporate in warm, circufating air. Examine 
the piąte under short-wavelength UV llght. Expose the piąte 
to iodine vapors, and examlne again. Compare the intensl- 
ties, observed by both yisualiżations, of any secondary spots 
obsen/ed in the chromatogram of the Test solution with 
those of the principal spots In the chromatograms of the 
Standard Solutions: the sum of the Intensities of secondary 
spots obtained from the Test solution corresponds to not" 
morę than 1 . 0 % of related compounds, with no single im- 
purity corresponding to morę than 0.5%. 

Assay— Transfer about 350 mg of Levonordefrin, previously 
dried and accurately weighed, to a smafl fiask, dissolve in 
50 mL of gladal acetic add, beating, if necessary, add 1 
drop of crystal vlolet 15, and titrate with 0,1 N perchlork 
add V5 to a green endpoint. Perform a blank determinaticn, 
and make any necessary correctśon. Eaeh ml of 0.1 N per- 
chlonc add is equivalent to 18.32 mg of CgHtiNO* *. 


LeyonwsiestreB 



CaiH.eO, 312.45 

18,19-DinQrpregn-4“en-20-yn-3one, 13-ethyl-l 7-hydroxy~, 

07aX-h 

(-)-! 3-Ethyi-l 7-hydroxy-1 8,19-dinor-l 7a-pregn-4-en-20-yn- 
3-one [797-63-7]. 

» Levonorgestrel contains not less than 98,0 per- 
cent and not morę than 102.0 percent of 
C 21 H 28 O 2 , calculated on the dried basis, 

Packaging and storage —Preserve in welhdosed, light-re- 
sistant containers. 

USP Retference standards (11)— 

USP Levonorgestrel RS 
Identification— 

A: Infrored Absorption (197K). 

B: Meeting the requfrements of the tests for Specific rota- 
tion and Melting rangę provides identificatlon distinguishlng 
it from norgestrei. 

Meiiing rangę (741): between 232° and 239°, but the 
rangę between beginning and end of melting does not ex- 
ceed 4°, 

Spectfk rotation (781S): between ~30 c and -35°. 

Test solution: 20 mg per mL, in chloroform. 

Loss on dryirag (731)—Dry it at 105 a for 5 hours: 3t loses 
not morę than 0.5% of its weight. 

Residue on igmtion (281): not morę than 0.3%. 

Limit of ethynyS group —Dissoive 200 mg in about 40 mL 
of tetra hydrofora n. Add 10 mL of silver nitrate solution (1 in 
10), and titrate with 0.1 N sodium hydrox!de V5, using er- 
ther a glass-calomei or a sflver-silver chforide electrode sys¬ 
tem with potassium nitrate fifling solution. Perform a blank 
determination, and make any necessary correction. Each mL 
of 0.1 N sodium hydroxide is equivalent to 2.503 mg of 
ethynyl group (-C^CH). Not less than 7.81% and not morę 
than 8.1 8 % of ethynyl group Is found. 

Chromatographic purity —Proceed as directed in the test 
for Chromatographic purity under Norgestrei , using USP Levo- 


norgestrei RS in piąte of USP Norgestrei RS, The regurre- 
ments of the test are met if the sum of the impurities in the 
Test preparation does not exceed 2,0% and no single inipu- 
rity is greater than 0,5%. 

Assay —Using USP Levonorgestrei RS, proceed as directed 
In the Assay under Norgestrei , except to read "Levonorges- 
trel" In place of "Norgestrei/' 


Levonorgesfrel and Ethinyl Estradiol 
Tablets 


DEFINITION 

LevonorgestreI and Ethinyl Estradiol Tablets contain NLT 
90,0% and NMT 110.0% of the labeled amount of 3evo- 
norgestrei (C 2 iH 2 aG 2 ) and NLT 90.0% and NMT 110,0% 
of tne labeled amount of ethinyl estradiol (C 20 H 24 O 2 }. 

BDENTIF8CATION 

* A. The retention tlmes of the two major peaks of the 

Sampfe solution correspond to those of levonorgestrei and 
ethinyl estradiol in the Standard solution, as obtained in 
the Assay. 

o B. Finely powder 20 Tablets and transfer a portion of the 
owder, equivalent to 4 mg of levonorgestrel, to a suita¬ 
le Container. Add 250 mL of a solvent mixture consist- 
ing of isooctane and chloroform (3:1), Sonicate the mix- 
ture for 3 min, and then stir 3t by mechanical means for 
30 min. Filter the mixture and evaporate the filtrate to 
dryness in a rotating vacuum evaporator. Dissolve the 
residue in 3 ml of chloroform, and transfer with a pipet 
to a óO-mL separator containing 18 mL of Isooctane. 

Rlnse the evaporator fiask with an additional 3-mL por¬ 
tion of chloroform, and add the rinsing to the separator, 
Add 10 mL of 1 N sodium hydroxide, shake vigorously, 
and allow the layers to sępa ratę. Discard the Jower aque- 
ous phase, and filter the organie phase through 3 g of 
anhydrous sodium sulfate on filter paper into a 50-mL 
beaker. Rinse the filter with several smali partiom of the 
mlxture of isooctane and chloroform ( 3 : 1 ), addlng the 
fiftered rlnsings to the filtrate, and evaporate under nitro- 
en on a steam bath to dryness. Dissolve the residue in 
-2 mL of hot tofuene, and transfer with a pipet to a 
smali glass via3. Reduce the volume of the solution to 
0.1 mL under nitrogen with warming, [NOTĘ—During this 
step, any c ry sta Is that deposit on the vial wali shoula be 
transferred to the bottom, and allowed to redissolve.j 
Storę the viat containing the elear toluene solution at 4° 
ovemiqht to allow crystalHzation to occur. Remove and 
discard the mother figuor with a pipet, rinse the crystals 
with two 0.5-mL portions of anhydrous ether, and dis¬ 
card the rinsings. Dry the vial containing the rinsed 
crystals In a vacuum desiccator at 60° for 4 h. 
Acceptance criteria: The melting point of the dried 
crystals of levonorgestrei so obtained is not lower than 
220°, using the procedurę destribed under Melting 
Rangę or Temperaturę (741), Class L 

ASSAY 

• Procedurę 

Mobile phase: Acetonitrile, methanol, and water 
(35:15:45) 

Standard solution: 15 jig/mL of USP Levonorgestrel RS 
and 3 pg/mt of USP Ethinyl Estradiol RS In Mobile phose 
Sample solution: Transfer a number of Tablets, equiva- 
lent to 3 mg of levonorgestrel, to a 200-mL vo!umetnc 
fiask. Di lute with Mobile phase to volume, sonicate to 
disintegrate the Tablets, then shake by mechanical 
means for 20 min. Centnfuge, and use the elear 
supernatant 
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Chromatographrc system 

(See Chromotography (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 15-cm; 5- to 7-pm packing L7 
Efow ratę: 1 mL/min 
Injection size: 50 uL 
System sultabilify 
Sample: Standard soiution 

[Notę—-T he relative retention times for ethlnyi estradiol 
and feyonorgestrei are about 0.7 and 1.0, 
respectivelyj 
Suitability requiremenfs 

Resoiution: NLT 2,5 between the two major peaks 
Relative standard deviatron: NJV3T 2.0% 

Analysis 

Sam pies: Standard soiution and Sompie soiution 
Calculate the percentage of QiH?bO? and in 

the portion of Tablets taken: 

Result - (r g /r s ) x (C 5 /C y ) x 100 

r y = peak response of the corresponding analyte 
from the Sample soiution 

r$ = peak response of the corresponding analyte 
from the Standard soiution 
Cs = concentration of the appropriate USP 

Reference Standard in the Standard soiution 
(jig/mL) 

C u = nominał concentration of the corresponding 
analyte in the Sompie soiution (pg/mL) 
Acceptance crrteria; 9O.0%-110.0% of the labeled 
amount of C^iHasO^ 90.0%-l 1 0.0% of the labeled 
amount of C 2 oH 2 -i 0 2 

PERFORMANCE TE5TS 

* Oissolution (711): Determine the amount of CziHzsCb 
and CaoH^Oa dissolved by employing the foliowing 
method. 

Medium: Polysorbate 80 (5 ug/g) in water; 500 mL 
Apparatus 2: 75 rpm 
Time: 60 min 

Mobile phase: Acetonitrile and water (6:4) 

Standard soiution: Prepare a soiution of USP Levo- 
norgestrel RS and USP Ethinyf Estradiol RS m Medium 
having known concentrations corresponding approxi- 
mately to the concentrations that would be obtained by 
dissoh/ing 1 Tablet in 500 mL of Medium. 

[Notę—A volume of alcohol not exceeding 2% of the 
finał total volume of soiution may be used to a id in 
dissolving the Reference Standaras.] 

Sample soiution: Wlthdraw 15-mL portions of liquid 
from each vessel, and pass through a polyvinylidene fil- 
ter, dlscardtng the first 10 mL of the filtraLe. 
Chromatographic system 
(See Chromatograpny (621), System Suitahifity.) 

Modę: LC 

Detector: UV 247 nm (for !evonorgestrel analysis); a 
spectra fi uorometric detector (for ethinyf estradiol anaJ- 
ysis), with an excitation wavelength of 285 nm, and 
an emission wavelength of 310 nm 
Column: 4-mm x 15-cm; packing L7 
Flow ratę: 1 m L/min 
Injection size: IOOjjiL 
System suitabrlity 
Sample: Standard soiution 

[Notę—T he re3ative retention times for ethrnyl estradiol 
and levonorqestrel are about 0,7 and 1,0, 
respectiveiy.j 


Suita bility requirements 
Relative standard deviation: NMT 3.0% 

Analysis 

Sam pies: Standard soiution and Sompie soiution 
Calculate the percentage of CziHisOz and C 20 H 24 O 2 
dissolved: 

Result - (ru/rs) x (C s /Cu) x 100 

tu = peak response of the corresponding analyte 
from tne Sompie soiution 

h - peak response of the corresponding analyte 
from tne Standard soiution 
Cs - concentration of the appropriate USP 

Reference Standard in the Standard soiution 
(j-ig/mL) 

Cu = nominał concentration of the corresponding 
analyte in the Sample soiution (pg/mL) 

Tolerances 

Uncoated Tablets: NLT 80% (Q) of the labeled 
amount of C 2 iH 2 flOz, and 75% (Q) of the iabeled 
amount of C^oH^Oz is dissoived. 

Coated Tablets: NLT 60% (Q) of the iabeled amount 
of CziHzeCb and C 20 H 24 O 2 is dissohed, 

O Uniformity Of Dosage Units (905): Meet the 
requrrements 

Sample soiution: Place 1 Tabfet in a 40-ml centrifuge 
tubę, add 10,0 mL of Mobile phase r and proceed as di- 
rected in the Assay , 

ADDITIONAL REQUIREM ENTS 
o Packaging and Storage: Preserve in well-closed 
containers, 

a U5P Reference Standards (11) 

USP Ethinyl Estradiol RS 
USP Levonorgestrd R5 


LeyorpKanol Tartrate 



HO 


C 17 H 23 NO ■ C,H 6 O fi ■ 2H 2 0 443.49 
Morphinan-3-ol, 17-methyf-, [/?-(/?*,R*)]-2,3-dihydroxy* 
butanedioate ( 1 : 1 ) (salt), dihydrate* 

1 7-Methyimorphinan-3-ol, tartrate (1:1) (salt) dihydrate 
[5985-38-6], 

Anhydrous 407.47 [125-72-4]. 

» Levorphanol Tartrate contains not less than 
99,0 percent and not morę than 101,0 percent of 
C 17 H 23 NO * C 4 H 0 O 6 , calculated on the anhydrous 
basis, 

Packaging and storage—Preserve in well-cfosed contain- 
ers. Storę at 25°, excursions permitted between 15° and 
30°. 

USP Reference standards (11)— 

USP Levorphanol Tartrate RS 

Identification— 

A: infrared Absorption (197K)—Gbtain the test spedmen 
as follows. Dissolve 50 mg in 25 mL of water in a 125-mL 
separator, Add 2 mL of 6 N ammonium hydroxide, extract 
with 25 mL of chloroform, and filter the chloroform extract 
through a Jayer of 4 g of granul ar anhydrous sodium suffafe 
supported on glass woof Into a 125~mL conical fiask. Evapo- 
ratę the chloroform extract on a steam bath with the aid of 
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a stream of nttrogen to dryness. Dissolve the residue in I mL 
of acetone, and evaporate to dryness. Ory in vacuum at 90° 
for 1 hour. Proceed as dlrected with the dried leyorphanol 
so obtained and a similar preparation of USP Levorphanol 
Tartrate RS. 

B: Ultravfalet Absorption (197U)— 

Solution: 130 jag per mL 
Medium: OJ N hydrochloric add, 

Absorptivities at 279 nm, calculated on the anhydrous ba* 
sis, do not differ by morę than 3.0%. 

Specific rotation <781 S): between -14,7° and -16.3°. 

fet solution: 30 mg per ml, in water. Heat on a water 
bath or sonicate to dissoke 750 mg in 20 ml of water in a 
25-mL volumetric fiask, dilute with water to volume, and 
mix. 

Water Determination, Method I (921): between 7.0% 
and 9.0%. 

Residue on ignition (281): not morę than 0.1%. 

Ortfinary impuritles (466)— 
fef solution: water. 

Standard solution: water. 

Eluant a mixture of hexanes, dehydrated alcohoi, and 
ammonium hydroxide (80:25:1). 

Visuatization: 17; then view immediately under short- 
wavelength UV light. 

Assay^—Dissolye about 900 mg of sam ple, accurately 
weigned, in 85 ml of glactal aeetic acid, warmlng slightly if 
necessary. Titrate with 0.1 N perchloric aeid VS and deter- 
minę the endpoint potentiometrically. Perform a blank de- 
termination and make any nececssary eorrecttons. Each mL 
of OJ N perchloric acid consumed by the sam ple is equiya- 
lent to 40.75 mg of C 37 H 23 NO - OH 6 0 & . 


Leyorphanol Tartrate Injection 

» Levorphanol Tartrate Injection is a sterile solu¬ 
tion of Leyorphanol Tartrate in Water for Injec- 
tion. It contains not less than 93.0 percent and 
not morę than 107.0 percent of the labeled 
amount of CiT-H^NO.CfHeOs ■ 2Hj?0. 

Patkagmg and storage— Preserve in single-dose or in 
muitlpie-dose containers, preferably of Type l glass. 

USP Reference standard* (11)— 

USP Endotoxin RS 

Identification— 

A: To 1 mL of Injection add 1 drop of 3 N hydrochloric 
acid and 2 drops of ferric chloride TS. Heat to boillng, anc 
add 1 mL of potassium ferricyanide solution (1 in 200): a 
blue-green color develops. 

B: The angular rotation of the Injection is levorotatory 
{see Opticat Rotation (781)). 

Bacterial Endotoxins Test (85)—It contains not morę 
than 125.0 USP Endotoxin Units per mg of leyorphanol tar- 
trate. 

pH (791): between 4J and 4.5. 

Other reguirements —It meets the requirements under In- 
jections and Implanted Drug Products (1). 

Assay —Transfer an accurately measured yoJume of Injec* 
tion, equivalent to about 40 mg of leyorphanol tartrate, to a 
125-mL separator, Add 5 g of sodium chloride and suffident 
sodium blcarbonate to render the solution al kalinę to litmus, 
add an additional 100 mg of sodium bicarbonate, and ex- 
tract the leyorphanol with five 20 -mL portions of a mixture 


of 3 volumes of ether and 1 volume of chloroform. Pass the 
combined extracts through a layer of about 10 □ of granular 
anhydrous sodium sulfate into a 500-mL eon ica [fiask, and 
evaporate to a voiume of about 30 mL. Add about 50 ml of 
chloroform and 1 drop of methanolic methyl red TS, and 
titrate with 0.01 N perchloric add in dioxane VS to a red 
endpoint. Perform a blank determination, and make any 
necessary correction. Each mL of 0.01 N perchloric acid is 
equivalent to 4.435 mg of C r ?HnNO ■ CjHóOs - 2M 2 Q. 


Leyorphanol Tartrate Tablets 

» Leyorphanol Tartrate Tablets contain not less 
than 93.0 percent and not morę than 107.0 per¬ 
cent of the labeled amount of leyorphanol tar¬ 
trate (C17H23NO ■ QH 6 0 6 - 2 H 2 0 ). 

Packaging and storage— Preserye in weil-closed contain* 
ers. 

USP Reference standards (11)— 

USP Leyorphanol Tartrate RS 

Identification— 

A: Powder frnely a number of Tablets. To a portion of the 
powder, equivnlent to about 1 mg of leyorphanol tartrate, 
add 1 mL of water, 1 drop of 3 N hydrochloric add, and 
2 drops of ferric chloride TS, and heat to boi ling. To the hot 
solution add 1 mL of potassium ferricyanide solution (1 in 
200): a bluish color develops. 

B: Powder a number of Tablets, equivalent to about 
60 mg of leyorphanol tartrate, and transfer the mixture to a 
smali separator. Add 10 mL of water, dissolve as much of 
the powder as posstble, add about 400 mg of sodium bicar- 
bonate, and extract with a 50*mL portion of chloroform. 
Evaporate the filtered chloroform extract on a steam bath to 
a smali yolume, dilute with chloroform to TO mL, and deter- 
minę the angular rotation: the solution is levorotatory (see 
Opticat Rotation (781)). 

Dlssolution (711)— 

Medium: water; 500 mL. 

Apparatus 2: 50 rpm. 

Time: 30 minutes. 

Procedurę— Determlne the amount of C T ?H Z 3 NO * C|H 6 0 6 ■ 
2H z O dissolyed from UV absorbances at the wavelength of 
maximum absorbance at about 279 nm on filtered portions 
of the solution under test, suitably diluted with water, in 
comparison with a Standard solution having a known eon- 
centration of USP Leyorphanol Tartrate RS in the same me¬ 
dium. 

Toierances —Not less than 75% (Q) of the labeled amount 
of Ci/HnŃO ■ CtHaO* - 2H z O is dissolyed in 30 minutes. 

Uniform iły of dosage units (905): meet the require- 
ments. 

Procedurę for eon tent uniformity —Transfer 1 Tablet to a 
glass-stoppered fiask, add 25.0 mL of 0J N hydrochloric 
acid, and allow the Tablet to disintegrate, Shake wefl, and 
filter through a smali filter paper, dis ta rding the first portion 
of the filtrate. Dilute a portion of the fi f tratę guantitatfyely 
and stepwise, if necessary, to provide a solution containing 
about 80 pg of levorphanoE tartrate per mL Concomltantly 
determine fne absorbances of this solution and of a solution 
of USP Leyorphanol Tartrate RS in the same medium havtng 
a known concentration of about 80 pg of anhydrous 
leyorphanol tartrate per mL, in 1-cm cells at the wave!ength 
of maximum absorbance at about 279 nm, with a suitable 
spectrophotometer, using OJ N hydrochloric acid as the 
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blank. Calculate the auantity, in mg, of C 17 H 23 NO ■ C 4 \-\ 6 Oz * 
2H 2 0 En the Tablet taken by the formula: 

(443.49 j 407A7)(TC/D)(Aul A s ) 

in which 443.49 and 407.47 are the molecular weights of 
the hydrated and anhydrous forms of levorphanol tartrate, 
respectively; Tis the labeled quantity, In mg, of levorphanol 
tartrate En the Tablet; C es the concentration, In pg per ml, 
of USP Levorphanol Tartrate RS, on the anhydrous basis, En 
the Standard solution; D is the concentration, in pg per mL, 
of Eevorphanol tartrate In the solution from the Tablet, 
based on the labefed quantity per Tablet and the extent of 
dflution; and Au and Th are the absorbances of the solution 
from the Tablet and the Standard solution, respectively, 
Assay —Weigh and finely powder not less than 20 Tablets, 
Weign accurately a portlon of the powder, equivalenl to 
about 40 mg of Jevorphano] tartrate, transfer to a 125-mL 
separator, add 20 ml of water and sufficient sodium btear- 
bonate to render the suspension alkaline to lEtmus, and pro- 
ceed as directed in the Assoy under Levorphanol Tartrate In- 
jection , beginning with "add an additlonal 100 mg of 
sodium blcarbonate." 


Levothyroxine Sodium 


Liothyronine stock solution: 0.4 mg/ml of liothyronine 
from USP Uothyronine RS in Solution A. Make a 1:100 
dilution of this solution using Mobile phase. 

Standard solution; 10 jig/ml of levothyroxine from ie - 
vothyroxine stock solution and 0,2 pg/mL of liothyronine 
from Liothyronine stock solution in Mobile phase 
Sample solution: 10 pg/mL of Levothyroxine Sodium in 
Mobile phase. [Notę—A smali amount of 0,01 M metha- 
nolic sodium hydroxide can be used to facilitate the 
dissolution of tne sample.] 

Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 
Column: 4.6-mm x 25-cm; packing LI 0 
Flow ratę: 1,5 mL/min 
Injection volurr»e: lOOpL 
System suitability 
Sample: Standard solution 
Suitability requtrements 
Resoiution: NLT 5,0 between liothyronine and 
levothyroxine 

Relative standard deviation; NMT 2.0% for 
levothyroxine 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of levothyroxEne sodium 
(OjsHioUNNaO*) in the portlon ot Levothyroxine So¬ 
dium taken: 




CwHiobNNaO-i * xH 2 0 (anhydrous) 798,35 

L-Iyrosi ne, 0-(4-hyd roxy- 3,5-d iiodo pheny I)- 3,5-di [odo-, 
monosodium salt, hydrate; 

Monosodium L-t:hyroxine hydrate [25416-65-3]. 

Anhydrous [55-03-8]. 

DEFINITION 

levothyroxlne Sodium is the sodium salt of L-3,3',5,5'-te- 
traiodothyronlne. It contains NLT 97.0% and NMT 
1 03.0% of levothyroxine sodium (CisHioLNNaCU), calcu- 
lated on the anhydrous basis, 

IDENTIFICATION 

s A. Infrared Absorption (197): [Notę —-Methods de- 
scrlbed in infrared Absorption (197K) or (197A) may be 
used,] 

o B, The retentlon time of the major peak of the Sample 
solution corresponds to that of tne 5 tan dard solution , as 
obtained in the Assay. 

® C, Identification Tests—General, Sodium (191) 

Sample solution: To 200 mg add 2 mL of 2 N suffuric 
add. Heat on a water bath and then carefully heat over 
an open flame, Increaslng the temperaturę gradually up 
to about 600°. [NOTĘ—ATtemative protedures for ignSt¬ 
ing the materiał couEd also be used.] Contlnue the igni- 
tlon untll most of the partkles have disappeared, Dis- 
5 olve the residue in 2 mL of water. 

Acceptance criteria; The Sample solution meets the re- 
guirements of the pyroantrmonate precipEtatlon test. 


ASSAY 
• Procedurę 

Mobile phase: AcetonitrNe and water (4:6) that con¬ 
tains 0.5 mL of phosphoric add in each 1000 ml 

Solution A: 400 mg of sodium bydraxide in 500 mL of 
water. Cool and add 500 mL of methanof. 

Levothyroxme stock solution: 0.4 mg/mL of USP Levo- 
thyroxine RS En Solution A 


Result = (aj/cs) x (C s /C u ) x (M rS /M r2 ) x 100 

ru = peak response of levothyroxine from the 
Sample solution 

r$ - peak response of levothyrox:ne from the 
Standard solution 

Cs ~ concentration of USP Levothyroxine RS in the 
Standard solution (pg/mL) 

Cu - concentration of LevothyroxIne Sodium in the 
Sample solution (pg/mL) 

= molecular weight of levothyroxine sodium, 
798.85 

M r z - molecular weight of levothyroxine, 776.87 

Acceptance criteria: 97,0%~103,0% on the anhydrous 
basis 

IftfPURITIES 

[Notę—O n the basis of the synthetic route, perform either 
Organie łmpurittes, Procedurę 1 or Organie Impurities, Proce¬ 
durę 2. Procedurę 2 is recommended when related com- 
pounds listed in Table 3 may be present.] 

o Organjc Impurities, Procedurę i 

Diluent: Acetonltrile and water (1:1) 

Solution A: Dllute 5 mL of phosphoric add with Diluent 
to 100.0 mL. 

Mobile phase: Dissoh/e l.Og of sodium 1-heptanesul- 
fonate in 200 mL of water. Add 200 mL of acetonitrile, 
400 mL of methanol, and 1.0 mL of phosphoric acid. 
DElute with water to 1 L, 

Standard stock solution 1: Transfer 25 mg of USP Le- 
vothyroxine RS to a 100-mL volumetric fiask. Add 
50 mL of Diluent and 1 drop of 10 N sodium hydroxide, 
and sonEcate until dissolved. Add 7 mL of Solution A, 
and diiute with Diluent to vo3ume. 

Standard stock solution 2: Transfer 25 mg of USP 
Uothyronine RS to a 100-mL volumetric fiask. Add 
50 mL of Diluent and 1 drop of 10 N sodium hydroxide, 
and sonlcate until dissolved, Add 7 mL of Solution A f 
and dilute with Diluent to volume. 

System suitability solution: Transfer 5.0 mL of Standard 
stock solution 7and5.0mLof Standard stock solution 2 
to a 100-mL volumetric fiask. Add 7 mL of Solution A , 
and dilute with Diluent to vdume. 
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Standard solution: Pipet 4.0 mL of the System suitabil¬ 
ity solution into a lOG-mL volumetric fiask, Add 7 ml of 
Solution A, and difute with Diluent to volume. 

Sampie solution: Transfer 25 mg of Levothyroxine So~ 
dium to a 100-mL volumetric fiask. Add 50 ml of Dilu¬ 
ent, and sonkate until dissolved. Add 7 mL of Solution 
A, and difute with Dlluent to volume. 

Blank solutfon: Transfer 7 mL of Solution A to a 100-mL 
volumetric fiask, and dilute with Diluent to volume. 
Cbromatographk system 
(See Chromatography (621), System Suita bili ty.) 

Modę: LC 

Detector; UV 225 nm 

Column: 4.6-mrn x 15-cm; 5-pm packing L7 
Column temperaturę: 35° 

Flow ratę: 1,5 rnL/min 
InjectJon volume: 15pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 5.0 between !evothyroxine and 
liothyronine, System suitability solution 
Relative standard devration: NMT 2.0% for the le- 
vothyroxine peak, Standard solution 
Analysis 

Samples: Standard solution , Sampie solution , and Blank 
solution 

[NoTE—Record the chromatograms for at least six times 
the retention time of the levothyroxine peak, Verify 
that no peaks elute in the Blank solution at the ex- 
pected retention times for levothyroxine and rei a te d 
compounds.] 

Calculate the area percentage of each related com- 
pound in the portion of Levothyroxine Sodium taken: 

Result = (r u /n) x (Q/Cu) x x 100 

tu = peak response of each impurity from the 
Sampie solution 

n = peak response of levothyroxine from the 
Standard solution 

Q - concentration of USP Levothyroxine RS in the 
Standard solution (mg/mL) 

Cu = concentration of Levothyroxine Sodium in the 
Sampie solution (mg/mL) 

M f i = molecular weight of levothyroxine sodium, 
798.85 

Mr 2 - molecular weight of levolhyroxine, 776,87 
[NOTE“The relative response factor for the impunties 
listed in Tobie 1 is 1.00. Any unspecified impurity 
peaks shoułd be assigned a relative response factor cf 
1 . 00 ,] 

Disregard peaks corresponding to those of the Blank so¬ 
lution , and disregard peaks corresponding to less than 

Acceptanee criteria: See Tobie L 


Tabk 1 


Name 

Relatlve 

Retention 

Time 

Acceptanee 
Criteria, 
NMT f%) 

Uothyronine 

0.65-0,70 

1.0 

0-Hvdroxy-T4 a 

0.71-0.76 

0.15 


» O- f 4-Hy d roxy- 3 , 5-di iod op h eny I )- 3 H 5-diiod o-/J- hy d roxy-L-ty rosi ne. 

u 2 - Hydroxy- 2 - [4-(4- hydroxy- 3,5-d riod ophen oxy)- 3,5-d \ \ odoph e nyI] ace lic 

add, 

f N-Fo rmyl-Q-(4 - hydro*y- 3,5-d3 iodopheny 1}- 3,5 ■ di iodo-Ł*tyrosine, 
d 2- [4 -{44Hy droxy- 3, S * d ii odo phenoxyy3, S-dliodo p heny (]aeetam ide, 
r N-Acetyl- 0-(4- hydroxy-3,5-di iodopheny I)- 3, 5-d itodo-L- tyrosine, 

1 2Ą 4 -(4- Hyd roxy-3, 5 - d Ei odo p henoxy) -3,5-di io do p heny IJacedc add. 

0 4-(4 -Hy d roxy- 3,5 -dii odo phenoxy)- 3,5 - d i iodoben z aide hy de. 
h 4-(4-Hydroxy-3,5-diiodophenoxyJ-3,5-ditodobenżoic add. 


Table 1 (Continued) 


Name 

Reiative 

Retention 

Time 

Acceptanee 

Criteria, 

nmt m\ 

Levothvroxine 

TO 

__ 

T4-Hvdroxvaoetic acid b 

1.13-1,28 

0.15 

W-Formyl-T4 x and 
T4-acetamEde d 

1.47-1,53 

.0,15 

N-AcetvM4 ł 

1.50-1.86 

0.20 

T4-Acetję acid' 

2.42 2.51 

0,30 

T4-Aldehydem 

3.17 3 45 

0.15 

T4-Benzoic acid łl 

3.46-3.70 

0.15 

[ndividuat unspecified 
imouritv 

— 

0.10 

Tolal imouriiies 

—* 

2.0 


* 0-(4- Hydroxy- 3,5-d ii odo ph eny 1> 3 r 5 -d iiodo -/3-hy droxy-L-ty r osi ne, 

b 2-Hyd roxy-2-[4 * {A - hydroxy-3,5 -d i i odoph enoxy)-3,5 -di iod op h e nylja c etic 
add. 

c /V- Formy I- O- (4-hyd roxy - 3,5 -d i i od op h e ny I)- 3 ,5 - d i i odo-t- ty rosi n e. 
d 2-[4-(4-Hydroxy-3,5-d3Eodophenoxy)-3,5-di lodophenyljacetamćde. 

* N- Acetyh£T{4 -hy droxy- 3,5-diiodoph e ny I)- 3,5 -di iod o-L-tyrosin e. 

1 2-[4-(4-Hydroxy- 3,5-di iodoph enoxy)- 3, S-di iodopheny Ejacetic add. 
g 4-(4-Hydroxy-3 H 5-dIiodophenoxy}- 3,5-diiodobenzaIdehyde. 
h 4-{4-Hydroxy-3 p 5'diifxJophenoxy)-3 t 5'diiodobenzoiC acid> 

« Orcanic Impurities, Procedurę 2 

Solution A: Dissolve 9.7 g of sulfamic acid in 2000 mL 
of water. Add 1.5 g of sodium hydroxide, mix to dis- 
solye, and adjust with 2 H sodium hydroxide to a pH of 
2.0. 

Solution B: Acetonitrile 

Diluent 1: Methano! and Solution A (90:10) 

Dltuent 2: Acetonitrile and Solution A (30:70); mix with 
Diluent I (1:1). 

Mobile phase: See Table 2. 


Table 2 


Time 

fminl 

Soiution A 

Solution B 

(%1 

0 

70 

30 

10 

70 

30 

40 

20 

80 

50 

20 

80 

53 

70 

30 

75 

70 

30 


Identification solution: Dissolve 5.0 mg of USP Levo- 
thyroxine for Peak Identification RS in 4,5 mL of metha- 
nol, Add 0.5 mL of Solution A. Further difute a portion 
of this solution with Diluent 2 to obtain a solution eon- 
taining about 0.2 mg/mL. 

Standard stock solution: 0,1 mg/mL each of USP Levo- 
thyroxine RS and USP Liothyronine RS In Diluent 1 
Standard solution: 0.002 mg/mL each of USP Levothy- 
roxine RS and USP Liothyronine RS, prepared using the 
standard stock solution in Diluent 2 
Sensitivity solution: 0.0002 mg/mL each of USP Levo- 
thyroxme RS and USP Liothyronine RS, prepared using 
the Standard solution in Diluent 2 
Sampie soiution: Dissolve an amount of Levothvroxine 
Sodium in Diluent 1 to obtain a soiution with a known 
concentration of about 1.0 mg/mL, Further dilute a por¬ 
tion of this solution with Diluent 2 to obtain a solution 
with a known concentration of about 0,2 mg/mL. 
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Blank soiution: Use Diluent 2 , 

Chromatographic system 

(See Chromatography (621 ) t System Suitabifity.) 

Modę: LC 

Detector: UV 225 nm 
Column: 4.0-mm x 15-cm; 3-pm packing LI 
Flow ratę: 1.0 mL/min 
Injection volume: 25 pL 
System suitability 

Samples: Standard soiution and Sensitivity soiution 
Suitability requirements 
Resolution: NIT 5 between levothyroxine and 
Eiothyronine, Standard soiution 
Signal-to-nofse ratio: NLT 5 for each peak from the 
SensitMty soiution, calculated as foliows: 

Result = (2hf)/h 

H - measured height of the peak 
h = amplitudę of the average measured baseline 
noise 

Analysis 

Samples: Blank soiution, Standard soiution, Identification 
soiution, and Sample soiution 
[Notę—I dentify the components on the basis of their 
relative retention times as listed In Tahle 3.] 

Calculate the percentage of liothyronine sodium In the 
portion of Levothyroxme Sodium taken: 

Result = {ruin) x (Cr/Cu) * (Mri/Ma) x 1 00 

r u - peak response of Eiothyronine from the Sample 
soiution 

r$ - peak response of liothyronine from the 
Standard soiution 

Q = concentration of USP Liothyronine RS In the 
Standard soiution (mg/mL) 

Cu - concentration of Levothyroxine Sodium tn the 
Sample soiution (mg/mL) 

M r ) = molecular weight of liothyronine sodium, 

672.96 

M r ? = molecular weight of iiothyronine, 650,98 
Calculate the percentage of any other impurity in the 
portion of Levothyroxine Sodium taken: 

Result « {r u /n) x (C s i Cu) x (M r i/M t2 ) x 100 

ru - peak response of any impurity from the 
Sample soiution 

rs = peak response of levothyroxine from the 
Standard soiution 

= concentration of USP Levothyroxine RS in the 
Standard soiution (mg/mL) 

G; - concentration of Levothyroxine Sodium in the 
Sample soiution (mg/mL) 

Mn = molecular weight of levothyroxine sodium, 
798,85 

M F 2 = molecular weight of levothyroxine, 776.87 
[Notę —The relative response factor for the Impurities 
listed In Tobie 3 is 1.00, Any unspedfied impurity 
peaks should be assigned a relati've response factor of 
1 , 00 ,] 

Disregard peaks corresponding to those of the Blank so - 
lution, and disregard peaks corresponding to less than 
0.03%. 

Acceptance criteria: See Tobie 3. 


Table 3 


Name 

RelatWe 

Retention 

Time 

Acceptance 
Criteria, 
NMT (°/o) 

Liothyronine 

0.65 

TO 

M on oc h io rotrii od oth vro n m e a 

0.94 

0.15 

Levothyrox ine /V-methvlamlde b 

0.97 

0.15 

Levothyroxine 

1,0 

_ 

Triiodothyroacetic add, or 

T3-acetic acid c 

1,57 

0.15 

0- (4- Hy d roxy-3,5- 
diiodoDhenvl)thyrox[ne. or T6 

1.61 

0.50 

O-Methy E-tet rai od o th y ro eth - 
ylamine. or T4-amrne 0-methvl B 

1.76 

030 

T4-Acetic acfd r 

1.79 

030 

lndividua[ unspecified impurity 

__ 

0,10 

Total impurities 

— 

2,0 


a (5) 3~Am i no3- [ 3 <h 1 nro^ -(4- hy d r oxy 3 3-d iiod oph enoxy )-5-i od a phe ny I]- 
propanu te acid, 

,J £5) - 2 - A m i n o3 -[4-( 4 - hy d roxy - 3,5 -d i iodophe n o xy)- 3 H 3-d i iodoph e ny 1] - N- 
methy Ipro pa na m td e. 

c [4 _(4_ Hy d roxy ^ 3 4od oph enoxy)-3,5 - d i i od oph e n yi] acetic a cid, 

J (S) 2 - A m in 0-3-J4 -[4-(4-hy d roxy- 3,5 -d i i od o p he noxy)-3,5-di io dop he n oxy ]~ 
3,5-diiodophenyl]propanoic acieL 

c 2- [4 -{3,5- Dl iodo -4-m e tho xyph en oxy) - 3,5 -d i Eo do p heny 1] ethan am ine 
i 2-(4-(4-Hydroxy-3 # 5 ditodophenoxy)- 3,5-diiodophenyl)acetit add* 

SPECIEIC TESTS 

* Optical Rotation, Specific Rotation (781S) 

Sample soiution: Equivalent to 30 mg/mL of anhydrous 
Levothyroxine Sodium in alcohol and 1 N sodium hy- 
droxide (2:1) 

Acceptance criteria: -5° to -6° 

« Water Determination, Method f (921): NMT 11.0% 

ADD5TIONAL REQUIREMENT$ 

* Packaging and Storage: Preserve in tight containers, 
protected from light. Storę as stated in the labeling 
instructions. 

a Labeling; If a test for Organie Impurities other than Proce¬ 
durę 1 Is used, the labeling States the test with whlch the 
artide complies, 

* USP Reference Standards (11) 

USP Levothyroxine RS 

0-(4-Hydroxy-3,5-diiodophenyi)-3,5-diiodo-L-tyro$ine. 
C 15 H,iUN04 776 .87 
USP Levothyroxlne for Peak Identification RS 
Levothyroxine sodium spiked with liothyronine, 
triiodothyroacetic actd, and tetraiodotnyroacetic acid. 
USP Levothyroxine Sodium RS 
USP Liothyronine RS 

0-(4-Hydroxy-34odophenyl)-3 / 5-diiodo-L-tyrosine. 
CiiHiabNO* 650.98 


Levothyroxine Sodium Orał Powder 

» Levothyroxine Sodium Orał Powder contains 
not less than 90.0 percent and not morę than 
110.0 percent of tne labeled amount of levothy- 
roxine sodium (CisHiol^NNaO^). 

Packaging and storage —-Preserye in tight, light-reslstant 
containers. 

Labeling— Label ft to indicate that it Es for veterinary use 
only. 

USP Reference standards (11)— 

USP Levothyroxine RS 
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Identification —The retention time of the major peak in 
the chromatogram of the Asioy preporotion conesponds to 
that in the chromatogram of tne Standard preparadon, as 
obtained m the Assay. 

Loss on drying {731}—Dry it in vacuum at 60° for 3 hours: 
it loses not morę than 2.0% of its weight. 

Assay— 

Mobile phase^P repare a filtered and degassed mixture of 
water and acetonitrile (65:35) that contains 1 ml of phos- 
phoric acid in each 1000 mL. Make adjustments if necessary 
(see System Suitability under Chromotography {621)). 

0,01 M Methanolic sodium hydroxide —Dissolve 400 mg of 
sodium hydroxide in 500 mL of water Cool, add 500 mL of 
methanol, and mix. 

Standard preporotion —Dissolve an accurateiy weighed 
ouantity of USP Levothyroxjne RS in OM 1 M Methanolic so- 
aium hydroxide, and dilute quantitatively and stepwise with 
0.01 M Methanolic sodium hydroxide to obtatn a solution 
having a known concentration of about 4 pg per ml. 

Assay preparo t/on—Transfer an accurateiy weighed por- 
tion of Ora] Powder, equivalent to about 5 mg of !evothy- 
roxine sodium, to a 250-mL vofumetric fiask, Dilute with 
0.01 M Methanolic sodium hydmxide to vo Jurne, mix, and 
allow to stand for 4 hours, with occasional mixing. Pass a 
portion of this mixture through a filter that does not absorb 
levothyroxine, Transfer 10,0 mL of the filtrate to a 50-rnL 
volumetric fiask, dilute with 0.01 M Methanolic sodium hy - 
droxide to volume, and mix. 

Chromatographic system (see Chromotography (621))—The 
liquid chromatograph ts eoulpped wtth a 225-nm detector 
and a 4.6-mm x 25-cm column that contains packing LI 0, 
The flow ratę is about 1 mL per minutę. Chromatograph Jhe 
Standard preporotion , and record the peak responses as di- 
rected for Procedurę: the tailing factor is not morę than 1.3; 
and the relative standard deviation for replicate injections is 
not morę than 2,0%, 

Procedurę —Separately inject equai volumes (about 50 pL) 
of the Standard preporotion and the Assay preporotion into 
the chromatograph, record the chromatograms, and meas* 
ure the responses for the major peaks, Cafculate the quan- 
tity, in mg, of levothyroxine sodium (CisHioUNNaO-O in the 
portion of Orał Powder taken foy the formuła: 

( 798.85 / 776 . 87 )( 1 . 25 Q(ru/n) 

in which 798.85 and 776. 87 are the molecular weights of 
levothyroxine sodium and levothyroxine, respectively; C is 
the concentration, in pg per mL, of USP Levothyroxine RS in 
the Standard preporotion; and ru and rs are the peak re¬ 
sponses obtained from the Assay preporotion and the Stan¬ 
dard preporation f respectively. 


l evothvroxine Sodium Tablets 

DEFINITION 

Levothyroxine Sodium Tablets contain NLT 95.0% and NMT 
105.0% of the labeied amount of levothyroxine sodium 
(CisHułLNNaCh). 

IDENTIFICATION 

* The retention time of the major peak of the Sample solu - 

tion corresponds to the levothyroxine peak of the 5ton- 
dard solution , as obtained in tne Assay. 

ASSAY 

• Procedurę 

[Notę—U se Sompie solution 2 for Tablets labeied to meet 
the requirements of Dissolutłon Test 3. For all other 
products, use the Sample solution.] 


Mobile phase: Mixture of acetonitrile and water (4:6) 
containing 0,5 mL of phosphoric acid in each L of the 
mixture 

Solution A: Dissolve 400 mg of sodium hydroxlde in 
500 mL of water. Cool, and add 500 ml of methanol. 

Diiuent: Mixture of methanol and water (6:4), contain¬ 
ing 0.5 mL of phosphoric acid in each L of the mixture 

Levothyroxine stock solution: 0.4 mg/mL of USP Levo- 
thyroxine RS in Solution A 

Liothyronine stock solution: 0.4 mg/mL of USP 
Liothyronine RS in Solution A. Make a 1:100 dilution of 
this solution using Mobile phase , 

Standard solution: 10 jig/mL of levothyroxine from Le- 
vothyroxine stock solution and 0.2 pg/mL of liothyronine 
from Liothyronine stock solution , in Mobile phase 

Sample solution: Weigh and finely powder NLT 20 
Tablets. Transfer a portion of the powder, equivalent to 
about 100pg of levothyroxine sodium, to a centrifuge 
tubę, add 2 glass beads, pipet 10 mL of Mobile phase 
into the tubę, and mix on a vortex mixer for 3 min. 
Centrifuge to obtain a elear supernatant, filtering if nec¬ 
essary. 

Sample solution 2 (For Tablets labeied to meet the 
recjuirements of Dissolutłon Test 3): Place the appro- 
priate number of Tablets (see Tobie 1 below) into a suit- 
able Container, add 100,0 mL of Diiuent , and shake by 
mechanical means for at least 30 min, or until the Tab¬ 
lets are fully disintegrated. Pass through a PTFE filter of 
0.45-pm porę size. 


Tahle 1 


Tablet Strength 

(ua/Tablet of Levothvroxine Sodium) 

Number of Tablets 

Less than 100 

20 

At least 1 00 but less than 200 

15 

200 or morę 

10 


Chromatographic system 
(See Chromatograpny (621), System Suitability ,) 

Modę: LC 

Detector: UV 225 nm 
Column: 4.6-mm x 25-cm; packing L10 
Flow ratę: 1.5 mL/min 
Injection size: 100 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Resolution: NLT 5.0 between liothyronine and 
levothyroxine 

Relative standard deviation: NMT 2.0% for the le~ 
vothyroxine peak 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of CisHiokNŃaOi in the por* 
tion of Tablets taken: 

Result - (ru/ts) x (Cs/Cu) x (Mrl/Mtf) x 100 

ru - peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs - concentration of USP Levothyroxine RS in the 
Standard solution (jtg/mL) 

Cu = nominał concentration of levothyroxine 
sodium in the Sample solution (j^g/ml) 

Mn - molecular weight of levothyroxine sodium, 
798,85 

Mr 2 - molecular weight of levothyroxine, 776,87 
Acceptance critena: 95.0%-105.G% 

PERFORMANCE TEST5 
• DlSSOLOTlON (711) 

[Notę—A li containers that are rn contact with Solutions 
containina levothyroxine sodium are to be madę of 
glass.] 
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Test 1 

Medium; 0.01 N hydrochloric add containing 0.2% 
sodium lauryl sulfate; 500 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Determine the amount of CisHiohNNaCL, dissolved by 
using the foElowing method. 

Mobile phase: Mefnanol and 0.1% phosphohc add 
(6:4) 

Standard stock solution: 04 mg/ml of USP Levothy- 
roxrne RS in methanol 

Standard solution: Dilute the Standard stock sofution 
wtlh Medium to obtain a solution havmg a concentra- 
tion si mi lar to that expected in the Sample sofution . 
Sample solution: Pass a portion of the solution under 
test through a suitable filter* [Notę—B efore use, check 
the filters for absorptlve loss of drug.] 
Chrornatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 
Column: 4,6-mm x 25-cm; packing LI 
Flow ratę: 2 m L/min 
Injection size: 800 jiL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 1 *5 
Relative standard deviation; NMT 4,0% of 
levothyroxine 
Analysis 

Samples; Standard solution and Sample solution 
Caiculate the amount of C^HidiNNaO-ł dissolved. 
Tolerances: NLT 70% (Q) of the labeled amount of 
Ct s HioL s NNa0 4 is disso!ved. 

Test 2: If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 2. 
Medium, Apparatus, Mobile phase. Standard solu* 
tion, Sample solution, Chromatographic system, 
and System suitability: Proceed as directed for Test 

Time: 15 min 
Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the amount of CisHiohNNaO.! dissolved. 
Tolerances: NLT 80% (Q) of the labeled amount of 
CisHiohNNaO,, is dissolved. 

Test 3; If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 3. 
Medium, Apparatus, Time, Standard solution, and 
Sample solution: Proceed as directed in Test J. 

[NOTĘ—Fil ter the Standard solution in a manner identi- 
cal to the Sample solution.] 

Determine the amount of CuHtaUNNaO* drssolved by 
employing the following method. 

Mobile phase; Aceton i tnie and water (35:65) that 
contains 0.5 mL/L of phosphoric add 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L10 
Temperaturę: 30° 

Flow ratę: 1.5 mL/min 
Injection size: 100 pL 
System suitability 
Sample: 5 tandard solution 
Suitability reąuirements 
Tailing factor: NMT 1.5 
Relative standard deviation: NMT 4.0% 

Analysis 

Samples: Standard solution and Sample solution 
Caiculate the amount of C^HiobNNaO* dissolved. 
Tolerances: NLT 80% (Q) of the labeled amount Ł of 
CisHiohNNaOi is dissolved. 


Test 4: if the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 4. 

[Ngte—D o not use paddle stirrers with synthetic 
coatingj 

Medium: 0.01 N hydrochloric acid; 500 mL for Tablets 
labeled to contarn between 25 and 175 pg of levothy- 
roxine sodium; and 900 ml for Tablets labeled to con¬ 
tain 200 or 300 pg of levothyroxine sodium 
Apparatus 2: 75 rpm 
Time: 45 min 

Determine the amount of CtsHiohNNaO^ dtssoJved by 
using the following method. 

Mobile phase: Acetonitrile, water, and phosphoric 
add, (500:700:2) 

Standard stock solution: Transfer about 100 mg of 
USP Levothyroxine RS to a 100-mL volumetric fiask. 
Add 80 mL of alcohol and 1 ml of 1 N hydrochloric 
acid, sonjcate for 2 min, dilute with alcohol to volume, 
and mtx. 

Standard solution: Dilute the Standard stock solution 
with a mixture of alcohol and water (1:1) to obtain a 
solution havinq a concentration of 0,01 mg/mL of te- 
vothyroxine. Dilute the resultmg solution with Medium 
to obtain a finał concentration similar to that expected 
in the Sample sofution. 

5 a m p le so I u t j o n: Sample pe r Dissolu tion (711), Cen tri - 
fugę the solution under analysis. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 
Column: 4.0-mm x 12,5-cm; packfng L7 
Flow ratę: 1.5 mL/min 
Injection size: 500 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 1,5 
Relative standard devtatlon: NMT 4.0% of 
levothyroxine 
Analysis 

Samples: Standord sofution and Sample solution 
Caiculate the amount of CijHtohNNaO^ dissoived, 
Tolerances: NLT 80% (Q) of the labeled amount of 
Ci5HioUNNa0 4 is dis$olved. 

« Uniformity of Dosage Units (905): Meet the 
reguirements 

IMPURITIES 
Organie Impurities 

* Procedurę: Limit of Liothyronine Sodium 

[Notę*—U se Sample solution 2 for Tablets labeled to meet 
the reguirements of Dissolution Test 3. For alt ot ber 
Products, use the Sample solution.] 

Mobile phase. Standard solution, Sample solution, 
Chromatographic system, and System suitability: 
Proceed as directed m the Assay. 

Analysis: Caiculate the percentage of CisHuUNNaO* in 
the portion of Tablets taken: 

Result - (ru/rs) x (C s /Cu) x (Mn/Mrz) x 100 

ru - peak response of liothyronine from the 
Somple solution 

rs - peak response of liothyronine from the 
Standard solution 

C s = concentration of USP Liothyronine RS in the 
Standard solution (gg/mL) 

Cu = nominał concentration of levothyroxine 
sodium in the Sampfe solution (pg/mL) 

M r] - molecular weight of iiothyromne sodium, 

672.96 

Mr? = molecular weight of liothyronine, 650.98 
Acceptance crfteria: NMT 2.0% of liothyronine 
sodium 
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ADDITIONAL REQUIREMENT5 

* Packagjng ano Storace: Preserve in tight, light-resistant 

containers. 

» Labeling: When morę than one Dissolution test is given, 
the labeling States the Dissoiution test used only if fest 7 
is not usedT 

* USP Reference STANDARD5 (11) 

USP Levothyroxine RS 
USP Liothyronine RS 


Lidocaine 



C,hH 32 N 2 0 234.34 

Acetamide, 2-(djethy]amino)-/V-(2,6-dimethylphenyl)-; 
2-(Diethylamino)-2 / / 6^acetoxylidide [1 37-58-6]. 

DEFINITION 

Lidocaine contains NLT 97.5% and NMT 102.5% of 
CuHzaNiO, 

IDENTIFICATION 

* A* * Infrared Absorption (197K): Previously dried in vac- 

uum over silica gel for 24 h 

* B. The retention time of the major peak of the Sample 
sofution corresponds to that of the Standard solution, as 
obtained in the Assoy. 

ASSAV 

* PROCEDUR! 

Solution A; Water and gfacial acetic acid (930:50). Ad* 
just with 1 N sodium hydroxide to a pH of 3*40* 

Mobile phase; Acetonitrile and Solution A (1 A), so that 
the retention time of lidocaine is 4-6 min 
Standard solution: Dissolve 85 mg of USP Lidocaine 
RS, with warming if necessary, in 0.5 mL of 1 N hydro- 
chioric acid in a 50-mL volumetric fiask* Dilute with Mo¬ 
bile phase to vo!ume. 

System suitability stock solution: 220 (ig/mL of meth- 
ylparaben in Mobile phase 

System suitability solution: MEx 2mL of System suita¬ 
bility stock solution and 20mL of Standard solution . 
Sample solution: Dissolve 85 mg of Lidocaine, with 
warming if necessary, in 0*5 ml of 1 N hydrochloric 
acid in a 50-mL voiumetnc fiask* Dilute with Mobiie 
phase to voiume. 

Chromatographtc system 
{See Chromotograpfry (62 1), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
Ffow ratę: 1.5 mL/min 
Injection size: 20 |iL 
System suitability 

Sam pies: Standard solution and System suitability 
solution 

Suitability reąuirements 

Resolution: NLT 3.0 between lidocaine and methyl- 
paraben, System suitability solution 
Relative standard deviation: NMT 1*5%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sompie solution 
Calculate the percentage of CuHazNzO in the portion 
of Lidocaine taken: 


ru - peak response from the Sample solution 

r s - peak response from the Standard solution 

Cs - concentration of USP Lidocaine RS In the 
Standard solution (mg/mL) 

Cu = concentration of Lidocaine in the Sample 
solution (mg/mL) 

Acceptance criterla: 97.5%-lG2.5% 

IMPURITIES 
Inorganic Impurities 

* RESIDUE ON IGNITION (281): NMT 0.1% 

* Chloride and Sulfate, Chloride (221): Dissolve 1.0 g in a 

mixture of 3 mL of 2 N nitric acid and 12 ml of water, 
and add 1 mL of silver nitrate TS: the turbrdity does not 
exceed that produced by 50 pL of 0.020 N hydrochloric 
acid (0.0035%). 

* Chloride and Sulfate, Sulfate (221): DissoIve 100 mg in 

a mixture of 1 mL of 2 N nitric acid and 10 mL of water. 
Fitter if necessary, and add 1 mL of barium chloride TS. 
The turbidity does not exceed that produced by 0.10 mL 
of 0.020 N sulfuric add (NMT 0.1%). 


Delete the foltowing: 

•* Heaw Metals, Method I (231) 

Test preparation: 1,0 g 

Analysis: Dissoive the fest preparation tn a mixture of 
2 mL of 3 N hydrochloric acid and 10 mL of water. 
Evaporate on a steam bath to dryness, and dissolve the 
residue in 25 mL of water. 

Acceptance cnteria: 20 ppm* Ha „.an*j 

SPECI FIC TE5T5 

• Meltjng Rangę or Temperaturę (741): 66 °- 69 ° 
ADDITIONAL REQUIRE!VIENTS 

• Packagjng and Storage: Preserve in welkclosed contain¬ 
ers* Storę at room temperaturę. 

• USP Reference Standard* (11) 

USP Lidocaine RS 


Lidocaine Topical Aerosol 

DEFINITION 

Lidocaine Topical Aerosol Es a solution of Lidocaine in a suit- 
able flavored vehicle with suitable propeilants in a pres- 
surized Container eguipped with a metering vaive* It con¬ 
tains NLT 90.0% and NMT 110.0% of thetabeled amount 
of lidocaine {C 14 H 22 N 2 O), and it delivers NLT 85.0% and 
NMT 115.0% of the labeled amount of lidocaine 
(CuHjjNjO) per actuation. 

IDENTIFICATION 

* A. 

Sample solution: To 5 mL of Aerosol spray, collected in 
a separator, add 10 ml of water and 3 mL of dilute 
hydrochloric acid (1 in 2 ), wash with two 15-ml por- 
tions of chloroform, and discard the chloroform wash- 
ings. Render the solution in the separator alkaline with 
S-ó ml of ammonEum hydroxide, and extract with 
three 20-mL portions of chloroform, filtering the chloro¬ 
form extracts through a pJedget of cotton previously 
moistened with chloroform. Evaporate the combined 
chloroform extracts with the aia of gentle heat to dry¬ 
ness, and dry the residue under vacuum over silica gel 
for 24 h. 

Acceptance cnteria: A potassium bromide dispersion of 
the lidocaine exhibits maxima only at the same wave- 
lengths as that of a similar preparation of USP Lidocaine 
RS. 


Resuft - (ru/rs) x (Cs/Cu) x 100 
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» B. 

Analysis: To 2 ml of Aerosol spray, collected In a test 
tubę, add 10-15 drops of cobaltous chloride TS, and 
shake for 2 min, 

Acceptance eriteria: A brlght green color develops, and 
a fine precipitate is formeci (lidocaine). 

• C 

Analysis: To 2 mL of Aerosol spray, collected tn a test 
tubę, add 5 mL of water, 1 mL of 2 N nitric add, and 
3 mL of mercuric nitrate TS. 

Acceptance eriteria: A light yellow color deveIops 
(lidocaine). 

AS5AY 

* Procedurę 

Sample solution: Weigh 1 Aerosol Container and actua- 
tor. Transfer a counted number of NLT 10 doses to a 
125-mL conical fiask by carefully discharging the doses 
in such a manner as to avold loss of materiał, and take 
precautions to protect the sample from absorptton of 
atmosphenc moisture. Weigh the Container and actua- 
tor to obtain the sample weigh t. To the spęd men, add 
20 mL of chloroform, mix, and add 10 mL of dioxane 
and 2 drops of crystal viofet TS. 

Analysis: Titrate with 0.1 N perchloric acid tn dioxane 
VS to a blue endpoint. Perform a blank detemnination,. 
and make any necessary correction. Lach mL of 0.1 N 
perchloric acid is equivalent to 23.43 mg of lidocaine 
(CnH 22 N 2 0). 

Acceptance eriteria: It contains 90.0%-l 10.0% of the 
labeled amount of lidocaine (CMH 22 N 2 O), and it delivers 
85.G%~115,0% of the labeled amount of lidocaine 
(C 14 H 22 N 2 O) per acfuation. 

PERFORMANCE TESTS 


Change to read: 

* •iNHALATION AND NASAL DRUG PRODUCTS: AEROSOLS, 
SPRAYS, AND P0WDER5—PERFORMANCE QUAUTY TESTS <601) 

and Topić al Aerosols (603)# (CN T-Miiy-ZOlT) 

For DeIivered-Dose Uniformity and Number of Dis- 
charges per Container 

Acceptance eriteria: Meets the reguirements 

5PECBFIC TESTS 

o Microbial Enuiuieration Tests (61) and Tests for Speci 
fied Microorganisms (62): It meets the requirements of 
the tests for absence of Staphylowccus aureus and Pseu- 
domonas aeruginosa, 

ADD1TIONAL REQUIREMENTS 

® Packaging and Storage: Preserve in nonreactive aerosol 
containers equipped with metered-dose valves. 

* USP REFERENCE Standard* (11) 

USP Lidocaine RS 


Lidocaine Ointment 


DEFINITION 

Lidocaine Ointment is Lidocaine in a suitable hydrophilic 
ointment base. It contains NLT 95.0% and NMT 105.0% 
of the labeled amount of lidocaine (G 4 H 22 N 2 O). 

IDENTIFICATION 
« A, Infrared Absorpteon (197K) 

Sample: Stir a quantity of Ointment, equiva!ent to 
300 mg of lidocaine, with 20 mL of water, transfer to a 


separator, and extract with two 30-mL portions of sok 
vent hexane. Wash the combined hexane exlracts with 
10 mL of water, evaporate with the aid of a current of 
warm air, and dry the residue in vacuum over silica gel 
for 24 h* 

Acceptance eriteria: The crystalline precipitate so ob- 
tained meets the requirements, 

• B. The retention time of the major peak of the Sample 
solution corresponds to that of the standard solution, as 
obtained in the Assay. 

ASSAY 
e Procedurę 

Solution A: 0,1 % phosphonc acid, prepared by adding 
1.0 mL of 85% phosphoric acid to 1 L of water 
Solution B: Acetonitriie 
Mobile phase: See Tobie 7, 


TabJe 1 


Time 

(mini 

Solution A 
(%> 

Solution B 

_ 

0 

90 

10 

10 

10 

90 

10.1 

90 

10 

15 

90 

10 


Diluent: Acetonitriie and Solution A (1:1) 

System suitability solution: 0.1 mg/mL of USP Lido- 
catne RS and 0.04 mg/mL of USP Ropivacaine Related 
Compound A RS in Diluent 

[NOTĘ—USP Ropivaoaine Related Compound A RS is 
2 , 0 -dimethyianiiine hydrochloride.] 

Standard solution: 0,1 mg/mL of USP Lidocaine RS in 
Diluent 

Sample solution: Nominally 0.1 mg/mL of lidocaine in 
Diluent from a portion of Ointment. Sonicate the solu¬ 
tion for about 5 min. 

Chromatographrc system 
(See Chromatograpny (621), System Suitabllity.) 

Modę: LC 

Detector: UV 210 nm 
Column: 4,6-mm x 15-cm; 5-pm packing LI 
FIgw ratę: 0.8 mL/min 
Injection volume; 5 pL 
System suitabllity 

Sam pies: System suitabllity solution and Standard 
solution 

[NOTE—The relative retention limes for 2,6-dimethy- 
Saniline and lidocaine are about 0,93 and 1.0, 
respectivety.] 

Suitabllity reguirements 

Tailing factor: NMT 1.5 for the lidocaine peak, Sys¬ 
tem suitability solution 

Relative standard deviation: NMT 2.0%, Standard 

solution 

Resolution: NLT 1.8 between lidocaine and 2,ó~ 
dtmelhylaniline, System suitability solution 

Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of the labeled amount of lido¬ 
caine (C 14 H 22 N 2 O) in the portion of Ointment taken: 

Result = Oufrs) x ( Cs / C u ) x 100 

ru - peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs = concentration of USP Lidocaine RS in the 
Standard solution (mg/mL) 

Cy - nominał concentration of lidocaine in the 
Sample solution (mg/mL) 
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Acceptance criteria: 95.0%-1 05.0% 

PERFORMANCE TESTS 

* Minimum Fili (755): Meets the requirements 

SPECIFIC TESTS 

• Microbiai Enumeratjon Test 5 (61) and Tests for Specj- 

fied Microorganisms (62): ft meets the requirements of 
the tests for absence of Staphylococcus aureus and Pseu * 
domonas aeruginosa. 

ADDHTIONAJL REQUIR£MENT$ 

* Packaging and Storage: Preserve in tight containers, 

and storę at controfled room temperaturę. 

• USP Reference Standaros ( 11) 

USP Lidocaine RS 

USP Ropivacaine Related Compound A RS 
2,6~Dimethyfanjline hydrochloride. 

C b H 12 CIN 157.64 


Lidocaine Orał Topical Solution 

» Lidocaine Orał Topical Solution contains not 
less than 95.0 percent and not morę than 
105.0 percent of the labeled amount of lidocaine 
(CnHajN^O). It contains a suitable flavor. 

Packaging and storage—Preserve in tight containers. 

USP Reference standards (11)— 

USP Lidocaine RS 

Identification—Transfer a quantity of Ora) Topical Sofu- 
tion, equivalent to about 250 mg of lidocaine, to a 
separator with 20 ml of water, and extract with 20 mL of 
chloroform. Wash the chloroform extract with 20 ml of 
water, and evaporate the chloroform extract with the a id of 
a current of warm air Dis$olve the residue in hexane, evap- 
orate with the aid of a current of warm air, and dry the 
residue in vacuum over siiica gel for 24 hours: the crystalline 
precipitate so obtained responds to Identification test A 
under Lidocaine. 

Assay—Transfer an accurately measured volume of Orał 
Topical Solution, equivalent to about 150 mg of lidocaine, 
to a 125-mL conical fiask, and protect from atmospheric 
moisture with a stopper fitted with a tubę contaming srlica 
gel Add 20 ml of glacial acetic acid and 2 drops of crystal 
violet TS. Titrate immediately with OJ N perchloric acid VS 
to a blue endpoint. Perform a blank determmation, and 
make any necessary correction. Each ml of 0.1 N perchloric 
acid ts equivalent to 2343 mg of C 14 H 22 N 2 O. 


Lidocaine Hydrochloride 

CnHkNjO ■ HCI ■ HiO 288.81 

Acet a m id e, 2-(d i e t hy I a m i no) ~N-(2 r Ó-d i m e thy l p heny I)-, 
rnonohydrochloride, monohydratem 

2-(Diethyfamino)-2',6'-acetoxyfidide monohydrochloride 
monohydrate [6108-05-0], 

Anhydrous 270.80 

[73-78-9]. 

DEFINITION 

Lidocaine Hydrochloride contains NLT 97.5% and NMT 
102.5% of lidocaine hydrochloride (C 14 H 22 N 2 O ■ HCI), cal¬ 
cu lated on the anhydrous basis. 


IDENTIFICATION 
O A. Bnfrared Absorpuon (197) 

o B. The retentron time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

* C Identification Tests—General, C hloride ( 191 ): Meets 

the requirements 

ASSAY 

* Procedurę 

Solution A: Water and glacial acetic add (930:50). Ad- 
just with 1 N sodium hydroxide to a pH of 340, 

Mobile phase: Acetonitrile and Solution A (14) 
Standard solution: 2.0 mg/mL of USP Lidocaine Hydro- 
chloride RS in Mobile phase 

System suitability stock solution: 220 pg/ml of meth- 
ylparaben in Mobile phase 

System suitability solution: Mix 2 mL of System suita- 
bifity stock solution and 20 mL of Standard solution . 
SampJe solution; 2 mg/mL of Lidocaine Hydrochloride 
in Mobile phase 
Chromatographic system 
(See Chromatogrophy (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
Ftow ratę; 1.5 mL/min 
Injection volume: 20 pL 
System suitability 

Sam pies: Standard solution and System suitability 
solution 

Suitability requirements 

Resolution: NLT 3.0 between lidocaine and methyl- 
paraben, System suitability solution 
Rejative standard deviatlofi: NMT 1.5%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calcufate the percentage of lidocaine hydrochloride 
(CmH^NjO ■ HCI) in the portion of Lidocaine Hydro- 
chloride taken: 

Result - Ou/rJ x (Q/C u ) x 100 

r 0 = peak response from the Sample solution 

r* ~ peak response from the Standard solution 

Cs - concentration of USP Lidocaine Hydrochloride 
RS in the Standard solution (mg/mL) 

C y =2 concentration of Lidocaine Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: 97.5%-102.5% on the anhydrous 
basis 

IMPUKtlTSES 

* Residue on Ignetion (281): NMT 0.1% 

■ Chloride and Sulfate, Suifate (221) 

Sample: 100 mg 

Analysis: Dissolve Sample in 10 mL of water, and add 
1 mL of 3 N hydrochioric acid. Mix, and add 1 ml of 
barium chloride TS. 

Acceptance criteria; The turbidfty does not exceed that 
produced by 0.10 mL of 0.020 N sulfuric acid (NMT 
0.1%). 

Detete the folio wing: 

Heaw Metals, Method t (231): NMT 20 ppm* fomcurn- 

|^n-20ia> 

* Organ ic Impurities 

Buffer: 4.85 g/L of monobasic potassium phosphate in 
water. Adjust with sodium hydroxide solution to a pH 
of 8.0. 

Mobile phase: Acetonitrile and Buffer (30:70) 

Standard solution: 0.5 pg/ml of USP Ropivacaine Re¬ 
lated Compound A RS and 5 |ug/mL each of USP Lido- 
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caine Related Compound H RS and USP Lidoeaine Hy- 
drochloride RS in Mobile phase 

Sample solution: 5 mg/mL of Lidoeaine Hydrothiorlde 
in Mobile phase 
Ohromatographtc system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column: 3.9-mm x 15-cm; 5-jum packing LI 

Column temperaturę: 30° 

Flow ratę: 1 mL/min 
injection volume: 20 pL 
Run time: NLT 3.5 times the retention time for 
lidoeaine 

System sultability 
Sample: Standard solution 
[Notę—S ee Tobie 1 for relative retention timesJ 
Suitabrlity requirements 

Resolutron: NLT 1,5 between lidoeaine related com¬ 
pound H and ropivacatne related compound A; NLT 
2.0 between ropivacaine related compound A and 
lidoeaine 

Relative standard deviation: NMT 10.0% for ropiva- 
caine related compound A 
Analysis 

Sampfes: Standard solution and Sample solution 
Cafculate the percentage of lidoeaine related compound 
H or ropivacaine related compound A in the portion of 
Lidoeaine Hydrochloride taken: 

Result = (rJn) x ( Q/Cu } x 100 

fu - peak response for lidoeaine related compound 
H or ropivacatne related compound A from 
the Sample solution 

Ti - peak response of lidoeaine related compound 
H or ropivacaine related compound A from 
the Stondard solution 

Ci = concentration of USP Lidoeaine Related 

Compound H RS or USP Ropivacarne Related 
Compound A RS tn the Stondard solution 
Gtg/tnL) 

Co - concentration of Lidoeaine Hydrochloride in 
the Sample solution (pg/mL) 

Calculate the percentage of any individuaf unspecified 
impurity in the portion of Lidoeaine Hydrochloride 
taken: 


Result - (ru//j) x (Cs/Cu) x 100 

ry = peak response for each unspecified impurity 
from the Sample solution 

r% - peak response of lidoeaine from the Standard 
solution 

Ci = concentration of USP Lidoeaine Hydrochloride 
RS in the Standard solution (pg/mL) 

Cu = concentration of Lidoeaine Hydrochloride in 
the Sample solution (pg/mL) 

Acceptance criterra: See Tobie L 


labie 1 


Na me 

Relatlve 

Retention 

Time 

Acceptance 

Criteria, 

NMT £%) 

Lidoeaine related 
compound H 

0.38 

OTO 

Roptva caine related 
compound A 

0.42 

0.01 

Lidoeaine 

1.0 


Any indwidual 
unspecified 
impurity 

— 

0.10 

Total impuritres 

_ 

0.5 * 


SPECIFIC TESTS 

* Watek Determinatign, Method I (921): 5,O%^7,0% 

* STIRIUTY Tests (71): Where the label States that Lido- 
caine Hydrochloride is sterile, it meets the regutrements, 

* Bactereal Endotoxins Test (85): Where the label States 

that Lidoeaine Hydrochloride is stenie or must be sub- 
jected to further processing during the preparation of in- 
Jectabie dosage forms, it contains NMT 1.1 USP Endo* 
toxin Units/mg of lidoeaine hydrochloride, 

APDIUONAL REQUIREMENT5 

* Packa Cinc and Storage: Pr eserve in well-closed eon tai n- 
ers. Storę at eon troi led room temperaturę, 

* Labeling: Where it is intended for use in preparing in- 
jectable dosage forms, the label States that it is stenie or 
must be subjected to further processing during the prep¬ 
aration of injectable dosage forms. 

* USP reference stanoards (11} 

USP Endotoxin RS 
USP Lidoeaine Hydrochloride RS 
USP Lidoeaine Related Compound H RS 
2-Chlaro-N-(2,6-dimethylphenyl)acetamide. 

C 10 H ł2 CINO 197*66 
USP Ropivacaine Related Compound A RS 
2,0-Dimethylaniline hydrochloride. 

CsHnN-HCI 157.64 


Lidoeaine Hydrochloride Injection 

» Lidoeaine Hydrochloride Injection is a sterile so¬ 
lution of Lidoeaine Hydrochloride in Water for ln- 
jection, or a sterile solution prepared from Lido- 
caine with the aid of Hydrochloric Acid in Water 
for Injection. It contains not less than 95.0 per- 
cent and not morę than 105.0 percent of the la- 
beled amount of lidoeaine hydrochloride 
(C„H 22 N 2 0 • HCI). 

Fackagimg and storage—Preserve in single-dose or in 
multiple-dose containers, preferably of Type I glass. Injection 
may be paekaged in 50*mL multiple-dose contamers. 
iabeling—Injections that are of such concentration that 
they are not intended for direct injection into tissues are 
labeled to rndicate that they are to be diluted prior to ad- 
ministra tion. 

USP Reference standards (11)— 

USP Endotoxin RS 
USP Lidoeaine RS 

Identification—Place in a separator a volume of Injection 
equivalent to about 300 mg of lidoeaine hydrochloride, and 
extract with four 15-mL portions of chloroform, discarding 
the chloroform extracts. Add 2 mL of 2 N sodium hydroxide 
to the aqueous solution remaining in the separator, and ex- 
tract with four 15-mL portions of chloroform. Combine the 
chloroform extracts, and evaporate with the aid of a current 
of warm air to dryness. Dissolve the crystals so obtained in 
solvent hexane, evaporate with the aief of warm air, and dry 
the residue in vacuum over silica gel for 24 hours: the resi- 
due so obtained responds to Identification test A under iido- 
caine . 

Bacterial Endotoxins Test (85)—It contains not morę 
than 1.1 USP Endotoxin Units per mg of lidoeaine hydro¬ 
chloride, 

pH (791): between 5.0 and 7.0. 

Particulate Matter In Injections (788): meets the re- 
quirements for smallwolume injections, 

Other reąuirements—It meets the reguirements under In - 
jections and Impianted Drag Products (1). 
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Assay—Proceed with Injection as directed in the Assay for 
lidocaine hydrochioride under Lidocaine Hydrodiionde and Epi- 
nephnne injection. 


Lidocaine Hydrochioride Jelly 

DEFINITION 

Lidocaine Hydrodiionde Jelly is Lidocaine Hydrochioride in a 
surtable, water-soluble, sterile, vi$cous base. It contains 
NLT 95,0% and NMT 105.0% of the fabeled amount of 
lidocaine hydrochioride (CmH22N 2 0 - HCI). 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197K) 

Standard: Prepare as directed in Infrared Absorption 
(197K), using USP Lidocaine RS* 

Sample: Place in a separator containing 10-15 mL of 
water a ouantky of Jelly, equivalent to 300 mg of lido¬ 
caine hydrochioride. Mtx to assure thorough dilution of 
the Jelly, and add 4 mL of 6 N ammonium hydroxide. 
Extract with four 15-mL portions of chloroform. Corrv 
blne the chloroform extracts, and evaporate with the 
aid of a current of warm air to dryness. Redissolve the 
crystals in solvent hexane, evaporate with the aid of 
warm air, and dry the residue in vacuum over sflica gel 
for 24 h. 

Acceptance criteria: The residue so obtained meets the 
reauirements. 

• B. The retention time of the major peak of the Sample 

solution corresponds to that of tne standard solution, as 
obtained in the Assay * 

ASSAY 

• PROCEDUR! 

Solution A: 0*1% phosphoric add, prepared by adding 
1.0 mL of 85% phosphoric acid to 1 L of water 
Solution B: Aceton i tnie 
Mobile phase: See Tobie h 


Tabte 1 


Time 

(min) 

Solution A 

1 (%1 

Solution 8 

(W 

0 

90 

10 

10 

10 

90 

10.1 

90 

10 

15 

90 

10 


Diluent: Acetonitrile and Solution A (1:1) 

System suitability solution: 0*1 mg/mL of USP Lido¬ 
caine RS and 0*04 mg/mL of USP Ropivacaine Related 
Compound A RS in Diluent 

[Notę—USP Ropivacaine Related Compound A RS is 
2,6-dimethylaniline hydrochioride.] 

Standard solution: 0.1 mg/mL of USP Lidocaine RS in 
Diluent 

Sample solution: Nominally 0.12 mg/mL of lidocaine 
hydrochioride in Diluent from a portton of Jelly. Soni- 
cafe the solution for about 10 min. 

Chromatographk system 
(See Chromo tograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 
Column: 4.ó-mm x 15-cm; 5-jum packing LI 
Flow ratę: 0.8 mL/mm 
Injection volume: 5 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times of 2,6-dimethy¬ 
laniline and lidocaine are about 0*93 and 1.0, 
respectively,] 


Suitability reguirements 

Tailing factor: NMT 1.5 for the lidocaine peak, Sys¬ 
tem suitability solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 

Resolutton: NLT 1*8 between lidocaine and 2,6- 
dimethytaniline. System suitability solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of lido¬ 
caine hydrochioride (CmH^NzO * HO) in the portion of 
Jelly taken: 

Result - (r y /r 5 ) x (CJCu) x (M r jfM r2 ) x 100 

r u = peak response from the Sample solution 

r 5 = peak response from the Standard solution 

Q - concentration of USP Lidocaine RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of lidocaine 

hydrochioride in the Sample solution 
(mg/mL) 

Mn - molecular weight of lidocaine hydrochioride, 
270*80 

Mj 2 - molecular weight of lidocaine, 23434 
Acceptance criteria: 95.0%-1O5.0% 

PERFORMANCE TESTS 

* Minimum Fiu (755): Meets the requiremenls 

SPECIFIC TESTS 

* PH(791>: 6*0-7*0 

* Sterility Tests (71): Meets the requirements 

ADDITIONAL REQUIREMENTS 

* Packaging and Storace: Presen/e in trght containers, 

and storę at controlled room temperaturę. 

* USP Reference Standard* (11) 

USP Lidocaine RS 

USP Ropivacaine Related Compound A RS 
2,6-Dimethylanfline hydrochioride* 

C#H (2 CIN 157.64 


Lidocaine Hydrochioride Orał Topical 
Solution 


DEFINITION 

lidocaine Hydrochioride Orał Topical Solution contains NLT 
95*0% and NMT 105*0% of the labeled amount of lido¬ 
caine hydrochioride (ChH^NzO ■ HCI)* It contains a suita- 
ble flavor and/or sweetening agent 

IDENTIFICATION 

• A. Infrared Absorption (197K) 

Sample: Place in a separator a voiume of Orał Topical 
Solution, equivalent to 300 mg of lidocaine hydrochlo- 
ride, and extrac£ with four 15-mL portions of chloro¬ 
form, dtscarding the chloroform extracts. Add 2 mL of 
2 N sodium hydroxide to the aqueous solution remain- 
ing in the separator, and extract with four 15-mL por¬ 
tions of chloroform* Combme the chloroform extracts, 
and evaporate with the aid of a current of warm air to 
dryness. Dissolve the crystals In solvent hexane, evapo- 
rate with the aid of warm air, and dry the residue 
under vacuum over silica gel for 24 h* 

Acceptance criteria: Residue obtained from the Sample 
meets the requirements* 

■ B. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 
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AS5AY 
* Procedurę 

Solution A: 4,85 g/L of monobasic potassium phos- 
phate. Adjust with 10 N sodrum hydroxide solution to a 
pH of 8,00. 

Mobile phase: Acetonitrile and Solution A (30:70) 
System suitability stock solution: 0.043 mg/mL of USP 
Lidocaine RS (equivalent to 0.05 mg of lidocaine hydro¬ 
chloride), 0.05 mg/mL of USP Lidocaine Related Com- 
pound H RS, and 0.0065 mg/mL of USP Ropivacaine 
Related Compound A RS in Mobile phase prepared as 
follows. Transfer a weighed guantity of USP Lidocaine 
RS, USP Lidocaine Related Compound H RS, and USP 
Ropivacaine Related Compound A RS to a suitable voiu- 
metric fiask, and add a smali amount of acetonitrile. 
Swirl to dissołve, and dilute with Mobile phase to 
volume. 

System suitability solution: Transfer 2.0 mL of System 
suitability stock solution to a 20-mL vofumetric fiask, and 
dilute with Mobile phase to volume. 

Standard solution: 0,85 mg/mL of USP Lidocaine RS 
(equivalent to 1 mg/mL of lidocaine hydrochloride) in 
Mobile phase 

Sample solution: Nominally equivalent to 1 mg/mL of 
lidocaine hydrochloride from Orał Topical Solution in 
Mobile phase 

Chromatographic system 

(See Chromatography (6 21), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 15-cm; 3.5-pm packrng LI 
Column temperaturę: 45° 

Flow ratę: 1 mL/min 
Injection volume: 20 jil 
System suitability 

Samples: System suitability solution and Standard 
solution 

{Notę—S ee Table ? for the relative retentlon times.] 
Suitability requirements 

Resolution: NLT 1,5 between lidocaine related com¬ 
pound H and ropivacaine related compound A, Sys¬ 
tem suitability solution 

Tailing factor: NMT 2,0, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of lido¬ 
caine hydrocnlonde (CnHaNjO - MCI) in the portion of 
Orał Topical Solution taken: 

Result = (Wr s ) x (QfC u ) x (Mn/M r2 ) x 100 

fu = peak response of lidocaine from the Sample 
solution 

r s - peak response of lidocaine from the Standard 
solution 

Cs - concentration of USP Lidocaine RS m the 
Standard solution (mg/mL) 

C u - nominał concentration of lidocaine 

hydrochloride in the Sample solution 
(mg/mL) 

Mrt ~ molecular weight of lidocaine hydrochloride, 
270,80 

Mr 2 - molecular weight of lidocaine, 234.34 
Acceptance criteria: 95.0%-105.0% 

1MPURITIES 
• Organic Impurities 

Solution A, Mobile phase, System suitability solution, 
and Chromatographic system: Proceed as directed in 
the Assoy, 

Standard solution: 0.0043 mg/mL of USP Lidocaine RS, 
0.005 mg/mL of USP Lidocaine Related Compound H 


RS, and 0.00065 mg/mL of USP Ropivacaine Related 
Compound A RS in Mobile phase 
Sample solution: Nominally equivalent to 5 mg/mL of 
lidocaine hydrochloride in Mobile phase 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 1.5 between lidocaine related com¬ 
pound H and ropivacaine related compound A, Sys¬ 
tem suitability solution 

Reiative standard deviation: NMT 2.0% for lido- 
catne, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of lidocaine related compound 
H in the portion of Orał Topical Solution taken: 

Result = (n/rs) x ( Q/C u ) x 100 

fu - peak response of lidocaine related compound 
H from the Sample solution 

A = peak response of lidocaine related compound 
H from the Standard solution 
C s = concentration of USP Lidocaine Related 

Compound H RS in the Standard soiution 
(mg/mL) 

Ca s nommal concentration of lidocaine 

hydrochloride in the Sample solution 
(mg/mL) 

Calculate the percentage of dimethylamline in the 
portion of Orał Topical Solution taken: 

Result = (Wrs) x (CJC U ) x (M rl /M r 2 ) x 100 

r y = peak response of dimethyJaniline from the 
Sample solution 

r s s peak response of dimethylaniline from the 
Standard solution 

G - concentration of USP Ropivacaine Related 
Compound A RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of lidocaine in the 
Sample solution (mg/mL) 

Mn = molecular weight of ropivacaine related 
compound A, 157.64 

Mr 2 = molecular weight of dimethylaniline, 121.18 
Calculate the percentage of any other individual 
impurity in the portion of Ora! Topical Solution taken: 

Result = (fu/r s ) x (Ci/Cu) x { M r1 /M r2 ) x 100 

r u = peak response of each impurity from the 
Sample solution 

f* - peak response of lidocaine from the Standard 
solution 

Cj = concentration of USP Lidocaine RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of lidocaine 

hydrochloride in the Sample solution 
(mg/mL) 

M fi ~ molecular weight of lidocaine hydrochloride, 
270.80 

M ,2 = molecular weight of lidocaine, 234.34 

Acceptance criteria: See Table 1. Disregard any impu- 
rity peak less than 0.05%, 


Table 1 


Name 

Relative 

Retenlton 

Time 

Acceptance 

Criteria, 

nmt m 

Lidocaine related 
comoound H 

0.33 

OJ 

Dimethylamline 

0,37 

0.01 
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Table 1 (Cantlnued) 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%) 

Lidocaine 

1,0 

__ 

Any other individual, 
unspedfied 
lmourltv 

— i 

0.10 

Total impurittes 


— 


SPECIFIC TESTS 

- PH ( 79 1): 5* *0-7.0 

ADD1TIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in tight containers. 

Storę at controlled room temperaturę, 

* U5P Reference Standards 01) 

USP Lidocaine RS 

USP Lidocaine Related Compound H RS 
/V-(Chforoaeetyl)-2,6-xyfidide. 

CioHizCINO 197.66 
USP Ropivacame Related Compound A RS 
2,6-Dimethylaniiine hydrochloride. 

CaHnN HCl 157.64 


Lidocaine Hydrochloride Topical 
Solution 


DEFINITfON 

Lidocaine Hydrochloride Topical Solution contains NLT 
95.0% and NMT 105*0% of the tabeled amount of lido- 
caine hydrochloride (C 14 HZ 2 N 2 O ■ HCl)* 

IDENTIFICATION 

* A* INFRARED AbSORPTION (197K> 

Sam ple: Place in a separator a volume of Topical Solu¬ 
tion, equiva!ent to 200 mg of lidocaine hydrochloride, 
and extract with four 15-ml portions of chloroform, 
discarding the chloroform extracts, Add 2 mL of 2 N so~ 
dium hydroxide to the aąueous solution remaining in 
the separator, and extract with four 15-mL portions of 
chloroform* Combine the chloroform extracts, and 
evaporate with the aid of a current of warm air to dry- 
ness. Dissolve the crystals in soNent hexane, evaporate 
with the aid of warm air, and dry the residue under 
vacuum over silica gel for 24 h. 

Acceptance criteria: The residue obtained from the 
5omp/e meets the reąuirements* 

* B, The retention time of the major peak of the Sampie 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Solution A: Glacial acetic acid and water (5:93)* Adjust 
with 1 N sodium hydroxide to a pH of 3.40. 

Mobile phase: Acetomtrile and Solution A (1:4) 
Standard solution: 1.7 mg/mL of USP Lidocaine RS 
(equiva!ent to 2 mg/mL of lidocaine hydrochloride) in 
Mobile phase prepared as follows* Transfer a weighed 
ouantity of USP Lidocaine RS to a suitable volumetric 
fiask, and add 1 N hydrochloric acid to ftll 1% of the 
finał volume. Warm if necessary, and dilute with Mobile 
phase to volume. 

System suitability stock solution: 220 pg/mL of USP 
Methylparaben RS in Mobile phase 
System suitability solution: Mix 2 ml of the System 
suitability stock solution with 20 mL of the Standard 
solution * 


Sampie solution: Nominally equivalent to 2 mg/mL of 
lidocaine hydrochloride from Topicai Solution in Mobile 
phase 

Chromatographic system 

(See Chromatograpliy (62 1), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1 .5 mL/min 
fnjection volume: 20 pL 
System suitability 

Sampies: Standard solution and System suitability 
solution 

Suitability reąuirements 

Resolution: NLT 3.0 between lidocaine and methyl¬ 
paraben, System suitability solution 
Relatitfe standard deviation: NMT 1.5%, Standard 
solution 
Analysis 

Sampies: Standard solution and Sampie solution 
Calculate the percentage of the tabeled amount of lido¬ 
caine hydrocnloride (CmHziNzO * HCl) in the portion of 
Topical Solution taken: 

Result ^ (AjM) x (CifCu) x (MriiMtz) * 100 

ru - peak response of lidocaine from the Sampie 
solution 

n = peak response of lidocaine from the Standard 
solution 

Ci - concentration of USP Lidocaine RS In the 
Standard solution (mg/mL) 

Cli = nominał concentration of lidocaine 

hydrochloride in the Sampie solution 
(mg/mL) 

Mri - molecular weight of lidocaine hydrochloride, 
270*80 

Ma - molecular weiaht of lidocaine, 234.34 
Acceptance criteria: 95.0%-l 05,0% 

IMPURIT1ES 

* ORGANIC 1MPURITIES 

Solution A and Mobile phase: Proceed as directed in 
the Assay. 

System suitability solution: 2*ópg/mL of USP Lido¬ 
caine RS, 3.9 pg/rnL of USP Ropivacaine Related Com¬ 
pound A RS, and 3 pg/mL of USP Lidocaine Related 
Compound H RS in Mobile phase 
Standard solution: 0.001 7 mg/mL of USP Lidocaine R5, 
0.0026 mg/mL of USP Ropivacaine Related Compound 
A RS (equivalent to 0.002 mg/mL of 2,6-dimethy- 
laniline), and 0*002 mg/ml of USP Lidocaine Related 
Compound H RS in Mobile phase 
Sampie solution: Nominally eguivalent to 2 mg/mL of 
lidocaine hydrochloride in Mobile phase 
Chromatographic system 
(See Chromotography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; 5 -j.l m packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: SOjjL 
System suitability 

Sampies: System suitability solution and Standard 
solution 

[Notę—S ee Table 1 for the relative retention times.) 
Suitability reąuirements 

Resolution: NLT 2.0 between lidocaine related com¬ 
pound H and ropivacaine related compound A, Sys¬ 
tem suitability solution 

Relative standard deviation: NMT 2*0% for lido¬ 
caine, Standard solution 
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Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of lidocaine related compound 
H in the port!on of Topical Solution taken: 

Result - (fty/rs) x (G/Cu) x 100 

fu = peak response of lidocaine related compound 
H from the Sample solution 

r s = peak response of lidocaine related compound 
H from the Standard solution 
G - concentration of USP Lidocaine Related 

Compound H RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of lidocaine 

hydrochloride In the Sample solution 
(mg/mL) 

Calculate the percentage of dimethylaniline In the 
portion of Topical Solution taken: 

Result - { r u /r $) x ( Cs/Cu ) x (M r j/M r z) x 1 00 

r u = peak response of dimethylaniline from the 
Sample solution 

r s - peak response of dimethylaniline from the 
Standard solution 

Cs = concentration of USP Ropivacaine Related 
Compound A RS In the Standard solution 
(mg/mL) 

Cu - nominał concentration of lidocaine 

hydrochloride in the Sample solution 
(mg/mL) 

Mn = molecular weight of ropivacame related 
compound A, 157,64 

M rZ = molecular weight of dimethylaniline, 121,84 
Calculate the percentage of any impunty in the portion 
of Topical Solution taken: 

Result - (rJn) x (CdCa) x ( M rJ /M r z ) x 700 

r u = peak response of each impunty from the 
Sample solution 

rs - peak response of lidocaine from the Standard 
solution 

G - concentration of USP Lidocaine RS In the 
Standard solution (mg/mL) 

C u = nominał concentration of lidocaine 

hydrochloride in the Sample solution 
(mg/ml) 

Mn ~ molecular weight of lidocaine hydrochloride, 
270.80 

M f z = molecular weight of lidocaine, 234.34 
Acceptance criteria: See Tobie h Disregard any impu- 
rity peak less than 0.05%. 


Table 1 


Na me 

Relative 

Retenfion 

Time 

Acceptance 

Criteria, 

NIWT (°/o) 

Lidocaine 

1.0 

__ 

Dimethylaniline 

3.2 

0.1 

Lidocaine related 
compound H 

3.8 

0.1 


Table 1 (Contirtued) 


Name 

Reiative 

Retenfkm 

Time 

Acceptance 

Criteria, 

MMT (%} 

Any unspecifted 
impurity 

— 

0.10 

Total impurities 

— 

2,0 


SPECIFIC TESTS 

o PH (791): 5,0-7.0 

ADDITIONAL REQUBREIW1ENTS 

* Packaging and Storage: Preserve in tight containers. 

Storę at controlled room temperaturę, 

• USP Reference Standards (11) 

USP Lidocaine RS 

USP Lidocaine Related Compound H RS 
A/-(ChIoroacetyl)-2,6-xylidide. 

Gohh.CIMO 197.66 
USP Methylparaben RS 
USP Ropfyacaine Related Compound A RS 
2,6-Dimethyfaniline hydrochloride. 

CbHuN ■ HCI 157.64 


lidocame Hydrochloride and Dextrose 
irojjection 

» Lidocaine Hydrochloride and Dextrose Injection 
is a steriie solution of Lidocaine Hydrochloride 
and Dextrose in Water for Injection. It contains 
not less than 95.0 percent and not morę than 
105.0 percent of the labeled amounts of lido¬ 
caine hydrochloride (C 14 H 22 N 2 O ■ HCI) and dex- 
trose (C 6 H 12 06 ■ H 2 0). 

Packaging and storage—Preserve in single-dose glass or 
pfastic containers. Glass containers are preferably of Type 1 
or Type II glass. 

USP Reference standards <11 )— 

USP Endotoxin RS 
USP Lidocaine RS 

SdentHfkation— 

A: Place in a separator a volume of Injection equivalent 
to about 300 mg of lidocaine hydrochloride, add 2 mL of 
2 N sodium hydroxide, and extract with four 15-mL por- 
tions of chloroform. Combine the chloroform extracts, and 
evaporate with the aid of a eurrent of warm air to dryness, 
Dissolve the crystals so obtained in solvent hexane, evapo- 
ratę with the aid of warm air, and dry the residue in vac- 
uum over silica gel for 24 hours: the residue $o obtained 
responds to Identification test A under Lidocaine . 

B: It responds to the Identification test under Dextrose . 
Bacferial Endotojcins Test (85)—It contains not morę 
than 1.1 USP Endotoxin Units per mg of lidocaine hydro¬ 
chloride. 

pff (791): between 3,0 and 7.0. 

Other requirements—It meets the reąuirements under /n- 
jections and Implanted Drug Products (1). 

Assay for DSdocaine hydrochloride—Proceed with tnjec- 
tion as directed In the Assay for lidocaine hydrochloride under 
Lidocaine and Epinephrine Injection . 

Assay for dextrose—Determine the angular rotation of In- 
jection in a suitable polanmeter tubę (see Optical Rotation 
(781)). Calculate the percentage (g per 100 mL) of dextrose 
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(CsHizGs - H 2 0) in the portion of Injection taken by the 
formula: 

{100/52.9X198.1 7/180.1 6) AR 

in which 100 is the percentage; 52.9 is the midpoint of the 
specific rotation rangę for anhydrous dextrose, in degrees; 
198.17 and 180.16 are the molecular weights for dextrose 
monohydrate and anhydrous dextrose, respectrvely; A is 
100 mm divided by the length of the polarimeter tubę, in 
mm; and R is the observed rotation, in degrees. 


Lidocaine Hydrochłoride and 
Epinephrine Injection 

» Lidocaine Hydrochłoride and Epinephrine Injec- 
tion is a sterile solution prepared from Lidocaine 
Hydrochłoride and Epinephrine wjth the aid of 
Hydrochloric Acid in Water for Injection, or a 
sterile solution prepared from Lidocaine and Epi¬ 
nephrine with the aid of Hydrochloric Acid in 
Water for Injection, or a sterile solution of Lido¬ 
caine Hydrochłoride and Epinephrine Bitartrate in 
Water for Injection. The content of epinephrine 
does not exceed 0.002 percent (1 in 50,000). 
Lidocaine Hydrochłoride and Epinephrine Injec- 
tion contains the equivalent of not less than 
95.0 percent and not morę than 105.0 percent of 
the labeled amount of lidocaine hydrochłoride 
(C 14 H 22 N 2 O ■ HCI) and the equivalent of not less 
than 90.0 percent and not morę than 115.0 per¬ 
cent of the labeled amount of epinephrine 
(C9H13NO3). 

Pacltagmg and storage—Preserve in smgle-dose or multi- 
ple-dose light-resistant containers, preferably of Type I glass. 
Labeling—The label indicates that the Injection is not to be 
used if its color is pinkish or darker than sfightly yellow or if 
it contains a precipitate. 

USP Referenci standards (11)— 

USP Endotoxin RS 

USP Epinephrine Bitartrate RS 

USP Lidocaine RS 

Color and clarlty—Using the Injection as the Tesf solution , 
proceed as directed for Color and darity under Epinephrine 
Injection . 

Ba eter lal Eirdotoxins Test (85)—It contains not morę 
than 0.7 USP Endotoxin Unit per mg of lidocaine hydrochlo- 
ride. 

pH <791): between 33 and 5.5. 

Other requirements—It responds to the Identification test 
under Udocaine Hydrochłoride Injection , It meets also the re- 
quirements under injections and Implanted Drug Products (1). 
Assay for lidocaine hydrochłoride— 

Mobile phase —Mix 50 ml of glacial acetic acid and 
930 mL of water, and adjust witn 1 N sodium hydroxtde to 
a pH of 340. Mix about 4 volumes of this solution with I 
volume of acetonltrfle, so that the retention time of lido- 
carne i$ about 4 to 6 minutes. Pass througb a membranę 
filter havinq a 1-jim or finer porosity, and degas. Make ad- 
justments rf necessary (see System Suitahility under Chromc- 
tography {621)). 

Standard preparation —Dissolve about 85 mg of USP Lido- 
caine RS, aceurately weighed, with warming if necessąry, In 
0.5 ml of 1 N hydrochloric acid in a 50~ml voIumetric fiask, 


dilute with Mobile phase to volume, and mix to obtain a 
Standard preparation having a known concentration of about 
1.7 mg of lidocaine per mL. 

Assay preparation —Transfer an aceurately measured vol- 
ume of Injection, equivalent to about 100 mg of lidocaine 
hydrochłoride, to a 50-mL vofumetric fiask, dilute with Mo¬ 
bile phase to voiume, and mix. 

Resolution preparation —Prepare a solution of methylpara- 
ben in Mobile phase containing about 220 pg per mL, Mix 
2 mL of this solution and 20 mL of the Standard preporatian. 

Chromatogrophic system (see Chromatography (621))—The 
liquid chromatograph is eguipped with a 254-nm detector 
and a 3.9-mm x 30-cm cofumn that contains packing LI. 
The flow ratę is about 1.5 ml per minutę. Chromatograph 
about 20 pL of the Resolution preparation , and record the 
eak responses as directed for Procedurę: the resolution, R , 
etween lidocaine and methylparaben is not less than 3 . 0 . 
Chromatograph the 5rondom preparation, and record the 
peak responses as directed for Procedurę: the relative stan¬ 
dard deviation for replicate injections is not morę than 
1.5%. 

Procedurę —Separately inject equal volume$ (about 20 |iL) 
of the Assay preparation and the Standard preparation into 
the chromatograph. Record the chromatograms, and meas- 
ure the responses for the major peaks. Calcuiate the quan- 
tity, in mg, of lidocaine hydrochłoride (O 14 H 22 N 2 O ■ HCI) in 
each mL of the Injection taken by the formula: 

(270.80/234.34)(50)(C/V)(r u / r s ) 

in which 270.80 and 23434 are the molecular weights of 
lidocaine hydrochłoride and lidocaine, respeetively; C is the 
concentration, in mg per mL, of USP Lidocaine RS in the 
Standard preparation; V is the volume, in mL, of Injection 
taken; and fa and r$ are the lidocaine peak responses ob- 
tained from the 4ssoy preparation and the Standard prepara¬ 
tion, respectively. 

Assay for epinephrine— 

Mobile phase —Mix 50 mL of gfactal acetic acid and 
930 mL of water, and adjust with 1 N sodium hydroxide to 
a pH of 3.40. Dissolve 1.1 g of sodium 1-heptanesulfonate 
in this solution, add 1.0 ml of 0,1 M edetate disodtum, and 
mix. Mix about 9 volumes of this solution with 1 volume of 
methanol, so that the retention time of epinephrine is about 
4 to 6 minutes. Pass through a membranę fiłter having a 
1 -pm or finer porosity, and degas. 

Standard preparation —Dissołve an aceurately weighed 
guantity of USP Epinephrine Bitartrate RS in Mobile phase to 
obtain a solution naving a known concentration of about 
9 pg of epinephrine bitartrate per mL. Pipet 10 mL of this 
solution into a 50-mL volumetric fiask, dilute with Mobile 
hase to vo!ume, and mix to obtain a Standard preporation 
avjng a known concentration of about 1.8 ug of epineph¬ 
rine bitartrate per mL. 

Assay preparation —Transfer an aceurately measured vol- 
ume of Injection, equivalent to about 50 \ig of epinephrine, 
to a 50-mL volumetnc fiask, dilute with Mobile phase to vol- 
ume, and mix. 

Chromatogrophic system (see Chromatography (621))—The 
Jiquid chromatograph is fftted with a 3.9-mm x 30-cm stain- 
less Steel column that contains packing LI and is eguipped 
with an electrochemica! detector held at a potential of +650 
mV, a eon troi ler capabie of regufating the background cur- 
rent, and a suitable recorder. The flow ratę is about 1 ml 
per minutę. Chromatograph the Standard preparation as di¬ 
rected for Procedurę: the relative standard deviation of the 
peak responses of successive injections of the Standard prep * 
aration is not morę than 1.5%. 

Procedurę —Separately inject eąuat vo!umes (about 20 pL) 
of the Assay preporation and the Standard preparation into 
the chromatograph by means of a suitable microsyringe or 
sampling valve, adjustin g the spęd m en size and other oper- 
ating parameters so that satisfactory chromatography and 
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peak responses are obtained. Record the chromatograms, 
and measure the responses for the major peaks, Calculate 
the guantity, in jug, of epinephrine (C 9 H 13 NO 3 ) fn each mL 
of the Injection taken by the form u fa: 

0 83.20/3 3 3.29)(50)(C/ V)(r v / r s ) 

m which 183.20 and 333.29 are the moJecuIar weights of 
epinephrine and epinephrine bitartrate, respectively; C te the 
concentration, in pg per mL, of USP Epinephrine Bftartraie 
RS in the Standard preparation; V is the volume, In mL, of 
Injection taken; and ru and r s are the peak responses ob¬ 
tained fronn the Assay preparation and the Standard prepora- 
tion , respectively. 


Lidocaine and Prilocaine Cream 


» Lidocaine and Prilocaine Cream contains not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amounts of lido¬ 
caine (C 14 H 22 N 2 O) and prilocaine (C 13 H 20 N 2 O). 

Paclkaging and storage“-Preserve in coilapsrble tubes or 
in tight containers, Do not storę above 30°. Do not freeze. 

USP Referenci standlards (11)— 

USP Lidocaine RS 

USP Prilocaine Hydrochloride RS 

USP Prilocaine Refated Compound B RS 

(/f5)-N“(4-MethylphenyJ)-2-(propylamfno)propananiide. 
Ci 3 H 20 N 2 O 220.31 

ldefitifScatio«i““The retention tlmes of the major peaks in 
the chromatogram of the tony preparation correspond to 
those In the chromatogram of the Standard preparation , as 
obtained in the Assoy. 

Microbial enumeration tests (61) and Tests for sjsed- 
fied mkroorganisms {62 }—It meets the reguirements of 
the tests for absence of Staphyiococcus aureus and Pseudo- 
monas aerugtnosa , The totaf aerobic microbial count does 
not exceed 1 00 cfu per g, and the totaJ combined molds 
and yeasts count does not exceed 50 cfu per g. 

Minimum fili (755): meets the reguirements. 
pH <791); between 8.7 and 9.7, determined in a solution 
(1 in 10) or in the undiluted Cream. 

Related compounds— 

Solution A, Solution B , Mobile phase f System suitability solu - 
don, and Chromatographic system —Proceed as directea in 
the Assay. 


Standard solution —Di$solve accurately weighed quantities 
of USP Lidocaine RS and USP Prilocaine Hydrochloride RS in 
Solution A , and dilute quantitatively, and stepwise if neces- 
sary, with Soiudon A to obtain a solution having a known 
concentration of about 0.002 mg per mL of each com¬ 
pound. Immediately storę this solution at or below 10 °. 

Test solution —Use the Assay preparation , prepared as di* 
rected in the Assay. 

Chromatographic system (see Chromatography (62 1))— 
Proceed as directed in the Chromatograph the System 

suitability solution, and record the peak responses as directed 
for Procedurę: the reiatiye retention times are listed In Tobie 
l; and the resolution, R, between prilocaine and prilocaine 
related compound B te not less than 1.4. Chromatograph 
the Standard solution a minimum ofsix times, and record 
the peak responses as directed for Procedurę: the re!ative 
standard deviation for repllcate injections is not morę than 
5.0%. 

Procedurę —Separately inject equal volumes (about 50 pi) 
of the Standard soiudon and the Test soiudon rnto the chro¬ 
matograph , record the chromatograms, and measure the 
peak responses. Calculate the percentage of each related 
compound in the portion of the Cream taken by the 
formula: 

1 QQC(r u / n)( V} W)( 100/0(1 /T){2203^ /256J7) 

in which C is the mdiytdual concentration, in mg per mt, of 
either USP Lidocaine RS or USP Prilocaine Hydrochloride RS 
in the Standard soiudon; m is the indivśduai peak response of 
the impurities obtained from the Test soiudon; r$ is the irtdi- 
vidual peak response for either lidocaine or prilocaine ob¬ 
tained from the Standard solution; V is the vo3ume, In mt, of 
the Test soiudon; W is the weight, in mg, of the Cream 
taken to prepare the Test soiudon; i te the indtvidual labef 
claim, in percent, for either lidocaine or prilocaine; F is the 
relatfve response factor for each related compound as listed 
in Tobie 1; and 220.31 and 256.77 are the molecular 
weights of prilocaine and prilocaine hydrochloride, respec- 
tively (these are used only for cafculation involving prilo¬ 
caine refated compounds). The percentages of lidocaine re¬ 
lated compounds and prilocaine related compounds are 
calculated using the concentration and peak response from 
USP Lidocaine RS and USP Prilocaine Hydrochloride RS, re- 
spectively. The designation of whether an impurity is a lido¬ 
caine related compound or prilocaine related compound is 
specified in Tobie T The percentage of any individua! un- 
known related compound is determined using the concen¬ 
tration and peak response from USP Priiocaine Hydrochlo¬ 
ride RS in the Standard soiudon. 


labie 1 


Related Compound 

Reiative 

Retention 

Time* 

Relative 

Response 

Factor (H 

U mit 

oToluidine 

0.38 

2.3 (P? 

not morę than 2,0% 

n- C h !o roa cety 1-2,6-xy 1 i d i n e 

0.54 

1.0 (L y 

not morę than 0,1% 

2,6-Dimethylanifine 

0,67 

3.3 (ty 

not morę than 0.1% 

Prilocaine 

1.00 

— 

— 

2- D i et hy 1 amino aceto-2,4-xy 1 i d i n e 

1.33 

0.8 (L) c 

not morę than 0,1% 

Lidocaine 

2.14 

— 

— 

rr-DichloroacetyL2,6-xyl3dine 

2.98 

2.2 CL> 

not morę than 0,1% 

Any other rndivitfuat refated compounds 

— 

i.o (py 

not morę than 0,2% 

Total related compounds, excluding 
o-toluidine 

— 

— 

not morę than 1.0% 


11 Relative to the pritocalne peak. 
b P deslgrcates a prilocatne related compound. 
c L designates a lidocaine reEated compound. 
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Assay— 

Solution A— Dissoive about 2,7 3 g of monobasic potas- 
sium phosphate in 630 ml of water, and adjusf witn 5 N 
sodium hydroxide to a pH of 7,20 ± 0,02. Diiute with aceto- 
nitrile to 1 L. 

Solution B —Drssolve about 2.73 g of monobasic potas- 
sium phosphate in 900 mL of water, and adjust with 5 N 
sodium hydroxtde to a pH of 7,20 ± 0,02, Dilute with aceto- 
nitrrle to 1 L* 

Mobile phase —Use variabfe mixtures of filtered and 
degassed Solution A and Solution B as directed for Chromcto - 
graphic system. Make adjustments if necessary (see System 
Suitabllity under Chromatography (621)), 

Standard preparation —Dissolve accurateiy weighed quan- 
tities of USP Lidocaine RS and USP Priiocaine Hydrochloride 
RS in Solution Ą and dilute quantitativeiy, and stepwise if 
necessary, with Solution A to obtain a solution having a 
known concentration of about 0.2 mg per mL of each com- 
pound. immediately storę this solution at or beiow 10°. 

System suitabllity solution —Dlssolve an accurateiy weighed 
puantity of USP Priiocaine Related Compound B R5 in the 
Standard preparation , and dilute quantitatively, and stepwise 
If necessary, with the Standard preparation, to obtain a solu¬ 
tion having a known concentration of about 0.08 mg per 
ml of priiocaine related compound B. 

Assay preparation —Transfer a portion of the Cream, 
equivalent to about 20 mg each of lidocaine and priiocaine, 
accurateiy weighed, to a 100-mL volumetric fiask. Add 5 mL 
of 5 N sodium hydroxide to disperse the Cream, and mix. 
Add 5 mL of 5 N hydrochlohc acid, and dilute with Solution 
A fo volume, and mix. Pass a portion through a nylon filter 
having a 0.2-pm or finer porosiły, discarding the first 1 mL, 
and use the filtrate* Immediately storę this solution at or 
beiow 10°. 

Chromatographic system (see Chromatography {621})—The 
liquid chromatograph is eouipped with a 232-nm detector 
and a 4,6-mm x 1 0-cm column that contains 3-jam paddng 
LI. The flow ratę is about 1 ,5 mL per minutę, The column 
temperaturo Is maintained at 40°. The samples are main- 
tained at or beiow 10°. The chromatograpn Is programmed 
as follows* 


Time 

(minutek 

Solution A 
(%1 

Solution B 
<%> 

Elution 

0 

67 

33 

eq u i fibra tion 

0-11.0 

67 

33 

isocratic 

11.0-22.0 

67-»10G 

33-»G 

linear gradient 

22.0-32,0 

100 

0 

is o era tac 


Chromatograph the System suitability solution, and record 
the peak responses as directed for Procedurę: the relative 
retention times are 1.00 for priiocaine, 1*09 for priiocaine 
related compound B, and 2.14 for lidocaine; and the rosołu- 
tion, R, between priiocaine and priiocaine related compound 
B is not less than 1,4, Chromatograph the Standard prepara¬ 
tion a minimum of flve times, and record the peak re¬ 
sponses as directed for Procedurę: the column efficiency is 
not less than 5000 theoretical plates, based on the prifo- 
caine peak; the taifing factor is not morę than 1.5, based on 
the priiocaine peak; and the relative standard deviation for 
replicate Injections is not morę than 2.0%. 

Procedurę —Sępa ratę ly inject equa! vo!umes (about 50 pl) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the lidocaine and priiocaine peaks. 
Calculate the percentage of the label claim of lidocaine 


{Ci4H2ztNhO) and priiocaine (CisHzohbO) in the portion of 
Cream taken by the formula: 

TOOCCte / rs)(V/W)Cl 00/0(220.31/256.77) 

in whlch C is the individuaf concentration, in mg per mL, of 
either USP Lidocaine RS or USP Priiocaine Hydrocnlonde RS 
in the Standard preparation; ru and r 5 are either the individ- 
ual peak responses of lidocaine or priiocaine obtained from 
the Assay preparation and the Standard preparation , respec- 
tively; V is the vo3ume, in mL, of the Assay preparation; W is 
the weight, in mg, of the Cream taken to prepare the Assay 
preparation; i is tne individuai label claim, in percent, for 
either lidocaine or priiocaine; and 220.31 and 256.77 are 
the molecular weights of priiocaine and priiocaine hydro- 
chlonde, respectrvely (these are used only for calculating the 
percentage of priiocaine in the Cream). 


Umrce 

CaO 56.08 

Calctum oxide [1 305-78-8]. 

DEFINITION 

Limę, when freshly ignited to constant weight, contains NLT 
95.0% of limę (CaO), 

IDENTIffCATION 

a A. 

Analysis: Moisten a sultabie guantity of Limę with 
water: heat is generated, and a white powder is ob¬ 
tained (calcium hydroxide or siaked limę). Mix the pow¬ 
der with 3 or 4 times its weight of water, 

Acceptance criteria: A smooth magma of limę forms 
that is alkalfne to litmus. 

e B, fDENTIFICATION TE5T3—GENERAL, Caldum <791) 

Sample solution; Slake 1 g with 20 mL of water, and 
add 6 N acetic add until the time is dissolved. 
Acceptance critena: Meets the regulrements 

ASSAY 
« procedurę 

Sample solution: Igntte 1 g of Limę in a muffle fumace 
to constant weight, Cool, weigh accurateiy, and dis- 
solve in 20 mL of 3 N hydrochioric arid* CooJ the solu- 
tion, transfer to a 500-mL volumetric fiask with the aid 
of water, and dilute with water to volume. 

Analysis: Transfer 50.0 mL to a suitable Container, add 
100 mL of water, 1 5 mL of 1 N sodium hydroxide, and 
300 mg of hydroxy naphthol blue, Ti tratę with 0.05 M 
edetate disodium V5 untii the solution is deep blue in 
colon Each mL of 0.05 M edetate disodium is equiva- 
lent to 2.804 mg of limę (CaO). 

Acceptance criteria: NLT 95.0% 

imfurities 

o 9NSOLUBLE SUBSTANCES 
Sample: 5.0 g 

Analysis: Slake the Sample, then mix with 1 00 mL of 
water, folfowed by hydrochioric add, dropwise, with 
agitation, until solution takes place: the resulting solu¬ 
tion after boiling and cooling is acid, Fifter the solution 
through a tared crucible, wash with water until free of 
chfondes, and dry at 105° for 1 h* 

Acceptance criteria: NMT 50 mg (1.0%) of inso lubię 
substances 

e IViAGNESIUIVl AND ALK Alt $ALTS 

Sample solution: Dissotve 500 mg in 30 mL of water 
and 15 mL of 3 N hydrochioric acid. Neu Era liże the so¬ 
lution with 6 N ammonlum hydroxide, heat to boiling, 
and add ammonlum oxalate TS to precjprtate the cal- 
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cium completely. Heat the mixture on a steam bath for 
1 h. Cool, dilute with water to lOGmL, mlx, and fllter, 

Analysis; To 50 mL of the filtra te add 0.5 mL of sulfuric 
acid, evaporate to dryness, and ignite in a ta red plati- 
num crucible to constant weight. 

Acceptance criteria: The weight of the residue does 
not exceed 9 mg. 

» Carbonate 

Sample: 1 g 

Analysis: Slake the Sampte , mix with 50 ml of water, 
and deeant the greater portion of the milky liquid. 

Acceptance criteria: The addrtion of an excess of 3 N 
hydrochlonc add to the residue does not cause morę 
than a slight effen/escence. 

5PECIFIC TEST5 

■ Loss ON ICNtTiON (733) 

Analysis: Ignite a portion to constant weight in a tared 
platinum crucible at 1100 ±50°. 

Acceptance criteria: N NIT 10.0% 

ADDITIONAL REQUIRENIENT5 

* Pag*aging and Storage: Preserve in tight containers. 


Lmcomycin injection 

» Lincomycin Injection contains an amount of 
Lincomycin Hydrochloride in Water for Injection 
equivalent to not less than 90.0 percent and not 
morę than 120.0 percent of the labeled amount 
of lincomycin (CibH^N? 0 6 S). It contains benzyl 
alcohol as a preservative. 

Packaging and sto ragę —Pr eserve in single-dose or in 
multiple-dose containers, preferably of Type I glass. 

USP Reference standard* (11)— 

USP Endotoxin RS 

USP Lincomycin Hydrochloride RS 

Bacterial Endotoxins Test (85)— It contains not morę 

than 0.5 USP Endotoxin Unit per mg of lincomycin. 

Ster i lity Tests (71)—It meets the requirements when 
tested as directed for Membranę Filtration under Test for 5te- 
rifity of the Product to be Examined. 
pH (791): between 3,0 and 5.5. 

Parficulate Matter in Injectlons (783): meets the re- 
quirements for smalI-volume injections. 

Other requirements —It meets the requirements under In- 
jections and Impfanted Drug Products (1). 

Assay— 

Mobile phase, Standard p repa radon, and Chroma tographic 
system— Proceed as directed in the Assay under Lincomycin 
Hydrochloride . 

Assay preparation —Transfer an accurately measured vol- 
ume of Injection, equivalent to about 600 mg of lincomycin, 
to a 50-mL volumetnc fiask, di lute with Mobile phase to vof 
u me, and mix. Transfer 2,0 mL of this solution to a 25-mL 
volumetric fiask, dilute with Mobile phase to vo]ume, and 
mix. 

Procedurę— Proceed as directed for Procedurę in the Assay 
under lincomydn Hydrochloride. Calculate the quantity, in 
mg, of lincomycin (CisH^fSbOsS) in each mL of the Injection 
taken by the formula: 

0.625(CP/VKru/r s ) 

in whtch V is the volume, in ml, of Injection taken, and the 
other terms are as defined therein. 


Lincomycin Orał Solution 

» Lincomycin Orał Solution contains an amount 
of lincomycin hydrochloride (CiaH^NżOćS ■ HCI * 
H 2 O) equivalent to not less than 90.0 percent 
and not morę than 120.0 percent of the labeled 
amount of lincomycin (CtgH^NzGóS), and one or 
morę suitable colors, flavors, preservatives, and 
sweeteners in water 

Packaging and storage— Preserve in tight containers. 

USP Reference standard* (11)— 

USP Lincomycin Hydrochloride RS 
Utiiformity of dosage units (905)— 

For orał solution packaged in single-unit containers: 
meets the requirements. 

Deliverab1e volume (698): meets the requirements. 
pH (791): between 3 and 5.5. 

Assay— 

Mobile phase, Standard preparation , and Chromatographic 
system—Proceed as directed in the Assay under Lincomydn 
Hydrochloride . 

Assay preparation— Transfer an accurately measured vol- 
ume of Ora! Solution, freshly mixed and free of air bubbles, 
equivalent to about 100 mg of lincomycin, to a suitable 
Container. Add 0.5 mL of sodium carbonate solution (3 in 
10), and swirf for 30 seconds, noting that a precipitate 
forms. Add 1.0 mL of 0.2 N sodium hydroxide, swiri for 
30 seconds, add 10.0 mL of chloroform, and shake by me- 
chanical means for 10 minutes, Centrifuge, and remove the 
upper aqueous layer by suction. Transfer 1.0 mL of the elear 
chloroform layer to a suitable Container, and evaporate 
under a stream of nitrogen to dryness. Add 10.0 mL of Mo¬ 
bile phase to the residue, and dissolve by swirling, sonicatmg 
if necessary. 

Procedurę —Proceed as directed in the Assay under Linco¬ 
mydn Hydrochloride , recordrng the chroma tog ram over a pe¬ 
riod seven times the retention time of lincomycin. Calculate 
the guantity, in mg, of fincomycin (CtsHj^NUOćS) in each 
mL of the Orał Solution taken by the formula: 

(CP/ WV)(r u /r$) 

in which V \s the volume, in mL, of OraJ Solution taken; and 
the other terms are as defined therein. 


Lincomycin Hydrochloride 


ps 


H ° HA' « 


MO * HjO 


CiftHwNiOfiS ■ HCI * H 2 0 461.01 

D- erythro -o.-D -gofacto- Oc topyra n o sid e, methyI 6,8-d i deoxy- 6 - 
[[(1 -methy l-4-propyL2-pyrrolfdinyl)carbonyl]ami no]-1 - 
thio-, monohydrochlorlde, monohydrate, (25Trara)-. 

Methy! ó,8-dideoxy-6-(1 -methyhfrans-4-propyl-L- 
2-pyrro]idinecarboxamldo)-1 -thio-D-erythro-a-D-gaiacto- 
octopyranoside monohydrochloride monohydrate 
[7179-49-9]. 

Anhydrous 443.01 [859-18*7]. 
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» Lincomycin Hydrochloride Has a potency equiv- 
alent to not less than 790 |ug of lincomycin 
(C 18 H 34 N 2 O 0 S) per mg. 

Packagirtg and storage —Preserve In tight containers. 

La bel i ng— Where it Is intended for use in prepanng inject- 
able dosage forms, the fabel States that it is sterile or most 
be subiected to further processing durtng the preparation of 
Injectable dosage forms. 

USP Reference standard* (11}— 

USP Endotoxin RS 

USP Lincomycin Hydrochionde RS 

Identification, Infrared Absorption (1 97 M). 

Spedfic rotation (781S}: between +135° and +150°. 

Test solution: 20 mg per mL, In wafer. 

Crystaliinity (695): meets the reguirements. 
pH {791): between 3.0 and 5.5, in a solution (1 in 10), 
Water Determmation, Method /(921): between 3.0% 
and 6.0%, 

Limit of lincomycin B— Use the chromatogram obtained 
from the Assay preparation In the Assay; the area of the 
lincomycin B peak is not greater than 5,0% of the sum of 
the areas of tne lincomycin B peak and the lincomycin peak. 
Other reouiremeffits —Where the fabel States that Linco- 
mydn Hydrochloride is sterile, it meets the requrrements for 
Stenlity and Bacteriaf endotoxins under Lincomycin Injecdon> 
Where the label States that Lincomycin Hydrochloriae must 
be subiected to further processing during the preparation of 
injectable dosage forms, it meets the reguirements for Bacte- 
rial endotoxins under Lincomycin injection . 

As say— 

Mobile phase —Add 1 3.5 mL of phosphoric acid to 
1000 mL of water, and adjust with ammonium hydroxide to 
a pH of 6.0. Prepare a filtered and degassed mixture of thls 
solution, acetonitrile, and methanoJ (780:150:150). Make 
adjustments if necessary (see System Suitability under Cfrro- 
matography (621)), 

Standard preparation —DIssofve an accurately werghed 
guantlty of USP Lincomycin Hydrochloride RS in Mobile 
phase to obtain a solution having a known concentratlon of 
about 1.2 mg per mL, using sonication if necessary to effect 
solution. 

Assay preparation—To about 1 2 mg of Uncomycin Hydro- 
chloride, accurately weighed, add 10.0 mL of Mobile phase\ 
Shake by mechanical means for 5 minutes, and sonicate If 
necessary to effect sotution. 

Chromatographic system (see Chromatografy (621))—The 
liguid chromatograph is eauipped with a 21 0-nm detector 
and a 4.6-mm x 25-cm column that contains 5-jim packing 
L7 and Is maintained at a temperaturę of 46*. The flow ratę 
is about 1 mL per minutę. Chromatograph the Standard 
preparation , and record the responses as directed for Proce¬ 
durę: the tailing factor for the main lincomycin peak is not 
morę than 1,3; the column efficieney determined from the 
main lincomycin peak is not fess than 4000 theoretical 
plates; and tne relatiye standard dev!ation for replicate mjet- 
tions is not morę than 2,0%. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the major peaks. The relative retention 
times are about 0.5 for lincomycin B and 1.0 for lincomycin. 
Calculate the quantlty, in pg, of lincomycin (CibH 3 ^N 2 06S) in 
each mg of the Lincomycin Hydrochloride taken by the 
formufa: 

10(CP/W)(ru/rs) 

in which C Is the concentration, in mg per mL, of USP 
Lincomycin Hydrochloride RS in the Standard preparation; P 


is the designated potency, in pg of lincomycin per mg, of 
USP Uncomycin Hydrochloride RS; W is the weight, in mg, 
of the portion of Uncomycin Hydrochloride taken to prepare 
the Assay preparation ; and fu and r$ are the lincomycin peak 
responses obtained from the Assay preparation and the Stan¬ 
dard preparation , respeetivdy. 


Lincomycin Hydrochloride Capsuies 

» Lincomycin Hydrochloride Capsuies contain an 
amount of CaHs.iNjOńS • HCI ■ H 2 0 equivalent to 
not less than 90.0 percent and not morę than 
120.0 percent of tne labeled amount of linco¬ 
mycin (CtsHj^NjOsS). 

Packaging and sto ragę —Preser/e in tight containers. 

USP Refer&nce standard* (11)— 

USP Lincomycin Hydrochloride RS 
Dissolution (711)— 

Medium: water; 500 mL. 

Apparatus J; 100 rpm. 

Time: 45 minutes. 

Procedurę —Frlter a portion of about 20 ml of the solution 
under test. Transfer about 5 mL of the eluant into a smali 
test tubę, and add 250 pL of 0.01 M sodium sulfate internal 
standard solution. Evaporate until dry using a vacuum cen- 
trifuge. Add 1 0.0 liL of water to the precipitate and place 
on a vortex mixer until afl solid materiał is dissolved. Trans¬ 
fer thls solution to a ca pi llary tubę, place it in a Raman 
spectrometer, and obtain the Raman spectrum using suita- 
ble instrumental conditions . Integrate the Raman intensity, 
applying baseline corrections, between 660 cm- 1 and 
720 cm- 1 , Divlde this result by the integrated intensity be¬ 
tween 966 cm-' and 994 cm 1 . Determine the amount of 
CiflH 3 4N20ńS dissolved in comparison with an aqueous Stan¬ 
dard solution having a known conoentration of USP Linco¬ 
mycin Hydrochloride RS. 

Toierances —Not less than 75% (Q) of the labeled amount 
of CieHi^N^OóS is dissolved in 45 minutes. 

Uniformify of dosage units (905): meet the require- 
ments. 

Water De terminal son, Method i (921): not morę than 
7.0%. 

Assay— 

Mobile phase, Standard preparation , and Chromatographic 
system —Proceed as directed in the Assay under Lincomycin 
Hydrochloride. 

Assay preparation —Remove, as completely as posslble, 
the contents of not less than 10 Capsuies, taking care to 
prevent capsule shell fragments from being combined with 
the capsule contents and to remove any snęli fragments 
from tne contents. Welgh and mix the combinecf contents, 
and transfer an accurately weighed portion of the powder, 
equivalent to about 50 mg of lincomycin, to a suitable Con¬ 
tainer, Add 50.0 mL of Mobile phase, and shake by mechani¬ 
cal means for 5 minutes. Use the solution thus obtained as 
the Assay preparation . 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Lincomycin Hydrochloride. Calculate the quantity, In 
mg, of lincomycin (CibH^NiOgS) jn the portion of Capsule 
contents taken by the formula: 

(CP/20)(r 0 /n) 

in which the terms are as defined therein. 
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Lincomycin HydrochioHde Soluble 
Pow der 


» Lincomycin Hydrochloride Soluble Powder eon- 
tains an amount of Lincomycin Hydrochloride 
equivalent to not less than 90.0 percent and not 
morę than 110.0 percent of the labeled amount 
of lincomycin (CisH^NiOgS). 

Packaging and storage—Presen/e in tight containers. 
Labelmg —Label it to indicate that it is for yeterinary use 
only, 

USP Reference standard* (11)— 

USP Lincomycin Hydrochloride RS 

Identification —The retention time of the major peak in 
the chromatogram of the Assav preparation corresponds to 
that in the chromatogram of tne Standard preparation , as 
obtained in the Assay. 

Minimum fili (755): meets the requlrements. 

Wat er Defermination, Method / (921): not morę than 
6.0%, 

Assay— 

Mobile phase and Chromatographic system—Proce ed as di- 
rected In the Assay under Lincomycin Hydrochloride. 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Lincomycin Hydrach loride RS in Mobile 
phase to obtain a solution having a known concentratlon of 
about ] ,2 mg per mL, 

Assay preparation— Remove as compfetely as possible the 
contents of not fewer than 5 containers. Weigh and mix the 
comblned contents, and transfer an accurately weighed por- 
tion of the Soluble Powder, equivalent to about 400 mg of 
lincomycin (GsH^NzOgS), to a 100-mL yolumetric fiask. Add 
about 80 mL of Mobile phase , and swirl to dissalve. Di lute 
with Mobiie phase to vo!ume, and mix. Transfer 25.0 mL of 
tbis solution to a second 100-mL yolumetric fiask, di lute 
with Mobile phase to votume, and mix. 

Procedurę —Proceed as directed in the Assay under Linco- 
mycin Hydrochloride. CalcuJate the quantrty, in mg, of linco¬ 
mycin (C^H lA N z 0 6 S) in the portion of Soluble Powder taken 
by the formula: 

0ACP(r u /rs) 

in which the terrns are as defined thereln. 


Liradane 


Cr 



Ó 


C 6 H fi CU 290.83 

Cyclohexane, 1,2,3,4,5,ó-hexachloro-, (1 a,2a,3/3,4oc,5a,ó/J)-. 
7-1,2,3,4,5,ó-Hexachlorocyclohexane [58-89-9]. 

» Lindane is the gamma isomer of hexachloro- 
cyclohexane. It eon tains not less than 99.0 per¬ 
cent and not morę than 101.0 percent of lindane 
frCfiHfiCU). 

Packaging and storage—Preserve in well-ciosed contain- 


USP Refereroce standard* (11)— 

USP Lindane RS 

E dent li 8 c ats o n, In frared Absorp tion ('19 7 K). 

Coingealing temperaturę (651): not less than 112.0°, 
Water Oetermination, Method / (921): not morę than 
0.5%. 

Chioride ion—Place about 100 mg in a test tubę with 
10 mL of water, shake, and fiJter. Add 1 mL of nitric acid 
and 3 mL of silver nltrate TS to the filtrate: no turbidity de- 
velops. 

Assay— 

Internal standard solution —Dissolye n-octadecane in 
methylene chioride to obtain a solution having a concentra- 
tron of about 0.5 mg per mL. 

Standard preparation— Dissolve an accurately weighed 
quantity of USP Lindane RS in Internal standard solution to 
obtain a solution having a known concentratlon of about 
2 mg per mL. 

System suita bili ty solution —P rep are Solutions of a-benzene 
hexachlorldes (BHC) at 1000 jig per mL of methanoi, /3-BHC 
at 1000 f-ig per mL of acetone, and 5-BHC at 1 000 pg per 
mL of methanoi. Transfer 100 pL each of cc-BHC, /3-BHC and 
<5-BHC Solutions to a 4-mL conltaf vial, and evaporate under 
a stream of nitrogen to dryness. Add to the vjal a 100-liL 
allguot of the Standard preparation. Insert the stopper, and 
shake vigorously to dissolve the residue. 

Assay preparation —Transfer about 10 mg of Lindane, ac¬ 
curately weighed, to a 5-ml yolumetric fiask DissoJve in 
and di fu te with Internal standard solution to vo!ume. 

Chromatographic system (see Chramatography (621))—The 
gas chromatograph is eguipped with a flame-lonization de- 
tector and a 0.32-mmx30“m fused-silica column coated 
with a 1 -pm phase C46. The chromatograph is pro- 
grammed as follows, The Initial column temperaturę is 
malntained at 120° for 1 minutę. Then, the temperaturę is 
mereased at a ratę of 20° per minutę to 1 50°, and tlien 
ramped at a ratę of 10° per minutę to 280° and maintained 
at that temperaturę for 4 minutes. The injection port and 
detector tempera tu res are maintained at 300°. The injection 
split tafio is 50:1. Chromatograph the Standard preparation 
and the System suitability solution, and record the peak re- 
sponses as directed for Procedurę; the relative retention 
times for n-octadecane and lindane are about 0.85 and 1.0, 
respectiyely. [notę —Typical retention times for a-BHC, fi- 
BHC, y-BHC, 5-BHC, and n-ocfadecane are 15.7, 17.8, 16.5, 
18,8, and 13.9 minutes, respectiyely.] The resolution, R, be- 
tween n-octadecane and o,-BHC is not less than 21, be- 
tween lindane (y-BHC) and ct-BHC is not less than 9, be- 
tween /TBHC and lindane is not less than 14, and between 
ł^BHC and /TBHC is not less than 8; the taillng factors for n- 
octadecane and lindane are less than 1.5 and 1.2, respec¬ 
tiyely; and the re!ative standard devlation of the ratios of 
peak area responses of lindane to n-octadecane for replicate 
injections of Standard preparation is not morę than 1.5%. 

Procedurę—Separately inject egual votumes (about 1 jjL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chroma tog rams, and meas- 
ure the responses for the major peaks. CaTculate the quat> 
tity, in mg, of y-GHsCU in the portion of Lindane taken by 
the formula: 

SQ«u//y 

in whtch C is the concentratlon, in mg per mL, of USP 
Lindane RS in the Standard preparation; and Ru and Ps are 
the ratios of the peak responses of lindane to n- octadecane, 
obtained from the Assay preparation and the Standard prepa- 
ration, respectiyely. 
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Lindane Creanra 


DEFINITJON 

Lindane Cream Es Lindane in a suitable cream base. It con- 
tains NLT 90.0% and NMT 110.0% of the labeled amount 
of lindane (Y-CeHeCU). 

IDENTIFICATION 
e A. 

Analysis: Wind a strip of 20-mesh copper gauze 1.5 cm 
widie and 5 cm long around the end of a copper wire. 
Heat the gauze in the nonfuminous flame of a Bunsen 
burner until it glows without colonng the flame green. 
Allow the gauze to cool, and repeat the heating and 
cooling step several tEmes untif a thorough coating of 
oxide is formed. Apply a smal! amount of Cream to the 
cooled gauze, ignite, and allow to burn freely in the air. 
Hołd the gauze in the outer edge of the burner flame 
at a height of 4 cm. 

Acceptance criteria: A bright green color is imparted 
to the flame. 

ASSAY 
* Procedurę 

Mobile phase; Mix 1 8 mL of anhydrous ethyl ether 
with 280 ml of chromatographic hexane. 

Internal standard solution: 1 mg/ml of n-docosane In 
methyJene chloride 

Standard stock solution: 2 mg/mL of USP LEndane RS 
in methyJene chloride 

Standard solution: Transfer 5.0 mL of Standard stock 
solution to a graduated centrjfuge tubę, add 5,0 ml of 
Interna! standard solution, and evaporate with the aid of 
gentle heat and a current of dry air to 3 mL. Avoid 
evaporating fo dryness. If the mixture is inadvertently 
evaporated to dryness, discard it, and begin another 
Standard solution. 

Solid support: 60- to 1 00-mesh magnesiurn silicate 
that has been heated previously at 300° for 2 b 
Sample stock solution: NominaJly 2 mg/mL of lindane 
from a guantEty of Cream, equEvalent to 1 0 mg of 
lindane, prepared as folJows. Place a pledget of cotton 
on a removable porous piąte at the base of a 25-mm x 
200-mm chromatographic tubę fitted with a polytef 
stopcock. Add 50 mL of Mobile phase and 10 g of Solid 
support, and stir the mlxture to expel air bubbfes. Add 
1.5 g of anhydrous sodium sulfate to the column, and 
elute until the surface of the liquid Es 4 cm above the 
Solid support, discarding the efuate. Transfer a portion of 
Cream to a 150-mL beaker, and add 10 g of Solid sup¬ 
port MEx with a spatula, adding chromatographic hex- 
ane as necessary to produce a homogeneous mixture, 
and continue stlrring untfl a free-flowing powder is pro- 
duced. Transfer this mJxture to the chromatographic 
column with the aid of three 5-m;L pordons of Mobile 
phase , and elute the column with 225 mL of the Mobile 
phase at a flow ratę of 2-3 mL/min, collecting the elu- 
ate in a 250-mL beaker. Remove the chromatographic 
column, add 5.0 mL of Interna! standard solution to the 
eluate, and evaporate with the aid of gentle heat and a 
current of dry air to 5 mL. 

Sample solution: Transfer the Sam ple stock solution to a 
graduated centrifuge tubę with the aid of 1 ml of 
methylene chloride, and evaporate with the aid of gen- 
tie heat and a current of dry air to 3 mL. Avoid evapo- 
rating to dryness. If the mixture is inadvertently evapo- 
ratecf to dryness, discard it, and begin another Sample 
solution. 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: CC 

Detector: Flame lonization 

Column: 1,8-m x 2-mm glass; packed with 3% [iquid 
phase C3 on support SI A 


Temperatures 
Column: 195 d 
Injection port: 250° 

Detector: 250° 

Flow ratę: 40 mL/mln 
injection volume: 1 pL 
Carrler gas: Dry nitrogen 
System suitability 

Sample: Standard solution (6-10 replicate injections) 

Suitability reąurrements 

Resolution: NLT 5 between lindane and n-docosane 

Tailing factor: NMT 2.0 

Reiative standard deviation: NMT 3.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
lindane (y-CńHiCIć) in the portion of Cream taken: 

Result = ( Ru / Rs ) x ( QfCy ) x 100 

Ru - peak response ratio of lindane to n- do cos ane 
in the Sample solution 

R $ - peak response ratio of Jindane to n-docosane 
in the Standard solution 

Cs ~ concentration of USF Lindane RS in the 
Standard stock solution (mg/mL) 

Cu - nominał concentration of lindane in the 
Sample stock solution (mg/mL) 

Acceptance criteria: 90.0%-l 1 0.0% 

5PECIFIC TESTS 

* PM (791) 

Sample solution: l-in-5 dilution 
Acceptance criteria: 8.0-9.0 

ADDITIONAL REQUIREEVIENTS 

* Packaging and Storage: Preserve in tight containers* 

« USP Reference Standards (11) 

USP Lindane RS 


Lindane Lofion 


» Lindane Lotion is Lindane in a suitable aqueous 
vehicle. It contains not less than 90.0 percent 
and not morę than 110.0 percent of the labeled 
amount of lindane (y-CeHeCle). 

Packaging and storage —Preserve in tight containers. 

USP Reference standards (11)— 

USP Lindane RS 

Identification —It responds to the Identification test under 
Lindane Cream. 

pH (791): between 6.5 and 8.5. 

Assay —Proceed as directed in the Assay under Lindane 
Cream f substituting "Lotion'' for "Cream" throughout. 


Lindanie Sfoamipoo 

DEFINITION 

Lindane Shampoo is Lindane in a suitable vehide. It com 
talns NLT 90.0% and NMT 110.0% of the labeled amount 
of lindane (y-C^HeCI*). 

BDENTIFICATiON 
o A. 

Analysis: Wind a 1.5-cm x 5-cm strip of 20-mesh cop¬ 
per gauze around the end of a copper wire. Heat the 
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gauze fn the nonluminous flame of a Bunsen burner 
until it glows, without coloring the flame green. Al Iow 
the gauze to cool, and repeat the heating and cooling 
step several times until a thorough coating of oxide is 
formed. Apply a smafl amount or Shampoo to the 
cooJed gauze, ignite, and aflow to burn freefy in the atr. 
Hołd the gauze in the outer edge of the burner flame 
at a height of 4 cm, 

Acceptance criteria: A bright green tolor is imparted 
to tne flame. 

A5SAY 

o PROCEDURĘ 

Mobile phase: Anhydrous ethyl ether and chromato- 
graphit solvent hexane (18:280) 

Internal standard solution: 1 mg/mL of n-docosane in 
methylene chloride 

Standard stock solution: 2 mg/mL of USP Lindane RS 
In methylene chloride 

Standard solution: Transfer 5.0 mL of Standard stock 
solution to a graduated centrifuge tubę, add 5,0 ml of 
Interna i standard solution, and evaporate with the a id of 
gentle heat and a current of dry air to 3 mL. Avoid 
evaporatinq to dryness, if the mixture is inadvertently 
evaporated to dryness, discard it, and begin another 
Standard solution. 

Solid support: Use 60- to 100-mesh magnesium sificate 
that has been previousfy heated at 300° for 2 h. 

Sample stock solution: Nomlnalfy 2 mg/mL of lindane 
from a guantity of Shampoo, equfvalent to 10 mg of 
lindane, prepared as follows. Place a pledget of cotton 
on a removable porous piąte at the base of a 25-mm x 
200-mm chromatograpnic column that is fitted with a 
polytef stopcock. Add 50 mL of Mobile phase and 10 g 
of Solid support , and stir the mixture to expel air bub- 
bies. Add 1.5 g of anhydrous sodium sulfate to the col- 
umn, and elute until tne surface of the figuid Is 4 cm 
above Solid support, discard! ng the eluate, Transfer a 
weighed portion of Shampoo, torresponding to 10 mg 
of lindane, to a 150-mL beaker, and add 10 g of SolicC 
support Mix with a spatula, adding chromatographic 
sofvent hexane as necessary to produce a homogeneous 
mixture, and contmue stirring until a free-fiowing pow- 
der is produced, Transfer this mixture to the chromato¬ 
graphic column with the ald of three 5-rnL portions of 
Mobile phase, Elute the column with 225 mL of Mobile 
phase at a ffow ratę of 2-3 mL/mfn, collecting the elu- 
ate In a 250-mL beaker. Remove the chromatographic 
column, add 5.0 mL of Internal standard solution to the 
eluate, and evaporate with the ald of gentle heat and a 
current of dry air to 5 mL. 

Sample solution: Transfer the Sample stock solution to a 
graduated centrifuge tubę with the ald of 1 mL of 
methylene chloride, and evaporate with the ald of gen¬ 
tle heat and a current of dry air to 3 mL, Avoid evapo- 
rating to d ry ness, If the mixture is inadvertently evapo- 
ratea to dryness, discard it, and begin another Sample 
solution ; 

Chromatographic system 

(See Chroma tog ropny (621), System Suitabifity.) 

Modę: GC 

Detector: Flame ionization 

Column: 1.8-m x 2-mm glass; packed with 3% liquid 
phase G3 on support SI A 


Temperatures 
Injector: 250 c 
Detector: 250° 

Column: 195° 

Carrier gas: Dry nitrogen 
Flow ratę: 40 mL/mln 
Injection volume: 1 jiL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 

Resolution: NLT 5 between lindane and n-docosane 
Taiiing facfor: NMT 2,0 

Relative standard deviation: NMT 3.0% for 6—10 
repficate fnjections 

Analysts 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
lindane (y-C 6 H 6 CU) in the portion of Shampoo taken: 

Result = (fiu/Rs) x (G/Cu) x 100 

Ru = peak response ratio of lindane to n-docosane 
from the Sample solution 

Rs, = peak response ratio of Jindane to n-docosane 
from tne Standard solution 
Ci - concentratlon of USP Lindane RS in the 
Standard stock solution (mg/mL) 

Cu = nominał concentration of lindane in the 
Sample stock solution (mg/mL) 

Acceptance criteria: 9Q,G%-11 0.0% 

SFECtFiC TESTS 

e pH (791): 6.2-7.0 

ADDDTflONAL REQUIREMENTS 

® Fackaging and Storage: Preserve in tight containers. 
o USP Reference Standard* (11) 

USP Lindane RS 


LiothyronSne Sodium 


o 



C|sHn liNNaG* 672.96 

t-Tyrosine, 0-(4-hydroxy-3-iodophenyl)-3,5-diiodo-, 
monosodium salt 

Monosodium L-3^[4-(4-hydroxy-34odophenoxy)-3,5" 
diiodophenyljalamne [55-06-1]. 

» Liothyronine Sodium is the sodium salt of 
L-3,3',.5-trnodothyronine. |t contains not less than 
95.0 percent and not morę than 101.0 percent of 
CiiHnhNNaCh, calculated on the dried basis. 

Packaging and storage —Preserve in tight containers. 

USP Reference sf andards (11)— 

USP Levothyroxine RS 
USP Liothyronine RS 

IdenfificafBOffi— 

A: The UV absorption spectrum of a 1 In 10,000 solution 
in dilute hydrochloric add (1 In 50) In 80 percent alcohoi 
exhibits maxima at the same wavelengths as that of a slmi- 
lar solution of USP Liothyronine RS, concomitantiy meas- 
ured; and the respective absorptfvIties, both calculated on 
the dried basis in terms of the acid, at the wavelenqth of 
maximum absorbance at about 297 nm, do not differ by 
morę than 5,0%. 
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B: Heat about 50 mg with a few drops of su [furie add in 
a porcelain crucible: vio(et vapors of iodine are evolved. 

C: The residue from the ignition of it meets the reguire- 
ments of the tests for Sodium (191)* 

D: The retention dme of the major peak in the chromat- 
ogram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation, as obtained in 
the Assoy. 

Specifk rotation (7815): between +18° and +22 q . 

Test solution: 20 mg per mL, in a mixture of alcohol 
and 1*2 N hydrochlortc acid (4:1), 

Loss on dryisig (731)—Dry it at 105° for 2 hours: it loses 
not morę than 4*0% of its weighL 
Limit of Ievothyroxiffie sodium— 

Mobile phase and Chromatogmphic system —Proceed as di- 
rected in the Assoy. 

Standard solution —Proceed as direefed for Standard prep- 
aradon in the Assoy, 

Test solution —Proceed as directed for Assay preparation in 
the Assoy. 

Procedurę—5e parately inject equal volumes (about 
100 pL) of the Standard solution and the Test solution into 
the chroma tog rap h, record the chrom atograms, and meas- 
ure the levothyroxine peak responses. Calculate the percent- 
age of levothyroxine sodium (CisH^NNaCb) in the portion 
of Liothyronine Sodium taken by the formula: 

1 00(798.85/77ć.87)(C s / Cr) (fu / r s ) 

in which 798,85 and 776,87 are the molecular weights of 
levothyroxine sodium and levothyroxlne, respeetwely; C 5 is 
the concentration, in pg per mL, of USP Levothyroxine RS in 
the Standard solution; O is the concentration, in pg per mL, 
of Liothyronine Sodium in the Assay preparation; and fu and 
r$ are the [evothyroxine peak responses obtained from the 
Test solution anef the Standard solution, respeetively: not 
morę than 5.0% of levothyroxine sodium is found, 

Chloride content—Weigh accurately 100 mg, previously 
dried, and transfer to a pfatinum dish. Ignite over a Iow 
flame, protecting the dish from air currents d u ring the igni¬ 
tion* When carbonization rs complete, cool the dish, add 
2 drops of water, and break up the charred mass thoroughly 
with a stlrring rod. Add 10 mL of water and 5 mL of ammo- 
ntum hydroxide, and mix. Transfer the slurry to a glass-stop- 
pered, 50-mL fiask, and wash the piatinum dish and the 
stirrina rod with water, adding the washings to the fiask, 
until the volume of the solution is about 25 mL* Add 10 mL 
of silver nitrate solution (1 in 20), shake thoroughly, and 
filier through a retentive paper into a 50-mL color-compari- 
son tubę. Wash the fiask and the filter paper with 10 mL of 
water, and add the washings to the tubę* Acidify the con> 
bined filtrate and washings to litmus with nitric acid, and 
diiute with water to 50 mL* Prepare a contro! by mrxing 
5 mL of ammonium hydroxide, 20 mL of water, and 10 mL 
of sifver nitrate solution (1 in 20), filtering the mixture 
through a retentive paper into a 50-mL color-comparison 
tubę, then washing the filter paper with 10 mL of water into 
the tubę, aeidifying the contents of the tubę to litmus with 
nitric add, diluting with water to 50 mL, and adding so¬ 
dium chloride solution (1 [n 1000) In 0.1-mL inerements 
until the turbidlty of the contro! matches that of the test 
solution. Not morę than 2.0 mL of sodium chloride is re- 
quired (1 *2%). 

Sodium content —Weigh accurately about TOG mg, prevl- 
ously dried, and transfer to a piatinum dish. Add 8 to 
10 drops of sulfuric add, and ignite to constant weight, tak- 
ing care to avoid spattering. Each mg of residue is equiva- 
lent to 0.324 mg of Na. Correct the result for the amount of 
sodium equiva!ent to the NaCI found In the test for Chloride 
content: not less than 2.9% and not morę than 4.0% is 
found. 


Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
water and acetonitrile (60:40) that contains 0,5 mL of phos- 
phoric acid in each 1000 mL, Make adjustments if necessary 
(see 5yste/r? Suitabilityu nder Chromatography (621)), 

0,01 M Methanolic sodium hydroxide —Dissoke 400 mg of 
sodium hydroxide In 500 mL of water. Cool, add 500 mL of 
methanol, and mlx. 

Liothyronine stock solution —Dlssolve an accurately 
weighed guantity of USP Liothyronine R5 in 0.01 M Metha- 
nolic sodium hydroxide to obtain a solution having a known 
concentration of about 0*4 mg of liothyronine per mL. 

Levothyroxine stock solution —Dissolve an accurately 
weighed guantity of USP Levothyroxine RS in 0.01 M Meth¬ 
anolic sodium hydroxide to obtain a solution having a known 
concentration of about 0.4 mg of tevothyroxine per mL. 
Make a 1:100 dilution of this solution using Mobile phase. 

Standard preparation —Transfer appropriate volumes of 
Liothyronine stock solution and Levothyroxine stock solution to 
a suitable Container, and dii ute quantitatively and stepwise, 
if necessary, with Mobile phase to obtain a solution having 
known concentrations of about 10 pg of liothyronine per 
mL and 0,5 pg of levothyroxine per mL, 

Assay preparation —Prepare a solution of Liothyronine So¬ 
dium in Mobile phase having a known concentration of 
about TO pg per mL* [NOTĘ —A smali amount of 0,01 M 
Methanolic sodium hydroxide can be used to facilltate the 
dissolution of the sample*] 

Chromatogmphic system (see Chromatography (621 ))—The 
liquid chromatograph is eauipped with a 225-nm detector 
and a 4,6-mm x 25-cm column that contains pacldng L10. 
The flow ratę is about 1 *5 mL per minutę* Chromatograph 
the Standard preparation, and record the peak responses as 
directed for Procedurę: the resolution, R, between !evothy- 
roxine and liothyronine is not less than 5,0; and the relative 
standard deviatlon for replicate injections is not morę than 
2.0% for liothyronine. 

Procedurę —Separately inject egual volumes (about 
100 pL) of the Standard preparation and the Assoy prepara¬ 
tion into the chromatograph, record the chromatograms, 
and measure the responses for the major peaks. Calculate 
the percentage of CuHnbNNaC^ in the portion of 
Liotnyronine Sodium taken by the formula: 

100(672.96/650.97)(Q/ C T )(r u / r s ) 

in which 672.96 and 650.97 are the molecular weights of 
liothyronine sodium and liothyronine, respectwely; Cs is the 
concentration, in pg per mL, of USP Liothyronine RS in the 
Standard preparation; Cr is the concentration, in pg per mL, 
of Liothyronine Sodium rn the Assoy preparation; and ru and 
fs are the liothyronine peak responses obtained from the 
Assay preparation and the Standard preparation, respectwely. 


Liothyronine Sodium Tablets 

» Liothyronine Sodium Tablets contain an 
amount of CisHnljNNaO^ equivalent to not less 
than 90.0 percent and not morę than 11 0.0 per- 
cent of the iabeled amount of liothyronine 
(C 15 Hl 2 l 3 N0 4 ). 

Packagiing and storage— Preserve in tfght containers. 

USP Reference standards (11)— 

USP Levothyroxine RS 
USP Liothyronine RS 

Identification— The retention time of the major peak In 
the chromatogram of the Assay preparation corresponds to 
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the liothyronine peak in the chromatogram of the Standard 
preparation, as obtained rn the Assay . 

DissoJutaon {711)—£not£—A li containers that are in con- 
Lact with Solutions eon ta i n Ing liothyronine sod tum are to be 
madę of gfass.] 

Medium: pH 10,0 ± 0,05 alkaline borate buffer (see 
Buffer Solutions in the section Reagents, Indicators, and Solu¬ 
tions ); 250 mL 

Apparatus 3: 30 dtps per minutę, using 20-mesh screen 

on the top and 40-mesn screen on the bottom of the gEass 
reciprocating cylinder, 

Time: 45 minutes, 

Determine the amount of liothyronine sodium 
(C^HubNO*) dissofved by empJoying the followtng method. 

Ammoniated solution —Add 0.05 mL of ammonium hy- 
droxide to 200 mL of water. 

Mobile phase —Prepare a filtered and degassed mixture cf 
water and acetonitrile (55:45) that contains 1 mL of phos- 
phoric acld in each 1000 mL of solution. Make adjustments 
rf necessary (see System Suitability under Chromatography 

Standard solution —Dissofve an accurately weighed quan- 
tity of USP Liothyronine RS fn Ammoniated solution, and di- 
lute quantrtativefy, and stepwise if necessary, with Ammoni - 
ated solution to obtain a solution hav*ng a Known 
concentration of about IGpg of USP Liothyronine RS per 
mL. Dilute a portion of this solution quantitatively, and step¬ 
wise if necessary, with water to obtain a solution having a 
known concentration of about 0,5 pg of USP Liothyronine 
RS per mL. 

Test solution —Transfer 20 mL of the solution under test to 
a centrifuge tubę, and eentrifuge until a elear supernatant is 
obtained. 

Resofution solution —Prepare a solution of USP 
Liothyronine RS and USP Levothyroxine RS in Ammoniated 
solution having known concentrations of about 10 pg of 
each USP Reference Standard per mL. Dilute with water to 
obtain a concentration of about 0.5 j.ig of each USP Refer¬ 
ence Standard per mL, 

C hromatographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 225-nm detector 
and a 4,6-mm x 25-cm column that contains packing LI 0. 
The flow ratę ts about 2 mL per minutę. Chromatograph the 
Resofution solution, and record the peak responses as di- 
rected for Procedurę: the resofution, R, between liothyronine 
and levothyroxine is not less than 3.0, Chromatograph the 
Standard solution , and record the peak responses as di rected 
for Procedurę: the relative standard deviation for replicate 
injections is not morę than 4.0%. 

Procedurę—Sępa rately inject equal volumes (about 
200 pL) of the Standard solution and the Test solution into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the amount 
of C 1 SH 12 I 3 NO 4 dissolvecL 

Toferances —Not less than 70% (Q) of the fabeied amount 
of C 15 Hi 2 hNO_i rs dissolved in 45 minutes. 

Uniformity of dosage umts (905): meet the requlre- 
ments. 

Assay— 

Mobile phase , Standard preparation , and C hromatographic 
system —Proceed as di rected in the Assay under Liothyronine 
Sodium. 

Assoy preparation —WeigH and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equiva!ent to about 100 pg of liothyronine so¬ 
dium, to a centrifuge Lube, add 2 glass beads, pipet 10 mL 
of Mobile phase into the tubę, and mix using a vortex mixer 
for 3 minutes. Centrifuge to obtain a elear supernatant, fil- 
tering if necessary. 

Procedurę—Proceed as direeted in the Assoy under 
Liothyronine Sodium . Calculate the guantity, in pg, of 


liothyronine (C 15 H 12 I 3 NO, s ) in the portion of Tablets taken 
by the formula: 

10 C{fu/h) 

in which C is the concentration, in pg per mL, of USP 
Liothyronine RS in the Standard preparation; and ru and r* 
are the fiothyronine peak responses obtained from the Assay 
preparation and the Standard preparation , respectively. 


Li ot ok Tablets 


» Liotnx Tablets contain not less than 90,0 per- 
cent and not morę than 110.0 percent of the la- 
beled amounts of Levothyroxine Sodium 
(Ci 5 Hiol 4 NNa 04 ) and Liothyronine Sodium 
(CisHnlsNNaOzi) in a ratio by weight of 4 to 1, 
respectjvely* 

Fackaging and sto ragę—Preserve in tight containers. 
USP Reference standards (11 )■— 

USP Levothyroxine RS 
USP Liothyronine RS 

Identification —The retention trme of the two major peaks 
En the chromatogram of the Assay preparation corresponds 
to the levothyroxine and [iothyronine peaks in the chromat¬ 
ogram of the Standard preparation , as obtained in the Assay. 
Disintegralion (701): 30 minutes. 

Umtformity of dosage units (905): meet the require- 
ments. 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
water and acetonitrile (65:35) that contains 2 mL of tnfluor- 
oacetic add in each 1000 mL of sofution. Make adjustments 
if necessary (see System Suitability under Chromatoaraphy 
(621)). 

0.01 M Methanolic sodium hydroxide —Dissolve 400 mg of 
sodium hydroxide in 500 mL of water. Cool, add 500 mL of 
methanol, and mix. 

Levothyroxine stock solution —Dissolve an accurateEy 
weighed guantity of USP Levothyroxine RS in 0.01 M Meth¬ 
anolic sodium hydroxide to obtain a solution having a known 
concentration of about 0,4 mg of Eevothyroxine per mL, 

Liothyronine stock solution —Disso!ve an accurately 
weighed quantity of USP Liothyronine RS in 0.01 M Metha¬ 
nolic sodium hydroxide to obtain a solution having a known 
concentration of about 0.4 mg of liothyronine per ml. Make 
a 1:10 dilution of this solution using Mobile phase . 

Standard preparation —Transfer appropriate volumes of Le- 
vothyroxine stock solution and Liothyronine stock solution to a 
suitable Container, and dilute quantitativdy and stepwise, if 
necessary, with Mobile phase to obtain a solution having 
known concentrations of about 1 0 pg of levothyroxine per 
mL and 2,5 jig of fiothyronine per mL. 

Assay preparation —Transfer 20 Tablets to a 200-mL votu- 
metric fiask, add 180 mL of Mobile phase , and sonicate for 
15 minutes, occaslonally swirling the fiask to acceierate the 
dlsintegration of the Tablets. Cool to room temperaturę, 
and diiute with Mobile phase to vo!ume. Transfer a portion 
of the soiution to a centrifuge tubę, and centrifuge for 
10 minutes at 5000 rpm. Quantitatively dilute a portion of 
the elear supernatant with Mobile phase to obtain concen¬ 
trations of about lO.OjLig of !evothyroxlne sodium per mL 
and 2,5 pg of liothyronine sodium per mL. 

Chromatographic system —Proceed as direeted in the As¬ 
say under Levothyroxine Sodium . 
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Procedurę —Proceed as directed for Procedurę in the Assay 
under ievothyroxine Sodium. Ca ku Ja te the quantlty, in pg, of 
fevothyroxine sodium (CisH^NNaOii) in the portion of Tab- 
lets taken by the formula: 

(798.86/776.87)0 0Q(r v / r s ) 

in which 798.86 and 776.87 are the moiecular weights of 
ievothyroxine sodium and [evothyroxjne, respective]y; C is 
the concentration, in pg per ml, of USP Levotbyroxine RS in 
the Standard preparation; and fu and rs are the levothyroxine 
peak responses obtalned from the Assay preparation and the 
Standard preparation, respective3y. 

CaJculate the quantity, in pg of liothyronine sodium 
(CisHnUNNaCtO in the portion of Tablets taken by the 
formula: 

(672.96/650.98)0 QQ(ru / 6s) 

in which 672.96 and 650.98 are the moiecular weights of 
liothyronine sodium and liothyronine, respectively; C i$ the 
concentration, in pg per mL ; of USP Liothyronine RS in the 
Standard preparation; and r u and r$ are the liothyronine peak 
responses obtained from the Assay preparation and the Stan¬ 
dard preparation r, respectively. 


Li pad BrasectaibSe Emulsion 

» Lipid Injectable Emulsion used in total paren- 
teral nutrition is a sterile 10 (0.10 g per mL), 20 
(0.20 g per mL), or 30 (0.30 g per mL) percent 
w/v emulsion in an aqueous venicle. The aque- 
ous phase contains 0.6 percent to 1.8 percent 
w/v parenterai Egg Phospholipids in Water for In- 
jection and contains, if necessary, an osmotic 
agent, such as giycerin in amounts of 1.7 percent 
to 2,5 percent w/v, or a suitable stabiiizer, such 
as a fatty acid salt. The most frequently used oil 
present is Soybean Oii, which provides an ample 
supply of the essential fatty acids: linoleic acid 
and iinolenic acid. Other oils, such as Safflower 
Oil, Medium-Chain Triglycerides, Olive Oil, Fish 
Oil, or other suitable oiis, can be mixed with 
Soybean Oil. Hence, Soybean Oil can be the only 
oii or be part of a mixture of these other oils. It 
contains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of the 
total oil(s). It contains no antimicrobia! agents. 
The finał products are terminally sterilized. 

Packaging and słorage — Preserve in an appropriate Con¬ 
tainer (see Packaging and Storage Reguirements (659), Injec- 
tion Packaging ), Use elastomerfc dosures that are compatible 
with both the oil and water phases of the Emulsion. Storę at 
a temperaturo not below 4° (protect from freezing) or 
above 30° (protect from excessive heat). 

LabeJing— The label states the identity and the quantitles 
of the spedfic oils in the Emulsion. The label states the total 
osmolą r concentration (or osmolą r i ty) in mOsm per L. The 
labeling provides the following information: do not use if 
there is evidence of excessive creaming or aggregation, if 
excessive free oil droplets are visible, or if there are other 
indications of compromised integrity, such as microbiaJ 
growth, present In the product 

USP Reference standaurds (11)— 

USP Endotoxin RS 


Fatty acid composltlon—Transfer a yolume of the Emul¬ 
sion, equivalent to about 200 mg of lipids, fo a stoppered 
extraction vesse!, add 10 mL of ether, and mix. Add 5 g of 
anhydmus sodium sulfafe, mix, and aliow the mixture to 
stand unti! separation of the layers is complete. Wet the 
packing of a chromatographic silica cartridge with a few mL 
of ether, transfer about 5 mL of the ether layer from the 
extraction vessel to the column reservoir, and elute at a ratę 
of between 5 and 10 drops per minutę into a suitable ves- 
sel. Evaporate the ether from the eiuant, and dissoive the 
residue in 5.0 mL of toluene, Transfer 1.0 mL of the toluene 
solution to a reaction vial, and add 0,4 mL of (m-trifluoro- 
methylpheny!) tnmethyłarnmoniurn hydroxide in methanol. 
Cover, mix, and aliow to stand for 30 minutes. Inject about 
1 pL of this solution into a gas chromatograph eguipped 
with a 0.53-mm x 50-m wide-bore, fused-silica capillary coh 
umn coated with a 2,0-gm thickness of liguid phase Cl 6 
and maintained at a temperaturę of 200°. The column is 
connected Lo a fiamedonization detector. Helium is used as 
the earrier gas at a ffow ratę of about 10 mL per minutę. 
Measure the main peak areas of the methyl esters of the 
fatty acids. The relative peak areas expressed as a percent- 
age of the main peaks are in the known ranges for the oil 
(e,g., Soybean Oil, USP; Safflower Oil, USP) as specified on 
the labef. For oit mixtures, analysis of each oil snould be 
performed to identify known peaks prior to emulsification as 
specified on the label, 

Bacferial Endotoxms Test (85)—It contains not morę 
than 0.5 USP Endotoxin Unit per mL. 
pH (791): between 6.0 and 9.0. 

Globule size limits—The Injectable Emulsion meets the re¬ 
guirements of the limits. specified in both Method I and 
Method I! as directed under Globule Size Distribution in Lipid 
injectable Emulsions (729), 

Limit of oii droptet mean diameters (See Method /—Ught 
Scattering Method under Giobule Size Distribution in Lipid in¬ 
jectable Emulsions (729))—Using the method of light scatter¬ 
ing, determine the mean drop fet diameter (MDD): the sam- 
ple meets the reguirements. the intensity-weighted mean 
droplet diameter (MDD) for the Injectable Emulsion must be 
<500 nm, or 0.5 pm, irrespective of the concentration of 
the dispersed lipid phase. 

Limit of large globule volume-diameter (See Method U — 
Ught Obscuration or Extinction Method under Globule Size 
Distribution in Lipid Injectable Emulsions (729)) —Using the 
method of light obscuration, determine the size distribution 
of globules in the large-diameter taił of the dispersion (de- 
tection threshofd >2.0 jam). Calculate the volume-weighted 
mass of lipid in the form of globules with diameters in ex- 
cess of 5,0 pm per 100 mL of the Injectable Emulsion, The 
yolume-weiahted, large-diameter fat globule limits of the 
dispersed phase, expressed as the percentage of fat residing 
in globules larger than 5 pm (PFAT5) for a given Injectable 
Emulsion, is not to exceed 0.05%, 

Ornat of free fatty acid— 

Solvent —Prepare a mixture of heptane, isopropanol, and 
water (400:400:200) In a separatory funnel. Aliow the 
phases to separate, and discard the lower phase. Fifter the 
upper phase (heptane solution) through 40 g of anhydrous 
sodium sulfate. Storę In a tightly capped glass Container, 
and use within 1 week. 

Chromatographic column —Prepare a slurry of heptane and 
chromatographic silica gel having an average porę size of 6 
nm, and activate at a temperaturę of 110° for not less than 
1 hour prior to use. Transfer the slurry to a 2,3-cm chromat¬ 
ographic tubę (see Column Chromatography under Chroma- 
togmphy (621)), and pack to a bed height of between 5 cm 
and 6 cm. Wash the column with about 40 mL of heptane, 
and drain the heptane through the column to a level of 
about 0.5 cm above the silica gel bed. 

Procedurę —Transfer 20.0 mL of the Injectable Emulsion to 
a fiask, freeze, and lyophilize. Dissolve the residue in 30 ml 
of Solvent, and transfer the solution to the column. Rinse 
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the fiask with three 30-mL portions of Solvent f and transfer 
the washings to the column, allowing each rinsing to drain 
to the top of the column bed before appiying the next 
rinse. Collect a tofal of 120 mL of effluent. Add 10 drops of 
phenolphthaleln TS to the effluent, bubble nitrogen through 
the solution, and titrate with 0,02 N alcoholic potassium 
hydroxide VS until the solution remains pale pink after mix- 
ing for 10 seconds. Titrate a blank using 120 mL of Solvent. 
Calculate the guantity, in mEq, of free fatty adds per g of 
oil in the Injectable Emulsion using the formuj a: 

(Yu~ Vb)N / 20C 



In which V u h the volume, In mL, of 0.02 N aJcoholic potas¬ 
sium hydroxide consumed by the eluant; V& ts the volume, 
in ml, of 0.02 N alcoholic potassium hydroxide consumed 
by the blank; N is the normality of the 0.02 N alcoholic 
potassium hydroxide; and C is the labeled concentration, in 
g per mL, of the total oil(s) in the Injectable Emulsion: not 
morę than 0.07 mEq of free fatty acids per g of oil is found. 
Other ret|uireiTi<&rits—It meets the reguirements under in- 
jections and Implańted Drug Products (1). 

Assay— 

Mobile phase —Prepare a fiftered and degassed mixture of 
isopropanol, ethyf acetate, and glacial acetic add 
(1 79:20:1). 

Standard preporadon —Dissoke an accurately weighed 
portion of Soybean Oil (or other refevant oils used in the 
Emulsion) in Mobile phase to obtain a solution having a 
known concentration of about 8 mg per mL. 

Assay preparatbn —Transfer an accurately measured por¬ 
tion of Emulsion, equivalent to about 800 mg of oil, to a 
100-mL volumetric fiask with the aid of additional portions 
of Mobile phase. Di lute with Mobile phase to volume, and 
mix to obtain a solution contalning about 8 mg of oil per 
mL. 

Chromatographic system (see Chromatography (62 1))—The 
Jiquid chromatograph is eguipped with a refractiye index 
detector and a 4.1 -mm x 25-cm column that contains pack- 
ing L21. The flow ratę is about 1 mL per minutę, adjusted 
so that the peak due to oil elutes at about 6.5 minutes. 
Chromatograph the Standard preparatbn, and record the 
peak responses as directed for Procedurę: the ca pa city factor, 

is not less than 1 . 0 ; the tailing factor for the oi! peak is 
not morę than 2.5; and the relative standard deviatlon for 
replicate injections is not morę than 2 . 0 %. 

Procedurę— Separately inject equal volumes (about 50 pL) 
of the Standard preparatbn and the Assay preparatian intó 
the chromatograph, record the ehromatograms, and meas- 
ure the peak responses, Calculate the guantity, In mg, of oiJ 
in the portion of Emulsion taken by the formula: 


100 C(rufrs) 


in which C is the concentration, in mg per mL, of Soybean 
OiJ or other re!evant oils used in the Emulsion in the Stan¬ 
dard preparatbn; and r u and r 5 are the peak responses ob¬ 
tain ed from the Assay preparation and the Standard prepara 
f/on, respeetively> 


OsinopriE 



* SHjO 


Ca,HijNsOa-2HiO 441.52 

L-Proline, 1“[/V 2 “(1-carboxy-3-pheny[propyl)-L-Jysyl]-, di hy¬ 
dra te, (5)-; 

1 -[N 2 ~[(S )~1 -Carboxy-3-phenylpropyl]-L-lysylj-L-pro]ine dlhy- 
drate [83915-83-7]. 

DEFINITION 

Lisrnoprfl contains NLT 98.0% and NMT 102.0% of lisinopril 
{C 21 H 31 N 3 O 5 ), calculated on the anhydrous basis. 

IDENTIFICATION 
o A. Dnfrared Absorption (197M) 

o B. The retention time of the major peak of the Sample 
solution corresponds to that of tnę Standard solution , as 
obtained in the Assay. 

ASSAY 
« Procedurę 

Solution A: 2.76 g/L of monobasic sodium phosphate 
in water prepared as follows. Dissolve 2,76 g of mono¬ 
basic sodium phosphate in about 900 mL of water in a 
1000-mL voiumetnc fiask, Adjust with 1 N sodium hy- 
droxide to a pH of 5.0 and drlute with water to volume. 
Mobile phase: Acetonitrile and Solution A (4:96) 
Standard solution: 0.3 mg/mL of USP Lisinopril RS in 
water 

Sample solution: 0,3 mg/mL of Lisinopril in water 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4,6-mm x 25-cm; 5-^im packing L7 

Column temperaturę: 50° 

Flow ratę: 1 mL/min 
Injection volume: 20 j_lL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 1.7 
Relatiye standard deviation: NMT 0.73% 

Analysis 

Sam p ies: Standard solution and Sample solution 
Calculate the percentage of lisinopril (CzihhiNsOs) in 
the portion of Lisinopril taken: 

Result - (ruin) x (G/Cu) x 100 

tu “ peak response of lisinopril from the Sample 
solution 

Cs = peak response of lisinopril from the Standard 
solution 

Q = concentration of USP Lisinopril RS in the 
Standard solution (mg/mL) 

Cy - concentration of Lisinopril in the Sample 
solution (mg/mL) 

Acceptance criteria: 98,G%M02.Q% on the anhydrous 
basis 
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SMPURiTIES 

• Residue ON Ignition (281): NMT 0.1% 

Detete the following: 

•* Heaw Metals, Method I! (231): 0.001%# (Offldat 3 -lan-201 B) 

* ORGANIt iMFURBTIES 

Buffer; 3.53 g/L of monobasic sodlunn phosphate dihy- 
drate in water adjusted with phosphoric add to a pH of 
4.1 

Solution A: Acetonitriie and Buffer (7:193) 

Solution B; Acetonitriie and Buffer (20:80) 

Mobile phase: See Table L 


Table 1 


Time 

tmin^ 

Solution A 

(%> 

Solution B 

(%> 

0 

100 

0 

35 

60 

40 

55 

60 

40 

60 

100 

0 


Standard solution; 0.006 mg/mL of USP Lisinopril RS In 
Solution A 

Sensitivity solution: I.Opg/mL of USP Lisinopril RS in 
Solution A from Standard solution 
Sampie solution: 2 mg/mL of Lisinopril in Solution A 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 25-cm; 5-jim packing 17 
Column temperaturę: 45° 

Flow ratę: 1.8 mL/min 
Injection volume: 20 jil 
System suitability 

Sam pies: Standard solution and SensitMty solution 

Suitability reąuirements 

Relaiive standard deviation: NMT 10.0%, Standard 
solution 

Signal-to-noise ratlo: NLT 10, Sensitivity solution 
Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of each impurity in the por- 
tion of Lisinopril taken: 

Result - (rufrS) x (Cs/Cu) x (1/0 x 100 

ry = peak response of each impurity from the 
Sampie solution 

r$ = peak response of lisinopril from the Standard 
solution 

Cs - concentration of USP Lisinopril RS in the 
Standard solution (mg/mL) 

G; = concentration of Lisinopril in the Sampie 
solution (mg/mL) 

F = relative response factor (see Table 2) 

Acceptance criteria: See Table 2 . Disregard any peak 
less than 0.05%. 


Table 2 


Name 

Rełative 

Retention 

Time 

ReBative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%ł 

W-Alkvl-L- łysinę - 1 

0.57 

035 

03 

Dl-Homopheny- 

(alaninę 41 

0,72 

1,08 

030 

Lisinopril 

1.00 

1.00 


Lisinopril epimer 

133 

0.76 

0*3 

Lisinopril cyclohexyl 
analogi 

2.93 

0.39 

0*30 

R, S, S-D i ke topi pe razi n e fl 

3.88 

0*79 

03 

5, $, 5-Diketapiperazlne 
(lisinopril Felated 
comoound AV 

4*04 

076 

03 

W-Alkvl lisinopril 

4,60 

0.86 

0.15 

Any mdwidual 
unspecified impurity 

— 

1*00 

0.1 

Total impurlties h 

— 

— 

0.5 


a [(5)-1 -Ca rb oxy- 3 -p heny I propy I] -i_4y si n e. 
b 2-Arn in o-4-phenyl butanole add. 
c E(W)-l-Carboxy-3-phenylpropyl]-L-lysyl-L-proline. 
d [(5>1 -Cflrboxy-3-cydohexylpfopyf]-L-iysyLŁ-proJine ł 
e (5)-2-[(353tf fl)3-(4-Aminobijtyl)-l ,4-dioxohexahydrqpyrrolo[1,2- 
o] py razi n *2{ 1 H)-y\] -4-phe ny! bu ta nok add. 

1 (5)-2-[{3 5,Sa5)-3-(4 -Aminobutyl)-! ,4-dtoxobexahydropyrrolo[1,2- 
a] pyra z i n -2( 1 H)-y I ] -4-pheny fb u t a no te a cid, 
s N 2 , Bi s [ (S) 4 -Ca r boxy 3 - ph e nyl p ro pyfj- L- ly sy l-L-prnl i n e. 
ł 'TotaJ Empurlties does not include lisinopril epimer. 

SPEC0FBC TE5T5 

* Optical Rotation (781S), Specific Rotation 

Diluent: 0.25 M zinc acetate solution prepared as fol- 
lows. Mix 600 ml of water with 150 mL of gladal acetic 
add and 54.9 g of zinc acetate, and stir to dissolve the 
zinc acetate. While stlrring, add 15G mL of ammonium 
hydroxlde, cool to room temperaturę, and adjust with 
ammonium hydroxide to a pH of 6.4. Transfer the solu¬ 
tion to a 1000-mL volumetric fiask, and dtlute with 
water to volume. 

Sampie solution: 10 mg/mL of Lisinopril In Diluent 

Acceptance criteria: -115.3° to -122*5° (X - 405 nm) 

o Water Determination (921), Method h 8*0%-9,5% 

ADDiTIONAL REĄUIREMENTS 

* PACKAGING and StorAGI: Preserve In well-closed 

containers* 

« USP reference standards (11) 

USP Lisinopril RS 


Lisinopril] Compounded Orał Suspension 

DEFINITION 

Lisinopril Compounded Orał Suspension contains NLT 
90.0% and NMT 110*0% of the labeled amount of lisi- 
nopril (CaiHaiNaOi). 

Prepare Lisinopril Compounded Orał Suspension 1 mg/mL 
as follows (see Pharmaceutical Compounding—Nonsterile 
Preparatlons (795)). 


Lisinopril tabiets 1 equivalent to 

100 mg of 
lisinopril 

Vehide: a 1 :1 rnixture of Gra-Sweet^ and Ora- 
Pfus/ 1 a sufftcient puantlty to make 

100 mL 


' Prinfvi3 TO-mg tabfeb, Merck & Co., West Point H PA, 
b Paddock Laboratories Minneapolis, MN. 
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Calculate the reguired guantity of each ingredient for the 
total amount to be preparea. Place the reguired number 
of Lisinopril tablets in a suitable mortar, and comminute to 
a fine powder. Add the Vehide in smali portions, and tri tu¬ 
ra te to make a smooth pastę, Add increasing vo!umes of 
the Vehide to make a lisinopril liguid that is pourable. 
Transfer the contents of the mortar, stepwise and guan- 
titatively, to a calibrated bottle. Add enough of the Vehide 
to bring to finał volume, and mix we!L 

ASSAY 
® PROCEDURĘ 

Solution A: 44 g/L of monobasic potassium phosphate. 
Adjust with phosphoric add to a pH of 2.0, 

Mobile phase: 1.0 g/L of sodium 1-hexanesulfonate in 
acetonitrile and Solution A (18:82). Rlter and degas. 
Diiuent: Methanol and water (20:80) 

Standard solution: 0.2 mg/mL of USP Lisinopril RS in 
Diiuent 

Sample solution: Shake thoroughly by hand each bot- 
tie of Orał Suspension. Mix 1.0 ml of Graf Suspension 
with 4,0 mL or Diiuent to obtain a solution having a 
nominał concentration of 0.2 mg/mL of lisinopril. 
Chromatographic system 
(See Chromatograpny (62 1), System Suitability,) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 25-cm; 5-ym packing L7 
Column temperaturę: 40° 

Flow ratę: 1.0 ml/min 
Injectron volume: 20 pL 
System surtability 
Sample: Standard soiution 

[Notę—T he retention time for lisinopril is about 12.9 
min.] 

Suitability requirements 
Column efficiency: NLT 1800 theoretical plates 
Tafling factor: NMT 2.0 

Relative standard deviation: NMT 2,0% for repllcate 
injections 
Analysis 

Sam pies: Standard solution and Sample soiution 
Calculate the percentage of the labeled amount of Ifsi- 
nopril (CirHiiN^Oi) in the portion of OraJ Suspension 
taken: 

Result = (ry/rj) x (Cs/Cu) x 100 

fu - peak response from the Sample soiution 

rs - peak response from the Standard soiution 

Cs = concentration of USP Lisinopril RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of lisinopril in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

SPECIFBC TESTS 

* pH (791): 4.3-53 

ADDITIONAl REQUIS1EMENTS 

® Packaginc amd STORAGE: Package in tight, light-resistant 
containers. Storę in a refrigerator or at controlled room 
temperaturę. 

o Beyond-Use Datę: NMT 90 days after the datę on which 
it was compounded when stored in a refrigerator or at 
controlled room temperaturę 

® Labeung: La bel it to indicate that it is to be wefl shaken 
before use, and to State the Beyond-Use Datę. 


9 usp referemce standards <1T) 

USP Lisinopril RS 


Lisinopril TabBets 

» Lisinopril Tablets contain not less than 90.0 per- 
cent and not morę than 110.0 percent of the la¬ 
beled amount of C 21 H 31 N 3 O 5 . 

Packaging and storage—Preserve in tlght containers. 

USP Reference standard* (11)— 

USP Lisinopril RS 

Identification—The retention time of the major peak in 
the chrom a tog ram of the Assoy preparation corresponds to 
that of the Standard preparation as obtain ed in the Assay. 

Dissolution (711)— 

Medium: 0.1 N hydrochloric acid; 900 mL. 

Apparatus 2: 50 rpm* 

Time: 30 ml notes. 

Determine the amount of lisinopril dissolved using the fol¬ 
iowi ng method. 

Mobile phase and Chromatographic system —Prepare as di- 
rected in the Assay. 

Determine the amount of lisinopril dissolved by one of 
the following procedures. 

PROCEDURĘ for pooled sample— Proceed as directed for Pro¬ 
cedurę in Apparatus 1 and Apparatus 2 f Immediate-Reiease 
Dosage Forms under Dissolution (711). Combine eciual 
volumes of the filtered Solutions of the 6 or 12 individual 
specimens wrthdrawn, and use the pooled sample as the 
test solution. Inject a volume of the pooled sample rnto the 
chromatograph, record the chromatogram, and measure 
the response for the major peak. Calculate the guantity of 
C 2 ,H 3 iN 3 Os dissolved in comparison with a Standard solu¬ 
tion having a known concentration of USP Lisinopril RS in 
the same Medium and simiiarly chromatographed, 

Toierances —Not less than 80% (Q) of the labeled amount 
of C 21 H 31 N 3 0 5 in the Tablets is dissolved in 30 minutes: the 
reguiremenls are met if the quantities of active ingredient 
dissolved from the pooled sample conform to the ateompa- 
nying Acceptance Tobie for a Pooled Sample. Continua testing 
through the three stages unless the results conform at either 
Si or S 2 . The guantity, Q, is the amount of dissolved active 
ingredient speclfied, expressed as a percentage of the la¬ 
beled content. 


Acceptance Tabfe for a Pooled Sample 


Stacue 

Number 

Tested 

Acceptance Criteria 

Si 

6 

Averaqe amount dissolved h not less than O 
+ 10%. 

Si 

6 

Average amount dissolved (Si + Sj) is equal 
to or greater than Q + 5%. 

S 3 

12 

Average amount dissolved (Si + S* + S 3 ) is 
eaual to or areater than Q. 


procedurę for UNIT SAMPLE—Proceed as directed for Proce¬ 
durę in Apparatus 1 and Apparatus 2 f immediate-Refease Dos¬ 
age Forms under Dissolution (711), Inject a volume of a 
filtered portion of the solution under test into the chromato- 
graph, record the chromatogram, and measure the response 
for the major peak, Calculate the amount of C 2 iHjiN 3 0 5 dis- 
so!ved in comparison with a Standard soiution having a 
known concentration of USP Lisinopril RS in the Medium and 
simiiarly chromatographed. 
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Toierances —Not less than 80% (Q) of the labeled amount 
of C^iHiiN^Os is dissoived in 30 minutes. 

Uniformiity of dosage iinits (905): meet the require- 
ments. 

Procedurę for content uniformity — 

Phosphate solution, Mobile phase, and Chromatographic 
system —Prepare as directed in the Assay. 

Diluent —Dissolve 2.72 g of monobasic potassium phos¬ 
phate In 800 ml of water, adjust with phosphoric add to a 
pH of 4.0, dUute with water to 1000 mL, and mix. 

Standard preparation —DEssoh/e an accurately weighed 
guantity of USP Lisinopril RS in Diluent to obtain a solution 
having a known concentration of about 0.2 mg per ml. 

Test preparation —Place one Tablet in a volumetric fiask of 
appropriate size, based on the labeled guantity, in mg, of 
lisinopril in the Tablet, to obtain a solution containing 
0.2 mg of lisinopril per ml. Fili the fiask to about 50% vob 
ume with Diluent , sonicate for 5 minutes, and shake by rne- 
chanicai means for 20 minutes. Di lute with Diluent to vol- 
ume, mix, and filter. 

Procedurę — [notę —Use peak areas where peak responses 
are Indicated.] Separately inject equal voiumes (about 20 pi) 
of the Test preparation and the Standard preparation En to the 
chromatograph, record the chromatograms, and measure 
the responses for the major peaks. Calculate the quantity, in 
mg, of C 2 iH 3 iN 3 Oi in the Tablet taken by the formula: 

(TC/D)(n J /rs) 

in which T is the labeled quantity, in mg, of lisEnopril in the 
Tablet; C Es the concentration, in mg per mL, calculated on 
the anhydrous basis, of USP Lisinopril RS in the Standard 
preparation; D is the concentration, in mg per mL, of lisi¬ 
nopril in the Test preparation , based upon the labeled quan- 
tity per Tablet ano tne extent of dilution; and r u and r s are 
the lisinopril peak responses obtained from the Test prepara- 
tion and the Standard preparation , respectEvely. 

Rellated compounds— 

Phosphate solution , Mobile phase , Diluent , and Chromato¬ 
graphic system —Prepare as directed in the Assay. 

Standard solution —Dilute the Standard preparation , pre¬ 
pa red as directed in the Assay f with Diluent to obtain a solu¬ 
tion having a known concentration of about 20 pg per ml. 

Test solution —Use the Assay preparation. 

Procedurę— Proceed as directed in the Assay, Measure the 
responses of the lisinopril peak obtained from the Standard 
solution, and of at! peaks other than that of lisinopril ob¬ 
tained from the Test solution. Caiculate the percentage of 
related compounds in each TabEet taken by the formula: 

1G0(W10 )(C/L)(r u /rP) 

in which V is the vo!ume, in mL, of the Test solution; C is the 
concentration, in mg per mL, calculated on the anhydrous 
basis, of USP Lisinopril RS in the Standard solution; i is the 
guantity, in mg, of lisinopril in each Tablet, taken as deter- 
mined in the Assay; ru is the sum of afl peak responses other 
than that of lisinopril obtained from the Jest solution; and rs 
is the lisinopril peak response obtained from the Standard 
solution: not morę than 2.0%, calculated on the basis of the 
quantity, in mg, of lisinopril in the portion of Tablets taken, 
as determined in the Assay, is found. 

Assay— 

Phosphate solution— Dissolve 4,1 g of monabasic potas¬ 
sium phosphate in about 900 mL of water in a 1000-mL 
volumetric fiask, and adjust with phosphoric acid to a pH of 
2,0. Di fu te with water to yolume, and mix. 

Mobile phase— Disso!ve 1.0 g of sodium 1 -hexanesuh 
fonate in 820 mL of Phosphate solution. Add 180 ml of ace¬ 
ton itrile, mix, filter, and degas. Make adjustments if neces- 
sary (see 5yste/?i Suitability under Chromatography (62T)). 


Diluent —Prepare a mixture of water and methanol (4:1). 

Standard preparation —Dissolve an accurately weighed 
quanf3ty of USP Lisinopril RS in Diluent to obtain a solution 
having a known concentration of about 0.2 mg per mL. 

Assay preparation —Transfer to a suitable size volumelric 
fiask 10 Tablets, which when diiuted with Diluent will yield a 
solution having a concentration of about 0.2 mg per mL, 
Add Diluent, and sonicate for 5 minutes. Shake the fiask by 
mechanicaf means for 20 minutes, dilute with Diluent to vol- 
ume, mix, and filter. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eguipped with a 215-nm detector 
and a 4.6-mm x 20 -cm column that contains packing L7 
and is maintained at a temperaturę of 40 c . The ffow ratę is 
about 1 mL per minutę. Chromatograph the Standard prepa- 
ration f and record the peak responses as directed for Proce¬ 
durę: the column efficiency determined from the analyte 
peak is not less than 700 theoretical plates; the tai ling factor 
for the analyte peak is not morę than 2 . 0 ; the capadty fac¬ 
tor, k for tne anafyte peak is greater than 1.5; and the 
relative standard deviation for replicate injections is not 
morę than 2%, 

Procedurę—Separately inject equa! volumes (about 20 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the area responses for the major peaks. CafcuJate the 
guantity, in mg, of C^HaiNjOs In each Tablet taken by the 
formula: 

(L/D)C(ru/r s ) 

in which i is the labeled quantity, in mg, of lisinopril In 
each Tablet, D is the concentration, in mg per mL, of iisi- 
noprif in the Assay preparation based on the labeled guantity 
per Tablet and the extent of dilution; C is the concentration, 
in mg per mL, calculated on the anhydrous basis, of USP 
Lisinopril RS in the Standard preparation; and r u and r 5 are 
the lisinopril peak area responses obtained from the Assay 
preparation and the Standard preparation , respectiyely. 


Lisinopril and Hydrochlorothiazide 
Tablets 


DEFINITION 

Lisinopril and Hydrochlorothiazide Tablets contain NLT 
90.0% and NMT 110.0% of the labeled amount of lisi- 
noprrl (C 21 H 31 N 3 O 5 ) and hydrochlorothiazide 
(OHbCINsG^). 

IDENTIFICATION 

* A. The retention times of the major peaks of the Sample 
solution co mes pond to those of the Standard solution, as 
obtained in the Assay . 

ASSAY 

o Procedurę 

The Tablets must be assayed within 24 h of the time 
they are put in the solution. 

Buffer; Dissolve 4.08 g of monobasic potassium phos¬ 
phate in 800 mL of water. Adjust with phosphoric acid 
to a pH of 2.5, and dilute with water to 1 L. 

Mobile phase: Acetonitrile, triethylamine, water, and 
phosphoric acid (280:3:1480:15) 

Lisinopril standard stock solution: 0,5 mg/mL of USP 
Lisinopril RS in Buffer 

Hydrochlorothiazide standard stock solution: 

3,12 mg/mL of USP Hydrochlorothiazide RS in methanol 
Lisinopril related compound A stock solution: 

0.05 mg/mL of USP Lisinopril Related Compound A RS 
in methanol 
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Benzothiadiazine related compound A stock solu- 
tion: 0,016 mg/mL of USP Benzothiadiazine Related 
Compound A RS in methanol 

Standard solution: 04 mg/mL of USP Lisinopril RS, 
0.125 mg/mL of USP Hydrochlorothiazide RS, 2 jug/mL 
of USP Lisinopril Related Compound A RS, and 13 pg/ 
mL of USP Benzothiadiazine Related Compound A RS in 
Buffer from Lisinopril standard stock solution , Hydrochloro¬ 
thiazide standard stock solution, Lisinopril related com¬ 
pound A stock solution, and Benzothiadiazine related com¬ 
pound A stock solution. For Tabtet strengths 20/12.5 of 
lisi no pril/hydroch loro Lhiazide, the coneentration of USP 
LisinopriJ RS and USP Lisinopril Related Compound A RS 
in the Standard solution is 0.2 mg/mL and 4 pg/mL, 
respectively. 

Sample stock solution: Transfer 10 Tablets to a suitable 
volumetric fiask, Add Buffer (0,25 mL/mg of to tal lisi¬ 
nopril), sonicate for 5 min, and then add methanoi 
(0.5 mL/mg of totaf lisinopril). Sonicate for an addi- 
tional 10 min. Add morę Buffer (QJ5 mL/mg of total 
lisinopril), and mix by mechanical means for 20 min. 
Dilute with water to vofume to prepare sofutions as de- 
scribed in Table 1. 


Table 1 


Tablet Strength of 
Usinopnl/ 

HydrochlDrothia^ide 
fmq/Tablet) 

Nominał Coneentration of 
Lisinopril/ 
Hydrochlorothiazide 
(mg/mL) 

10/12.5 

0.4/0.5 

20/12.5 

0.4/0.25 

20/25 

0.4/0,5 


Sample solution: Dilute the Sample stock solution with 
Buffer to prepare sofutions as described in Table 2. Pass 
a portion through a suitable filter of 0.45-pm porę size. 


Table 2 


Tablet Strength of 

Nominał Coneentration of 

Lisinopril/ 

LisinoprH/ 

Hy d rochio roth ta zide 

Hydrochlorothiazide 

(nut/Tablet) 

(mq/mL) 

10/12.5 

0.1/0.12 

20/12.5 

0.2/0.125 

20/25 

0.1/0.12 


Chromatographic system 
(See Chromatography (621), System Suita bil i ty.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 15-cm; 5-pm packing L7 
Flow ratę: 1.5 mL/min 
Injection voiume: 1 0 juL 
Run time: NLT 10 min 
System suitability 
Sample: Standard solution 
Suitability reąutrements 
Resolution: NLT 3.0 between fisinopril and 
benzothiadiazine related compound A and NLT 4.0 
between hydrochlorothiazide and benzothiadiazine 
related compound A 

Tailing factor: NMT 2 for both the lisinopril and hy- 
drochiorothiazide peaks 

Relative standard deviation: NMT 2.0% for both 
the lisinopril and hydrochlorothiazide peaks 
Analysis 

Samples; Standard solution and Sample solution 
Caicufate the percentage of the labeled amount of lisi¬ 
nopril (CaiHsiNiOs) and hydrochlorothiazide 
(C ? HsCINjO^Si) in the portion of Tabiets taken: 

Result - (rufrs) x (Cs/Cu) x 100 


fu - peak response of lisinopril or 

hydrach forothiazide from the Sample solution 
/j - peak response of lisinopril or 

hydrochlorothiazide from the Standard 
solution 

Q » coneentration of USP Lisinopril RS or USP 
Hydrochlorothiazide RS in the Standard 
solution (mg/mL) 

Q ~ nominał coneentration of fisinopril or 

hydrochlorothiazide in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
O DlSSOLUTION (711) 

Test 1 

Medium: 0.1 N hydrochloric add; 900 mL 

Apparatus 2: 50 rpm 

Time: 45 min for hydrochlorothiazide; 30 min for 
lisinopril 

Buffer and Mobile phase: Prepare as directed in the 
Assay. 

Lisinopril standard stock solution: 0.5 mg/mL of USP 
Lisinopril RS in Buffer 

Hydrochlorothiazide standard stock solution: 

0.44 mg/mL of USP Hydrochlorothiazide RS in 
methanol 

Standard solution; Prepare Solutions in Medium as de¬ 
scribed in Table 3 from the Lisinopril standard stock so¬ 
lution and Hydrochlorothiazide standard stock solution. 


Table 3 


Tablet Strength of 

Nominał Coneentration of 

Lisinopril/ 

Lisinopril/ 

Hydrochlorothiazide 

Hy d r o c h loro t h lazł d e 

(mq/Tablet) 

(mg/mL) 

10/12.5 

0.01/0.01 3 

20/12.5 

0.02/0.013 

20/25 

0.02/0.026 


Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size, and 
discard the first few mL of the fil tratę. 
Chromatographic system: Proceed as directed m the 
Assay f except use an injection volume of 20 pi. 

System suitability 
Sample: Standard solution 
Suitability requirements 

Resoiution: NLT 4.0 between the lisinopril and hy¬ 
drochlorothiazide peaks 

Tailing factor: NMT 2 for both the lisinopril and 
hydrochlorothiazide peaks 

Column efficiency: NLT 6000 theoretical plates for 
the hydrochlorathiazide peak 
Re[ative standard deviation: NMT 2.0% for both 
the lisinopril and hydrochlorothiazide peaks 
Analysis 

Samples: Standard solution and Sample solution 
Calcutate the percentage of the labeled amounts of 
lisinopril (C^iHsiNsOs) and hydrochlorothiazide 
(C/HcjCfNsO.^) dissolved: 

Result = (rufrs) x (Cs/L) x 1/ x 100 

m = peak response of lisinopril or 

hydrochlorothiazide from the Somple solution 
rj - peak response of fisinopril or 

hydrochlorothiazide from the Standard 
solution 

Cs = coneentration of lisinopril and 

hydrochiorothiazide in the Standard solution 
from Table 3 (mg/mL) 

L - labefed amount of lisinopril and 
hydrochlorothiazide (mg/Tabiet) 
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V - volume of Medium, 900 ml 
Tolerances: NLT 80% (Q) of the labeled amounts of 
lisinopril (C^H^NaCh) and hydrochlorothiazide 
(CyHaCINsOłSj) Is disśolved. 

Test 2: If the product complies with this test, the label- 
ing indicates that the product meets USP Dissolution 
Test 2. 

Medium: OJ N hydrochloric add; 900 mL 
Apparatus 2: 50 rpm 
Times: 30 min for both lisinopril and 
hydrochlorothiazide 

Buffer: 2.76 g/L of monobastc sodium phosphate In 
water. Ad j ust with phosphorie add to a pH of 3.0. 
Mobile phase: Acetonitrile and Buffer (6:94) 

Standard stock solution 1 (for Tablets labeled to con- 
tain 10 mg/12.5 mg or 20 mq/25 mg of lisinopril/hy- 
drochiorotniazide): 0.11 mg/ml of USP Lisinopril RS 
and 0,14mq/mL of USP Hydrochloroth]azide RS, pre~ 
pared as folfows. Add aceton i tri (e to fili 1,5% of the 
totai volume, sonicate until dIssolved, and di lute with 
Medium to vo!ume. 

Standard stock solution 2 (for Tablets labeled to con- 
tain 20 mg/12,5 mg of lisinopril/hydrochlorothiazide): 
0.22 mg/ml of USP Lisinopril RS and 0.14 mg/mL of 
USP Hydrochlorothiazide RS, prepared as follows. Add 
acetonitrile to fili 1.5% of the total voiume, sonicate 
until dissolved, and dilute with Medium to volume. 
Standard solution: Prepare Solutions, in Medium , of 
lisinopril and hydrochlorothiazide as described In Table 
Ą from either Standard stock solution 1 or Standard 
stock solution 2. 


G - concentration of lisinopril or 

hydrochlorothiazide in the Standard solution 
(mq/mL) 

L - labeled amounts of lisinopril or 

hydrochlorothiazide (mg/Tabiet) 

V - volume of Medium , 900 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
lisinopril (CziHnNiOj) and NLT 75% (Q) of the labeled 
amount of hydrochlorothiazide (C 7 HaCIN 3 0 4 Sz) are 
dissoNed, 

* Uniformu v of Dosage Units (905): Meet the 
requirements 

iMPunmES 

• ORCANIC IMPURITIES 

Buffer, Mobile phase, Benzothiadiazine related com* 
pound A stock solution, Sample solution, Chromato- 
graphic system, and System suitability: Proceed as 
directed in the Assay. 

Standard solution 1: Use the Standard solution, pre¬ 
pared as directed in the Assay. 

Standard solution 2: 1,28 pg/mL of USP 
Benzothiadiazine Related Com pound A RS in Buffer from 
the Benzothiadiazine related compound A stock solution 
Analysis 

Samples; Standard solution 7, Standard solution 2, and 
Sample solution 

Cakulate the percentage of lisinopril related compound 
A and benzothiadiazine related compound A in the 
portion of Tablets taken: 

Result = (ru/n) x (G/Cu) x (Mn/M*) x 100 


Table 4 


Tablet Strength of 

Nominał Concentration of 

Lisinopril/ 

Lisinopril/ 

Hydrocfi 1 oroth i azłd e 

Hydrochlorothiazide 

(mg/Tabiet^ 

fmq/mU 

10/12.5 

0.011/0.014 

20/12,5 

0,022/0.014 

20/25 

0.022/0-028 


Sample solution: Pass a portion of the solution under 
test through a suitable fil ter of 0.45-j.im porę size. 
Chromatographic system 
(See Chromatograpny (621), System Suita bility.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 20~cm; 5^im packing L7 
Column temperaturę: 50 p 
Flow ratę: 1.0 ml/mtn 
Injectton votume: 50 pL 
System suitabrHty 
Sample: Standard solution 
Suitability reguirements 

Tailing factor: NMT 1.8 for the lisinopril peak and 
NMT 1,5 for the hydrochlorothiazide peak 
Resolution: NLT 3.5 between the lisinopril and hy¬ 
drochlorothiazide peaks 

Relative standard deviation: NMT 2.0% for both 
peaks 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amounts of 
lisinopril (CaiHuNsOs) and hydrochlorothiazide 
(C/HaCfNjG^) dissolved: 

Result = (rJn) x (Cs/L) x 100 

rtj = peak response of lisinopril or 

hydrochlorothiazide from the Sample solution 
n - peak response of lisinopril or 

hydrocniorothiazide from the Standard 
solution 


ru = peak response of lisinopril related compound 
A or benzothiadiazine related compound A 
from the Sample solution 

n = peak response of lisinopril related compound 
A or benzothiadiazine related compound A 
from Standard solution 1 or Standard solution 
2 

Ci = concentration of USP Lisinopril Related 

Compound A RS in Standard solution 1 or 
USP Benzothiadiazine Related Compound A 
RS in Standard solution 2 (mg/mL) 

C v = nominał concentration of lisinopril or 

hydrochlorothiazide in the Sample solution 
(mg/mL) 

Mn = molecular weight of lisinopril, 405.5, for 
caiculating the percentage of lisinopril 
related compound A; or molecular weight of 
hydrochlorothiazide, 297.74 , for caiculating 
the percentage of benzothiadiazine related 
compound A 

M T 2 - molecular weight of lisinopril related 

compound A, 387.47; or benzothiadiazine 
related compound A, 285.73 
Acceptance criteria 

Indnridual impurities: NMT 2% of lisinopril related 
compound A; NMT 1% of benzothiadiazine related 
compound A 

ADDmONAL REQUIREMENTS 

* Packaginc and Storage: Preserve in well-dosed contain- 
ers. Storę at controlled room temperaturę. 

o Labeling: When morę than one Dissolution test is given, 
the labeling States the fest used only if Test 1 is not used. 

« USP REFERINCE StANDARDS (11) 

USP Benzothiadiazine Related Compound A RS 

4-Amino-6-chloro-l, 3-benzenedisulfonamnide. 

C fi H s CIN 3 G 4 S 2 285.73 
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U5P Hydrochiorothiazide RS 
USP Lisinopril RS 

USP Lisinopril Related Compound A RS 
(5)-2-{(35,8a5)-3-(4-Aminobutyl)4,4-dioxohex- 
ahyd ropy rrolo[l, 2-a] pyrazin-2(l rt)-yl}“4-phenylbutanoic 
acid. 

C 2 iH 2g N 3 OH 387.47 


Litheum Orał SoBistiosi 


DEFINITION 

Lithium Orał Solution is prepared from Lithium Citrate or 
Lithium Hydroxtde to which an excess of Gtrie AcEd has 
been added. It contains NLT 90.0% and NMT 110.0% of 
the labeled amount of lithium (Li). 

IDENTIFICATHON 

• A, The emission intensity at 671 nm of the Sample solu¬ 
tion corresponds to that of the Standard solution, as ob- 
tained in the Assoy . 

& B. Identification Tests—General, Citrate <191); Meets 
the reąuirernents 

ASSAY 

o Procedurę 

Surfactant solution: 1 %-2% solution of nonionic 
surfactant, such as t-dodecyl mercaptan ethoxylate or 
poiyoxyethylene (20) sorbitan mon olau ratę, in water 
Standard stock solution: 0.3 mg/mt of USP Lithium 
Carbonate RS prepared as follows. Transfer the requi red 
quantity of USP Lithium Carbonate RS to a suitable vof- 
umetric Plask, and add 20% of the fiask vofume of 
water and 0.5% of the fiask volume of hydrochloric 
add. Shake until dissoNed. 

Standard solution: 6 pg/mL of USP Lithium Carbonate 
RS from the Standard stock solution prepared as follows. 
Transfer a suitable vo!ume of the Standard stock solution 
to a suitable volumetric fiask. Add 80% of the fiask voL 
ume of water and 2% of the fiask volume of Surfactant 
solution, and dilute with water to volume. Determine 
the pH of the solution. 

Sample stock solution: Nominally 0.06 mg/mL of lith¬ 
ium in water prepared as follows. Transfer a volume of 
Orał Solution equivalent to NLT 60 mg of lithium to a 
suitable volumetrie fiask. Dilute with water to volume. 
Sample solution: Nominally 1.2 pg/mL of lithium from 
the Sample stock solution prepared as follows. Transfer a 
suitable volume of the Sample stock solution to a suita¬ 
ble volumetrie fiask. Add 95% of the fiask vo!ume of 
water, 0.2% of the fiask volume of 1 N hydrochloric 
acid, and 2% of the fiask volume of the Surfactant solu¬ 
tion . Adjust with 1 N hydrochloric acid or 1 N sodium 
hydroxide to the same pH (±0.1 pH unit) as that of the 
Standard solution, and dilute with water to vo!ume. 
Blank: Surfactant solution 
Instrumental conditions 
Modę: Flame photometry 
Analytical wavelength: About 671 nm 
Analysis 

Samples: Standard solution, Sample solution, and Blank 
Use the Blank to zero the instrument. Measure the 
emission responses for the Standard solution and Sam¬ 
ple solution. 

CalcuJate the percentage of the labeled amount of lith¬ 
ium (Li) in the portion of Orał Solution taken: 

Result = (rufrs) x (Cs/Cu) x (A/H) x Fx 100 

ru - photometer readtng of Ehe Sample solution 

r 5 - photometer reading of the Standard solution 

Cs - concentration of USP Lithium Carbonate RS in 
the Standard solution (pg/mL) 


Cu ~ nominał concentration of lithium in the 
Sample solution Qiq/niL) 

A t - atomie weight of lithium, 6.94 
Mr - molecular weight of lithium carbonate, 73.89 
F ~ number of lithium ions in one mole of lithium 
carbonate, 2 

Acceptance criteria: 90.0%-l 1 0.0% 

PERFORMANCE TESTS 

5 Uniformity OF DOSACE Units (905): Meets the require- 
ments for orał solution packaged in srngle-unit containers 

SPECIFIC TESTS 

o PH (791): 4,0-5.0 

ADDmONAL REQUIREMENT$ 

® Packaging and Storage: Preserye in tight containers. 

Storę at controlled room temperaturę. 

*> USP Reference Standards (11) 

USP Lithium Carbonate RS 


Lithium Carbonate 


LiaCOi 73.89 

Carbonic add, dilithium salt; 

Dilithium carbonate [554-13-2]. 

DEFINITION 

Lithium Carbonate contains NLT 99.0% of lithium carbonate 
(LbCOs), calculated on the dried basis. 

IDENTIFICATION 

* A. It effervesces upon the addition of an add, yielding a 

colorless gas that, when passed into calcium hydroxtde 
TS, immediately forms a wbite precipitate. 

* B. When moistened with hydrochloric acid, it Emparts an 

intense crimson color to a nonlumrnous ftame. 

ASSAY 
® Procedurę 

Sample solution: Dissolve 0.5 g of Lithium Carbonate 
in 25.0 mL of 1 N hydrochloric acid VS. 

Blank: 25.0 ml of 1 N hydrochloric acid V5 
Titrimetric system 
(See Titrimetry (541).) 

Modę: Resiaual ritration 
Titrant: 1 N sodium hydroxide VS 
Endpoint detection: Visual 
Indicator: Methyl orange TS 
Analysis 

Samples: Sample solution and Blank 
Ti tratę the excess acid in the Sample solution with 
Tltrant. 

CalcuJate the percentage of lithium carbonate (LbCO^) 
in the portion of Lithium Carbonate taken: 

Result - (W- Vs)x N x Fx(l/W) x 100 

Vb = Titrant volume consumed by the Blank (mL) 

Vj - Titrant volume consumed by the Sample 

solution (mL) 

N - normality of Titrant (mEq/mL) 

F = equivalent weight of Lithium Carbonate, 

36.95 mg/mEq 

IV = weight of Lithium Carbonate in the Sample 
solution (mg) 

Acceptance criteria: NLT 99.0% on the dried basis 

IMPURIT1ES 
o Alumenum and Iron 

Sample solution: Dissolve 500 mg of Lithium Carbon¬ 
ate in 10 mL of water by the dropwise addition, with 
agitation, of hydrochloric acid. 
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Analysis: Boil the Sample solution , then cool it To 5 mL 
of the solution add 6 N ammonium hydroxide until the 
reaction is alkaline. 

Acceptance criteria: No turbidity or precipitate is 
obserYed. 

* CAIOUIW 

Sample solution: Suspend 5.0 g of Lithium Carbonate 
in 50 mL of water, and add a slight excess of 3 N hy- 
droohbrit acid. Boi! the dear solution to expel carbon 
dioxide, add 5 mL of ammonium oxalate TS, render ab 
kalinę with 6 N ammonium hydroKfde, and allow to 
stand for 4 h. Pass through a fiftering crucible, and 
wash with warm water untif the fast washing yields no 
turbidity with calcium chloride TS. Place the crucible in 
a beaker, eover the crucible with water, add 3 mL of 
sulfuric acid, and heat to 70°. 

Analysis: Titrate the Sample solution with 0.10 N potas- 
sium permanganate to a pale pink color that persists for 
30 s. 

Acceptance criteria: NMT 3.8 mL of 0.10 N potassium 
permanganate is consumed (0.15%). 

° Sodium 

Standard stock solution: 500 pg/mL of sodium pre- 
pared as follows. Dissolve 1.271 g of sodium chloride, 
previously dried at 1 30° to constant weight, in water in 
a 1000-mL volumetric fiask. Dilute with water to 
volume. 

Sample stock solution: 100 mg/mL of Lithium Carbon- 
ate prepared as follows. Suspend 20.0 g of Lithium Car- 
bonate in 100 ml of water, cautiousiy add 50.0 mL of 
hydrochioric acid, transfer to a 200-mL vo3umetric fiask, 
and dilute with water to volume t 

Standard solution: Transfer 1 mL of Standard stock solti- 
tion and 5 mL of Sample stock solution to a 100-mL vol- 
umetric fiask, and dilute with water. 

Sample solution: 5 mg/mL of Lithium Carbon ate from 
Sample stock solution drluted with water 
Instrumental conditions 
Modę: Fiame photometry 
Anaiytical wavefengths; 580 and 589 nm 
Analysis 

Sam pies: Standard solution and Sample solution 
Set the fiame photonneter for maximum emission at 
589 nm, using the Standard solution . Measure the 
emission intensitles of the Sample solution at 580 and 
589 nm. 

Acceptance criteria: The difference between the rnten- 
sities observed at 580 and 589 nm for the Sample solu¬ 
tion does not exceed the difference between the inten- 
sities observed at 589 nm for the Sample solution and 
the Standard solution , respectively (0.1%). 

Detete the following: 

•• Heavy Metals (231) 

Sample solution: Dissolve 1 g of Lithium Carbonate in 
10 ml of 3 N hydrochioric acid, and dilute with water 
to 25 mL 

Acceptance criteria: NMT 20 ppm* (oraciai i-ian-zoisj 
® Chloride and Sulfate, Suifate (221) 

Standard solution: Transfer 1 mL of 0.020 N sulfuric 
acid and 1 mL of 3 N hydrochioric acid to a sultabie 
Container. Dilute with water to 40 mL. 

Sample solution: Transfer 1 .0 g of Lithium Carbonate 
to a suitable Container. Dissofve 10 mL of 3 N hydro- 
chloric acid. Dilute with water to 40 mL. 

Analysis: To the Standard solution and the Sample solu¬ 
tion , separately, add 1 mL of barium chloride TS. 
Acceptance criteria: The turbidity produced in the 
Sampie solution , after 3 min, is NMT that produced in 
the Standard solution (0.1 %). 


® Chloride and Sulfate, Chloride (221) 

Standard solution: Transfer 0.5 ml of 0.02 N hydro¬ 
chioric add and 1.2 mL of nitric acid to a suitable Con¬ 
tainer. Dilute with water to 50 mL. 

Sample solution: Transfer 500 mg of Lithium Carbon¬ 
ate to a suitabEe Container. Add 1.2 mL of nitric acid. 
Dilute with water to 50 mL. 

Analysis: To the Standard solution and the Sampie solu - 
dom separately, add 1 mL of silver nitrate TS. 
Acceptance criteria: The turbidity produced in the 
Sample solution is NMT that produced in the Standard 
solution (0.07%). 

SPECIFBC TESTS 

O LOSS ON DRY1NG (731) 

Analysis: Dry at 200° for 4 h. 

Acceptance criteria: NMT 1.0% 

ADDITIONAL REQUIREMENTS 

® Packaging and Storage: Preserve in well-dosed 
containers. 


Lithiym Carboreate Capsules 

DEFINITION 

Lithium Carbonate Capsules contain NIT 95.0% and NMT 
105.0% of the Jabeled amount of lithium carbonate 
(U2CO3). 

IDENTIFICATION 

* A. A portion of the Capsule contents effervesce$ upon 

the addldon of an add, yielding a coloriess gas that, 
when passed info calcium hydroxide TS, immedlately 
forms a white precipitate. 

* B. The emission intensity at 671 nm of the Sample solu¬ 

tion corresponds to that of the Standard solution as ob- 
tained in the Assay. 

ASSAY 
o Procedurę 

Surfactant solution: 1%-2% (v/v) solution of nonionic 
surfactant such as t-dodecyl mercaptan ethoxyEate or 
polyoxyethylene (20) sorbitan monolaurate in water 
Blank: Surfactant solution and water (1:50) 

Standard stock solution: 0.3 mg/mL of USP Lithium 
Carbonate RS prepared as follows. Transfer the reguired 
quantity of USP Lithium Carbonate RS to a suitable vol- 
umetric fiask, and add water to 20% of the fiask vol- 
ume and hydrochioric acid to 0.5% of the fiask volume. 
Shake until dissolved, and dilute with water to volume. 
Standard solution: 0.006 mg/mL of USP Lithium Car¬ 
bonate RS from Standard stock solution prepared as fol 
lows. Pipet a suitable volume of Standard stock solution 
into a suitable vofumetric fiask. Add water to 80% of 
the fiask voiume and Surfactant solution to 2% of the 
fiask vo!ume, and dilute with water to volume. 

Sample stock solution: Nominaliy 0.6 mg/mL of lith¬ 
ium carbonate from the contents of NLT 20 Capsules 
prepared as foilows. Transfer a portion of powder, 
equiva[ent to NLT 600 mg of lithium carbonate, into a 
suitable volumetric fiask. Add water to 4% of the fiask 
volume and hydrochioric acid to 0,5% of the fiask vol- 
ume, shake until the solid is well disintegrated, and di¬ 
lute with water to vofume. 

Sampie solution: Nominaliy 0.006 mg/mL of lithium 
carbonate from Sample stock solution prepared as fol¬ 
lows. Pipet a suitable voEume of Sample stock solution 
into a suitable voiumetric fiask. Add water to 80% of 
the fiask volume and Surfactant solution to 2% of the 
fiask vofume, and dilute with water to volume. 
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Instrumental conditions 
Modę: Flame płiotometry 
Analytical wavelength: About 67 1 nm 
Analysis 

Sam pies: Blank , Standard solution, and S ample solution 
Use the Blank to zero the instrument. Measure the 
emission responses for the Standard solution and Satr- 
ple solution, 

Calculate the percentage of the labeled amount of lith¬ 
ium carbonate (U2CO3) in the portion of Capsules 
taken: 

Result = (fu/fs) x (G/C u) x 100 

r u - emission response from the Sample solution 

r 5 -emission response from the Standard solution 

C 5 - concentration of USP Lithium Carbonate RS in 
the Standard solution (mg/mL) 

Cu = nominał concentration of the Sample solution 
(mg/mL) 

Acce pta n ce cr i te r i a: 95.0 %-105,0 % 

PERFORMANCE TE5T5 

• DIS5OLUTJ0N <711) 

Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Time: 50 min 

Surfactant solution, Blank, and Standard solution: 

Prepare as directed in the Assay. 

Sample solution: Pass the solution under test through 
a suitable fil ter. Transfer 20.0 mL of the fil tratę to a 
1000-mL volumetric fiask. Add 500 mL of water, 1 drop 
of hydrochloric add, and 20 mL of Surfactant solution. 

Di lute with water to volume. 

Analysis 

Samples: Blank, Standard solution, and Sample solution 
Use the Blank to zero the instrument. Measure the 
emission responses for the Standard solution and Sam¬ 
ple solution. 

Calculate percentage of the labeled amount of lithium 
carbonate (LbCGJ dissofyed: 

Result = (r y /rs) x Q x 1/ x D x {1 /L) x 100 

ru - emission response from the Sample solution 

r$ - emission response from the Standard solution 

Cs = concentration of USP Lithium Carbonate RS In 
the Standard solution (mg/mL) 

V - volume of the Medium, 900 mL 

D “ dilution factor 

L = label claim (mg/Capsule) 

Tolerances: NLT 80% (Q) of the labeled amount of lith¬ 
ium carbonate (LI2CO3) is dissolved. 

* Uniformu y of Dosage Units (905): Meet the 

requirements 

ADDITIONAL REQUIREMENTS 

® Packaging and Storage: Preserve in well-closed contafn- 
ers. Storę at contro!ied room temperaturę. 

USP Reference Standards <11) 

USP Lithium Carbonate RS 


Lithium Carbonate TabGets 


DEFINmON 

Lithium Carbonate Tablets contain NLT 95.0% and NMT 
105.0% of the labeled amount of lithium carbonate 
(U2CO3). 

IDENTIFICATION 

A portion of the powdered Tablets meets the requirements 
of the following tests. 


■ A. It effervesces upon the addltlon of an add, yleldina a 
colorless gas that, when passed into cakium hydroxide 
TS, immediately forms a white predpitate, 
s B, The emission intensity at 671 nm of the Sample solu¬ 
tion corresponds to that of the Standard solution as ob- 
tained In the Assay, 

ASSAY 
* Procedurę 

Surfactant solution: l%-2% solution of nonionic 
surfactant such as t-dodecyl mercaptan ethoxy[ate or 
polyoxyethyfene ( 20 ) sorbitan monolaurate in water 
Blank: Surfactant solution and water (1:50) 

Standard solution: Transfer 30 mg of USP Lithium Car¬ 
bonate RS to a 10 Q-mL volumetric fiask, and add 20 mL 
of water and 0.5 mL of hydrochloric add. Shake untii 
dissoJved, and dilute with water to volume. Pipet 20 mL 
of the resulting solution into a 1000-mL yolumetric 
fiask, add 800 ml of water and 20 mL of a suitable 
surfactant solution, and dilute with water to vo!ume. 
Sample solution: Powder NLT 20 Tablets. Transfer a 
portion of powder, nomlnally equivalent to 600 mg of 
lithium carbonate, into a 1000-mL volumetric fiask. Add 
40 mL of water and 5 mL of hydrochloric add, shake 
untii the solid is well disintegrated, and dilute with 
water to volume. Pipet 10 mL of the resuJting solution 
Into a 1000-mL volumetric fiask, add 800 mL of water 
and 20 mL of the surfactant solution, and dilute with 
water to volume. 

Instrumental conditions 
Modę: Flame photometer 
Analytical wavelength: About 671 nm 
[Notę —Adjust the instrument with the Surfactant 
solution.] 

Analysis 

Samples: Blank , Standard solution, and Sample solution 
Calculate the percentage of the labeled amount of lith¬ 
ium carbonate (L 1 ZCO 3 ) in the portion of Tablets taken: 

Result - (ru/rs) x (G/G) x 100 

ry = peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs - concentration of the Standard solution 
(mg/mL) 

Cu - nominał concentration of lithium carbonate in 
the Sample solution (mg/mL) 

Acceptance critena: 95.0%-!05.0% 

PERFORMANCE TESTS 
a DlSSOLUTlON <711) 

Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Time: 30 min 

Surfactant solution. Blank, and Standard solution: 

Praceed as directed in the Assay . 

Sample solution: Dilute 900 mL of the solution under 
test with Medium to 1000 mL. Pass through a suitable 
filter. Transfer 20.0 mL of the filtra te to a 1000-mL volu- 
metric fiask. Add 500 mL of water, 1 drop of hydrach lo- 
ric add, and 20 mL of Surfactant solution. Dilute with 
water to voIume. 

Instrumental conditions 
Modę: Flame photometer 
Analytical wavelength: About 671 nm 
Analysis 

Samples: Blank , Standard solution, and Sample solution 
Calculate the percentage of the labeled amount of lith¬ 
ium carbonate (U2CO3) dissolved: 

Result = (ru/r$) x Q x V x (1 /L) x 1 00 

ry = peak response from the Sample soiution 

r$ = peak response from the Standard solution 

Cs = concentration of USP Lithium Carbonate RS in 
the Standard solution (mg/mL) 






USP 40 


Offidaf Monographs / Lithium 4873 


V - voJume of the Medium, 900 mL 
i - kabel claim (mg/Tablet) 

ToJerances: NLT 80% (Q) of the labeled amount of lith¬ 
ium carbonate (LbCGj) is dissolved. 

* Uniformity of Dosage Units (905): Meet the 
requirements 

ADDITIONAL REQUfREMENT$ 

® Packaging and Storage: Preserve in tight contamers. 
Protect from moisture. Storę at controlled room 
temperaturę. 

* USP Reference Standards (11) 

USP Lithium Carbonate RS 


Lithium Carbonate Extended-Release 
Tablets 


DEFINITION 

Lithium Carbonate Extended-Release Tablets eon tai n NLT 
90.0% and NMT 110.0% of the labeled amount of lith¬ 
ium carbonate (L^COj). 

IDENTIFICATION 

* A. A portion of powdered Tablets effervesces upon the 

addition of an add, yielding a colorless gas that, when 
passed into caldum nydroxide TS, immediately forms a 
white predpitate. 

* B. The emission intensity at 671 nm of the Sample solu¬ 

tion corresponds to that of the Standard solution as ob- 
tained in the Assay. 

ASSAY 

* Procedurę 

Diluent: Dilute 5 ml of hydrochioric add with water to 
1 L. 

Standard solution: 0.3 mg/mL of USP Lithium Carbon¬ 
ate RS rn Diluent prepared as follows. Transfer a suitable 
quantity of USP Lithium Carbonate RS to an appropriate 
yolumetric fiask. Add water to 20% of the fiask yolume, 
and hydrochioric acid to 0.5% of the fiask vo!ume. 
Shake until dissolved, and dilute with water to volume. 
Sample stock solution: Nominally 12 mg/mL of lithium 
carbonate from a number of Tablets, nominally equta¬ 
lent to NLT 1200 mg of lithium carbonate prepared as 
follows. Transfer the reguired number of Tablets to a 
suitable Container. Add the required amount of Diluent. 
Shake until compfetely dissolved. Filter, and discard the 
first 25 mL. Use the remaining ftltrate. 

Sample solution: Nominally 0.3 mg/mL from Sample 
stock solution in Diluent 

[Non —The Standard solution and Sample solution may 
be diluted quantitative!y with Diluent , if necessary, to 
yEeld Solutions of suitable concentrations adaptable to 
the linear or working rangę of the Instrument.] 
Instrumental conditions 
Modę: Flame photometry 
Analytieal wavelength: About 671 nm 
Analysis 

Samples: Standard solution and Sample solution 
Use the Diluent to zero the instrument. Measure the 
emission responses for the Standard solution and the 
Sample solution. 

Calculate the percentage of labeled amount of lithium 
carbonate (LuCOj) in the portion of Tablets: 

Result = (ru/n) x (C 5 /Q ) x Dx100 

fu - emission response from the Sample solution 

r$ = emission response from the Standard solution 

C$ - concentration of USP Lithium Carbonate R$ in 
the Standard solution (mg/mL) 


Cu = nominał concentration of lithium carbonate in 
the Sample solution (mg/mL) 

D - dilution factor, if needed 
Acceptance criteria: 9Q.0%-110.0% 

PERFORMANCE TEST5 
* DlSSOLUTION (711) 

Test 1 

Medium: Dilute hydrochioric add (7 in 1000); 800 mL 
Apparatus 1: 100 rpm 
Time: 15, 45, 90, and 120 min 
Standard solution: USP Lithium Carbonate RS at a 
known concentration in Medium 
Sample solution: At each limę point i, withdraw 
8.0 mL of the Sample solution and pass through a fiiter 
of 35-iim or fi ner porę size, Use the fil tratę as the Som- 
pfe solution , suitably diiuted with Medium if necessary. 
Instrumental conditions 
Modę: Flame photometry 
Analytical waveiength: About 671 nm 
Analysis 

Samples: Standard solution and Sample solution 
Use the Medium to zero the instrument. Measure the 
emission responses for the Standard solution and the 
Sample solution . 

Calculate the concentration, G, of lithium carbonate 
(LbCOj) in Medium (mg/mL) al each tirne point /: 

G - (rdr s ) x C$ 

r u - emission response from the Sample solution 

h = emission response from the Standard solution 

Q - concentration of USP Lithium Carbonate RS in 
the Standard solution (mg/mL) 

Calculate the percentage of the labeled amount ( Q) of 
lithium carbonate (LbCCb) dissolved at each time 
point i: 

Result/ = GxN (1/0 x 100 


ResulL - ({0 x {V- (i - 1) x Vs]} + [CC- / + C + G) 
x lA])x ( 1/0 x 100 

G - concentration of lithium carbonate in Medium 
in the portion of sample withdrawn at time 
point i (mg/mL) 

V = Yolume of Medium , 900 mL 
i - label claim (mg/Capsule) 

V$ = volume of the Sample solution withdrawn from 
the Medium (mL) 

Toierances: See Tabfe 1. 


Table 1 


Time Point 

-fil 

Time 

(min} 

Amount Dksolved 

(%1 

1 

15 

2-16 

2 

45 

25-45 

3 

90 

60-85 

4 

120 

NLT 85 


The percentages of the labeled amount of lithium car¬ 
bonate (LbCOj) dissolved at the times specified eon- 
form to Acceptance Tobie 2 in Dissolutlon (711). 

Test 2: If the product complies with this procedurę, the 
labeling indicates that it meets USP Dissolutlon Test 2. 
Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Time: 1, 3, and 7 h 

Standard solution, Sample solution, Instrumental 
conditions, and Analysis: Proceed as directed in Test 
h 
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Calcuiate the percentage of the labeled amount of lith¬ 
ium ca rbonate (UaCO* *) dissolved at each time point as 
described in Test 1. 

Tolerances: See Tobie 2 . 


Calcuiate the percentage of the labeled amount of lith¬ 
ium carbonate (U 2 C0 3 ) dissolved at each time point as 
described in the Test ?. 

Tolerances; See Tobie 5. 


Table 2 


Time Point 

Time 

Amount Dissolved 

tn 

(h) 

(%> 

1 

1 

NMT 40 

2 

3 

45-75 

3 

7 

NLT 70 


Table 5 


Time Point 

Time 

Amount Dissolved 

U) 

(mini 

r/to 

1 

30 

10-30 

2 

90 

55-75 

3 

150 

NLT 65% 


The percentages of the labeled amount of Jithium car- 
bonate (LhCOj) dissolved at the times specified con- 
form to Acceptance Tobie 2 in Dissolution (711). 

Test 3; If the product complies with this test, the label- 

ing indicates that it meets USP Dissolution Test 3. 

Medium: Waler; 250 ml 

Apparatus 3: 6 dtps/min, 20-mesh top screen and 
100 -mesh bottom screen 

Time: 1 , 2, and 6 h 

Standard solution, Sample solution, Instrumental 
conditions, and Anaiysis: Proceed as directed in Test 

Calcuiate the percentage of the labeled amount of lith¬ 
ium carbonate (LhCOi) dissolved at each time point as 
described in the Test ?. 

Tolerances: See Tobie 3. 


The percentages of the fabeied amount of lithium car¬ 
bonate {L 12 CO 3 ) dissolved at the times specified eon- 
form to Acceptance Tobie 2 in Dissolution (711), 

* Uniforiwity of Dosace Units (905); Meet the 

reguirements 

ADDITIONAL REQUIREMENT5 

* Packagbnc and Storace: Preserve in well-closed contain- 
ers, Protect from moisture. Storę at controiled room 
temperaturę, 

* Labeling: When morę than one Dissolution test is given, 
the labeling States the Dissolution test used only if Test ? 
is not usecb 

* USP Reference Standard s (11) 

USP Lithium Carbonate RS 



Table 1 


Time Point 

Time 

Amount Dissolved 

U) 

(h) 

(%> 

1 

1 

10—45 

2 

2 

25-75 

3 

6 

NLT 70 


The percentages of the labeled amount of lithium car¬ 
bonate (LbCOi) dissolved at the times specified con- 
form to Acceptance Tobie 2 in Dissolution (717), 

Test 4: If the product complies with this procedurę, the 
labeling indicates that it meets USP Dissolution Test 4 , 
Medium: Dilute hydrochloric acid (7 in 1000); 800 mL 
Apparatus 1: 100 rpm 
Time: 15, 45, 90, and 120 min 
Standard solution, Sample solution, Instrumental 
conditions, and Anaiysis: Proceed as directed in Test 
L 

Calcuiate the percentage of the labeled amount of lith¬ 
ium carbonate (U2CO3) di$solved at each time point as 
described in the Test 7. 

Tolerances: See Table 4. 


Table 4 


Time Point 
(f) 

Time 

(mini 

Amount Dissolved 
(°/o) 

1 

15 

NMT 15 

2 

45 

20-45 

3 

90 

50-80 

4 

120 

NLT 70 


The percentages of the labeled amount of lithium car¬ 
bonate (U 2 CO 3 ) dis$olved at the times specified eon- 
form to Acceptance Tobie 2 in Dissolution (7 11). 

Test 5: If the product complies with this procedurę, the 
labeling indicates that it meets USP Dissolution Test 5. 
Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Time: 30, 90, and 150 min 

Standard solution, Sample solution, Instrumental 
conditions, and Anaiysis: Proceed as directed in Test 


Lithium Citrate 



CóHsUiO? * 4 H 2 O 281.98 

QH s LhO ? 209.93 

1,2,3-Propanetricarboxylic acid, 2-hydroxy-trilithium salt 
tetrahydrate; 

Trilithium citrate tetrahydrate [6080-58-6]. 

Anhydrous [919-16-4]. 

DEFIN1TION 

Lithium Citrate contains NLT 98.0% and NMT 102.0% of 
lithium citrate (C&H 5 U 3 O 7 ), calculated on the anhydrous 
basis. 

IDENTIFICATION 

• A. The emrssion intensity at 671 nm of the Sample solu¬ 

tion corresponds to that of the Standard solution, as ob- 
tained in the Assoy, 

• B Identification Tests—General, Citrate (191): Meets 

the reąuirement 

ASSAY 

• Procedurę 

Surfactant solution: T%-2% solution of nonionic 
surfactant such as f-dodecyl mercaptan ethoxylate or 
polyoxyethylene ( 20 ) sorbitan monolaurate in water 
Blank: Surfactant solution and water (1:50) 

Standard stock solution: 0.3 mg/mL of USP Lithium 
Carbonate RS prepared as follows. Transfer the reąuired 
quantity of USP Lithium Carbonate RS to a suitable vof- 
umetric fiask, and add 20 % of the fiask voiume of 
water and 0.5% of the fiask volume of hydrochloric 
acid. Shake until dissolved, and dilute with water to 
volume. 

Standard solution: 0.006 mg/mL of USP Lithium Car¬ 
bonate RS from Standard stock solution prepared as fol- 
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lows. Pipet a suitable volume of Standard stock solut,on 
into a suitable volumetric fiask. Add 80% of the fiask 
volume of water and 2% of the fiask volume of the 
Surfactant solution , and di lute with water to volume. 
Sample stock solution; 0.8 mg/mL of Lithium Citrate 
prepared as foltows. Transfer a suitable amount of Lith¬ 
ium Citrate to a suitable votumetric fiask. Dissofve In 
water Add 0.05% of the fiask volume of hydrochloric 
acid. Dilute wifh water to volume. 

Sample solution: Nominally 0.006 mg/mL of Lithium 
Citrate from Sample stock solution prepared as foliows. 
Pipet a suitable volume of Sample stock solution into a 
suitable volumetric fiask, Add 80% of the fiask volume 
of water and 2% of the fiask volume of the Surfactant 
solution, and dilute with water to vo!ume. 

Instrumental conditions 
Modę: Ftame photometry 
Analytical wavelength; 671 nm 
Analysrs 

Samples: Blank, Standard solution, and Sample solution 
Use the Blank to zero the Instrument, Measure the 
emission responses for the Standard solution and the 
Sample solution , 

Calculate the percentage of lithium citrate (C^HsLijO*) 
in the portion of Lithium Citrate taken: 

Resuit = (fu/rd x (QfCJ) x (Mn/Mj) x F x 100 

ru ~ emission response of the Sample solution 

r* = emission response of the Standard solution 

Cs ^ concentration of USP Lithium Carbonate RS in 
the Standard solution (mg/mL) 

Cu ~ concentration of Lithium Citrate in the Sample 
solution (mg/mL) 

Mn ~ molecuJar weight of anhydrous lithium citrate, 
209.93 

M r > - molecular weight of lithium carbonate, 73.89 

f = ratio of the number of moles of lithium in 1 

mol of lithium carbonate to that of the 
number of moles of lithium in 1 mol of 
lithium citrate, 0.66 

Acceptance criteria: 98.0%-102,0% on the anhydrous 
basis 

IMPURITIES 


Delete the Mtowing: 

•* Heaw Metals (231) 

Test preparation: Dissotve 2,0 q of Lithium Citrate In 
2 ml of 0.1 N hydrochloric acid, and dilute with water 
to 25 mL, 

Acceptance criteria: NMT 10 ppm# n^oraj 

SPECIFIC TE5TS 

« Carbonate 

Anaiysis: Add 0,5 g of Lithium Citrate to 5 mL of 6 N 
acetic add. 

Acceptance criteria: NMT a slight effervescence is 
produced. 

* PH (791) 

Sample solution: 50-mg/mL solution of Lithium Citrate 
In water 


Acceptance criteria: 7.0-10.0 
• Water Determinatjon, Method III (921) 

Anaiysis: Dry a sample at 150° for 3 h. 

Acceptance criteria: 24,0%-28.0% 

ADDITIONAL REQUfREMENTS 

« Packaging and Storage: Preserve In tight containers. 

O USP Referemce Standards (11) 

USP Lithium Carbonate RS 


Lithium Hydroxide 

LiOH-HżO 41.96 

LiOH 23.95 

lithium hydroxide monohydrate [1310-66-3]. 

Anhydrous [1310-65-2], 

DEFINITION 

Lithium Hydroxide contains NLT 98.0% and NMT 102.0% 
of lithium hydroxide (LIOH), calculated on the anhydrous 
basis, 

[CAtmoN —Exerdse great tarę in handling Lithium Hydrox- 
ide, as it rapidly destroys tissues.] 

IDENTIFICATION 

* A. When moistened with hydrochloric add, it imparts an 

intense crimson color io a nonlumlnous flame. 

ASSAV 

* Procedurę 

Sample solution: Nominally equivalent to 10 mg/mL of 
anhydrous lithium hydroxiae from Lithium Hydroxide in 
carbon dioxlde-free water 
Anaiysis 

Preiimlnary titration: Pipet 50 mt of the Sample solu - 
tion into a 250-mL conical fiask. Start the titration by 
adding 35 mL of 0.5 N hydrochloric add VS with eon- 
tinuous vigorous stirring, Add 20 ml of 1 N barium 
chloride and 3 drops of phenolphthalein TS, and allow 
to stand for 2 min. Conlinue the titration with 0.5 N 
hydrochloric add VS. At the discharge of the pink 
color of the indicator, record the volume of add solu- 
tion consumed. 

Finał titration: Pipet 50 mL of the Sample solution into 
a 250-mL conical fiask. While pipeting and during the 
subsequent titrations, keep the contents of the fiask 
blanketed with a stream of carbon dioxlde-free air. 

Start the titration by adding with contlnuous vigorous 
swlrfing a volume of 0.5 N hydrochloric add VS that 
is 0.50 mL less than that consumed in the preliminary 
titration. Add 20 mL of 1 N barium chloride and 
3 drops of phenolphthalein T$, and allow to stand for 
2 min. Rinse the sides of the fiask with carbon diox* 
ide-free water, and continue the titration with 0.1 N 
hydrochloric add VS. At the discharge of the pink 
color of the indicator, record the volume of add solu¬ 
tion consumed. Each mL of 0.5 N hydrochloric add 
VS and 0.1 N hydrochloric add VS Is equivalent to 
11.975 and 2.395 mg of total alkall, respectively, cal- 
culated as lithium hyclroxide (LiOH). 

Acceptance criteria: 98,0%-l 02,0% on the anhydrous 
basis 

IMPURITIES 

* Chloride and Sulfate, Sulfate (221) 

Sampfe: 2.0 g 

Acceptance criteria: It shows no morę sulfate than cor- 
responds to 1,0 ml of 0.020 N sulfuric acid (0.05%). 

* CALCIUM 

Sample solution: Dissolve 3.33 g in 50 mL of 3 N hy¬ 
drochloric acid. Boif the elear solution to expel carbon 
dioxide, add 5 ml of ammonium oxalate TS, render al- 
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kalinę with 6 N ammonium hydroxide, and allow to 
stand for 4 h. Pass through a frltering crudble, and 
wash with warm water until the last washing yields no 
turbidity with caldum chloride T$. Place the crudble in 
a beaker, cover it with water, add 3 mL of sulfuric acid, 
and heat to 70°. 

Analysis: Titrate the Sample solution with 0.10 N potas- 
sium permanganate to a pale pink color that persists for 
30 s. 

Acceptance criteria: NMT 3.34 mL of 0.10 N potas- 
dum permanganate is consumed (0.20%). 

o Carbonate 

[Notę—W hile pipeting and during the subsequent titra- 
tions, keep the eontents of the flasks bianketed with a 
stream of carbon dloxide-free air,] 

Analysis: To the fiask containing the completed Finał 
titration obtained in the Assay, add 1 drop of methyl 
orange TS. Titrate with 0.1 N hydrochloric add VS until 
a persistent orange color is produced and no undis- 
solved barium carbonate remains. Perform a blank titra¬ 
tion to determine the volume of 0.1 N hydrochloric 
add consumed in going from the phenofphthaiein 
endpoinf to the methyforange endpoint To 100 mL of 
carbon dioxide-free water in a 250-mL conical fiask, 
add 3 drops of the Sample solution from the Assay , 

20 mL of 1 N barium chloride, and 3 drops of phenol- 
phthalein TS. Allow to stand for 2 min. Titrate this solu- 
tiori with OJ N hydrochloric acid. At the diseharge of 
the pink color of the indicator, add 1 drop of methyl 
orange TS, and titrate with OJ N hydrochloric add V5 
until a persistent orange coior is produced. 

Acceptance enteria: The titration shows no morę car¬ 
bon dioxide than corresponds to 1.5 mL of 0J0 N hy¬ 
drochloric add (0.7%). 

Defete the following: 

*• Heavy Metals, Method f <231) 

Sample solution: Dissolve 1.0 g In 1 5 mL of 3 N hydro¬ 
chloric acid, and di lute with water to 25 mL. 

Acceptance criteria: NMT 20 ppm* {0 n\c^ Han-2018) 

SPECIFIC TESTS 

* Lithium Content 

Standard stock solution: 0.3 mg/mL of U5P Lithium 
Carbonate RS prepared as follows. Dtssolve first in water 
using 20% finał volume and hydrochloric add using 
0.5% of finał volume. Di lute with water to volume. 

Standard solution: 6.0jLig/mL of USP Lithium Carbon¬ 
ate RS from the Standard stock solution prepared as fol¬ 
lows. Pipet a volume of the Standard stock solution into 
a suitable volumetric fiask, add water to fili 80% of finał 
volume, and a suitabie surfactant solution to fili 2% of 
finał volume. Di lute with water to volume. Measure the 
pH- 

Sample stock solution: 0.4 mg/mL of Lithium Hydrox- 
ide in water 

Sample solution: Pipet 20 mL of the Sample stock solu¬ 
tion into a 1000-mL volumetric fiask. Add 950 mL of 
water, 2 mL of 1 N hydrochloric acid, and 20 mL of a 
surfactant solution, and mix. Adjust with 1 N hydro¬ 
chloric acid or 1 N sodium hydroxide to the same pH 
(±0 J pH unit) as that of the Standard solution, and di- 
lute with water to volume. 

Instrumenta! conditions 
Modę: Flame photometry 

Analytical wavelength: 671 nm. Adjust the instru¬ 
ment with the surfactant solution. 


Analysis 

Sampfes: Standard solution and Sample solution 
Gafculate the percentage of lithium (Li) in the portion 
of Lithium Hydroxide taken: 

Result - (ry/fś) x (Cs/Cu) x ( A f /M r ) x Fx 100 

r u - photometric reading of the Sample solution 

rs = photometric reading of the Standard solution 

Cs = concentration of USP Lithium Carbonate RS in 
the Standard solution (mg/mL) 

C u - concentration of Lithium Hydroxide in the 
Sample solution (mg/mL) 

A r ~ atomie weight of lithium, 6.94 
H = molecular weight of lithium carbonate, 73.89 
f - number of lithium ions per mole of lithium 

carbonate, 2 

Acceptance criteria: 28J%-29,9% on the a n hydro u s 
ba s i s 

o Water Determination, Method Hi (921) 

Analysis: Dry at 1 35 D at a pressure of NMT 5 mm of 
mercury for 1 h. 

Acceptance criteria: 41.0%-43.5% 

ADDITIONAL REQUIREMENTS 

o Packaging and Storage: Preserve in tight containers. 

9 USP Reference Standards (11) 

USP Lithium Carbonate RS 


Lomoisfine 



Qj%*CIN 3 Ch 233.70 

Urea, N-(2-chlGroethyl)-N'-cydahexyf-/V~nitroso-; 

1 -(2“Chloroethyl)-3-cyclohexyl-1 -nltrosourea [1 3010-47-4]. 

OEFINITION 

Lomustine contains NLT 97% and NMT 103% of lomustine 
(CehhćGNjOj), calcu la ted on the as-is basis. 

[Caution —Great care should be taken to preyent i n hala tion 
of particles of lomustine and to prevent exposure to the 
skin.] 

IDENTIFICATION 

* A. Infrared Absorption <197K) 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

[Notę—P rotect the Solutions from light Use freshly pre¬ 
pared Solutions.] 

Mobile phase: Acetonitrile and water (35:65) 

Standard solution: 0.2 mg/mL of USP Lomustine RS in 
acetonitrile 

Sample solution: 0.2 mg/mL of Lomustine in 
acetonitrile 
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Chromatographio system 

(See Chromatogropny (6 21), System Suitability,) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 75-mm; 3-pm packing LI 
FIow ratę: 1 5 mL/mrn 
\ n jectto n vol u me: 10 ji L 
System suitability 
Sample: Standard solution 
Suitability requrrements 
Relative standard deviation: NMT 1.0% 

Tailing factor: NMT 1 3 
Anafysrs 

Sam pies: Standard so/uf ion and Sample solution 
Calculate the percentage of lomustine (C^hCIMjGjJ in 
the port i on of Lomustine taken: 

Result - (r y /fi) x (Cs/CJ) x 100 

fu = peak respome from the Sample solution 

r$ - peak response from the Standard solution 

Cs = concentration of USP Lomustine RS in Lhe 
Standard solution (mg/rnL) 

Co = concentration of Lomustine in the Sample 
solution (mg/mL) 

Acceptance critena: 97%-103% on the as-fs basis 

IMPURITIES 


Delete the folfowlng: 

** heaw Metals 

Magnesium sulfate solution: 250 mg/ml of magne- 
sium sulfate in 2 N sulfuric add 
Lead nitrate stock solution and Standard (ead sofu- 
tion: Prepare as drrected in Heavy Metals (231), Special 
Reagents. 

Standard solution: Transfer 4.0 mL of Standard lead so* 
lution <nto a 50-mL color-comparison Lube, and dilute 
with water to 25 mL. 

Sample solution: Transfer 2.0 g of Lomustine to a 
50-mL silica crudble. Add 4 mL of Magnesium sulfate 
solution, and mix using a thin glass rod. Place the cruci- 
ble on a steam bath, and heat cautiousiy until charring 
begins. Then place the crucjble on a hot piąte, and 
continue Lhe charring. When the charring is complete, 
oarry out the ignltion at a temperaturę not exceeding 
800 r until an almost white or a mostly grayish residue 
is obtained, Allow to cool, and moisten the residue with 
0.5 mL of 2 N hydrochloric acid, evaporate, ignite 
again, and allow to cool. The to tal period of ignition 
must not exceed 2 h. Dissolve the residue in two por- 
tions, 5 mL each, of 2 N hydrochloric acid. Add 03 mL 
of phenoiphlhalein TS, folbwed by ammonium hydrox- 
ide, until a pink color is obtained. Cool, add glacial ace- 
tic add until the solution is detolorlzed, then add an 
additional 0.5 mL of glacial acetic acicL Fitter if neces- 
sary, dilute with water to 20 mL, and quantitatively 
transfer this solution into a 50-ml color-comparison 
tubę. 

Anafysis 

Sam pies: Standard solution and Sample solution 
Adjust with either 1 N acetic acid or 6 N ammonium 
hydroxide to a pH of between 3,0 and 4.0 using lit- 
mus paper Dilute with water to 40 mL. Add 1.2 mL 
of thioacelamide-glycerin base TS, and dilute with 
water to vo!ume. Allow to stand for 2 min, and view 
downward over a white surface. 

Acceptance critena: NMT 20 pg/g; any brown color in 
the Sample solution is not morę intense than that in the 
Standard solution .» 1 - 1 * 1-201 s> 

* ORGANIC IMPURITIES 

[Notę—P rotect the Solutions from light. Use freshly pre- 
pared Solutions.] 


Solution A: Water 
Solution B: Acetonitrile 
Mobile phase: See Table L 


Table 1 


Time 

(min) 

Solution A 

(%) 

Solution B 

(%> 

0 

90 

10 

3 

90 

10 

■10 

65 

35 

47 

65 

35 

52 

50 

50 

ss 

50 

50 

55.T 

5 

95 

60 

5 

95 

60,1 

90 

10 

65 

90 

! 0 


Standard solution A: 0.032 mg/rnL each of USP 
Carmustine Related CompouncTA RS, USP Lomustine 
Related Compound B RS, and USP Lomustine Related 
Compound C RS, and 0.04 mg/mL of USP Lomustine 
Related Compound D RS, and 2 mg/rnL of USP Lomus¬ 
tine RS in acetonitrile 

Standard solution B: 8 jig/mL of USP Lomustine RS in 
acetonitrile 

Sample solution: 8 mg/mL of Lomustine In acetonitrile 
Chromatographrc system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 195 and 230 nm 
Column: 4.6-mm x 10-cm; 2.6-pm packing L43 
Temperatures 
Column: 35° 

Sample: 15° 

Ffow ratę: 0.8 mL/min 
Injection vo!ume: 4 jiL 
System suitability 

Sam pies: Standard solution A and Standard soiution B 
Suitability reguirements 
Resoiution: NLT 1.2 between the lomustine and 
lomustine related compound D peaks determined at 
230 nm. Standard solution A 

Relative standard deviation: NMT 10% for carmus¬ 
tine related compound A and lomustine related com- 
pounds B and C determined at 195 nm, Standard 
solution A; NMT 10% for lomustine related com¬ 
pound D determined at 230 nm, Standard solution A; 
NMT 10% for lomustine determined at 230 nm, 
Standard solution B 

Tailing factor: Between 0.7 and 1.3 for the lomustine 
peak determined at 230 nm. Standard solution A 
Analysis 

Samples: Standard soiution A f Standard solution B t and 
Sample solution 

Calculate the percentage of carmustine related com¬ 
pound A and lomustine related compounds B and C in 
the portion of Lomustine taken: 

Result - (rJrj) x (CdCu) x 100 

r u - peak area of each tmpurity from the Sample 
soiution, determined at 195 nm 
r$ = peak area of the corresponding related 
compound from Standard sofution A t 
determined at 195 nm 

Q s concentration of the corresponding USP 

Carmustine Related Compound A RS, USP 
Lomustine Related Compound B RS, or USP 
Lomustine Related Compound C RS in 
Standard solution A (mg/mL) 

Cy = concentration of Lomustine in the Sample 
solution (mg/mL) 
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Detect at 230 nm, and compare the peak area of 
lomustine related compound D in the Somple solution 
with the peak area of lomustine related compound D 
in Standard solution A . The peak area of lomustine 
related compound D tn the Sample solution is NMT the 
peak area ot lomustine related compound D In 
Standard solution A (0.5%). 

Calculate the peroentage of any unspecified impurity in 
the portton of Lomustine taken: 

Result - (ru/r$) x (Cs/ Cu) x 1 00 

r v - peak area of any unspecified impurity from 
the Sample solution, determined at 195 nm 
or 230 nm. If the impurity Is detected at 
both wavelengfhs, use the high er peak area 
in the formula, 

r 5 - peak area of lomustine from Standard solution 
B , determined at 230 nm 

Cs = concentration of USP Lomustine RS in 
Standard solution B (mg/mL) 

Cu - concentration of Lomustine in the Sample 
solution (mg/mL) 

Acceptance criteria: See Tobie 2, Disregard any impu¬ 
rity peak less than 0.05%, 


Table 2 


Name 

Rdati^e 

Retention 

Time 

Acceptance 

Criteria, 

NMT (°/o) 

Carmustine related 
compound A* 

0.11 

04 b 

Lomustine related 
compound B c 

0.39 

0.4 b 

Lomustine retated 
compound C^ 

073 

0.4 b 

Lomustine 

1.0 

— 

Lomustine related 
compound D c 

1.02 

0.5 

Any indiv<dual 
unspecified impurity 

— 

0.2 

Total impurities 1 


1 


a 1,3-8i5(2-t:hJoroeLhyl)urea, 

h No morę ihan one such Impurity (carmustine related compound A, 
lomustine related compound B, or lomustine related compound C) is 
greater than 0.2%, 

M -(2-Ch I o roe thy I)- 3-cyclo h exy I u rea. 
d l,3-Dicydohexylurea. 

e 3-(2-Ch fo roethy I)-1 -cycloh exy I -1 -nitroso u rea, 

* Lomustine related compound D Is not included in the Total impurities. 

5PECIFIC TESTS 

© Watek Determination, Method I (921): NMT 0.5% 

ADDITIONAL REQUIREMENTS 

* Packaging and Stor ag e: Preserve in well-dosed contain- 
ers, and storę between 2 ° and 8 °. 

® USP Reference Standards (Tl) 

USP Carmustine Related Compound A RS 

1.3- Bis(2-chioroethyl)urea. 

C 5 H 10 CI 2 N 2 O 185.05 

USP Lomustine RS 

USP Lomustine Related Compound B RS 
1 -(2-Chloroethyl)-3-cyclohexylurea. 

C9H, 7 CtN 2 0 204.70 
USP Lomustine Related Compound C RS 

1.3- Dicyclohexylurea. 

C 13 H 24 N 2 O 224.34 

USP Lomustine Related Compound D RS 
3-(2-Chforoethy[)U -cyciohexyL1 -nitrosourea. 
C 9 H 16 CIN 3 O 2 233.70 


Lomustine CapsuEes 

DEFINITION 

Lomustine Capsules contain NLT 90.0% and NMT 110.0% 
of the labeled amount of lomustine (C 9 H 1 GCIN 3 O 2 ), 

[Caution —Great care should be taken to prevent Inhalation 
of partides of lomustine and to preyent exposure to the 
skin.] 

IDENTIFICATION 

* A, INFRARED ABSORPTION (197K) 

Sample: Transfer the contents of 2 Capsules to a stop- 
pered Erlenmeyer fiask contalning 25 mL of methylene 
chlorlde. Shake ylgorously, and filter. Eyaporate the 
methylene chloride from the fil tratę under a stream of 
dry nitrogen. Prepare a potassium bromide pellet of the 
residue. 

Acceptance criteria: Meet the regulrements 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 
o procedurę 

[Notę —Protect the Solutions from llght. Use freshly pre- 
pared Solutions.] 

Mobile phase: Acetonitrile and water (7:1 3) 

Standard solution: 0.2 mg/mL of USP Lomustine RS in 
acetonitrile 

Sample solution: 0.2 mg/mL of lomustine in acetonh 
trile prepared as follows. Transfer a portion of the Cap- 
sule fili (from NLT 20 Capsules) to a suitable voJumetric 
fiask, and add acetonitrile equivalent to 75% of the vol- 
ume. Shake for 15 min, and di lute with acetonitrile to 
yolurne. Pass through a suitable filter, and discard the 
first few mL of flltrate, 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4 . 6 -mm x 7.5-cm; 3-pm packing LI 
Flow ratę: 1.5 rnl/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviatlon: NMT 2,0% 

Tai ling factor: NMT 1.3 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
lomustine (C 9 H 16 CIN 3 O 2 ) tn the portion of Capsules 
taken: 

Result - (fu/rs) x (Cs/Cu) x 1 00 

r u = peak response from the Sample solution 

fi - peak response from the Standard solution 

Q = concentration of lomustine in the Standard 
solution (mg/mL) 

Cu - nominał concentration of lomustine in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

IMPUNTIES 

* ORGANIC IMPURITIES 

[Notę— Protect the Solutions from iight. Use freshly pre¬ 
pared Solutions,] 

Solution A: Water 
Sofution B: Acetonitrile 
Mobile phase: See Table 1. 
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Tabfe 1 


Time 

(min) 

Solution A 
(%) 

Solution B 

(%) i 

0 

90 

10 

3 

90 

10 

40 

65 

35 

47 

65 

35 

52 

50 

50 

55 

50 

50 

55,1 

5 

95 

60 

5 

95 

60.1 

90 

10 

65 

90 

10 


Standard solution A; 0.032 mg/mL each of USP 
Carmustine Related Compouncl A RS, USP Lomustine 
Related Compound B RS, and USP Lomustine Related 
Compound Ć RS, and 0,04 mg/mL of USP Lomustine 
Related Compound D RS and 2 mg/mL of USP Lomus¬ 
tine RS in acetonitrile 

Standard sofution B: 8 jig/mL of USP Lomustine RS in 
acetonitrile 

Sam ple solution: 8 mg/mL of lomustine in acetonitrile 
prepared as foltows. Transfer a portion of the Capsule 
fili (from NLT 20 Capsules) to a suitable volumetnc 
fiask, and di lute witn acetonitrile to volume. Sonicate 
for 30 min, and then stir for 30 min. Pass a portion of 
the sofution through a suitable fil ter of 0.2-pm porę 
size. 

Chromatographic system 

(See Chromotograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 195 and 230 nm 
Column: 4.6-mm x 10-cm; 2.6-jim packing L43 
Temperatures 
Column: 35° 

Sample: 15° 

How ratę: 0.8 mL/min 
Injection volume: 4 liL 
System suitabifity 

Sam pies: Standard solution 4 and Standard solution B 

Suitability requirements 

Resolution: NLT 1.2 between the lomustine and 
lomustine related compound D peaks determined at 
230 nm. Standard solution A 

Relatke standard deyiation: NMT 10% for carmus- 
tine related compound A, lomustine related com- 
pounds B and C determined at 195 nm. Standard 
solution A; NMT 10% for lomustine determined at 
230 nm, Standard solution B 
Tailing factor: Between 0,7 and 13 for the lomustine 
peak determined at 230 nm, Standard solution A 
Analysis 

Samples: Standard solution A, Standard sofution B, and 
Sample solution 

Caiculate the percentage of carmustine related com¬ 
pound A and lomustine related compounds B and C in 
the portion of Capsules taken; 

Result - {r v /r%) x {Cs/Cu) x 100 

r u - peak area of each impurity from the Sample 
solution , determined at 195 nm 
n - peak area of the corresponding related 
compound from Standard solution A, 
determined at 195 nm 

Cs - concentration of the corresponding USP 

Carmustine Related Compound A RS, USP 
Lomustine Related Compound B RS, or USP 
Lomustine Related Compound C RS in 
Standard solution A (mg/mL) 

Cu - nominał concentration of lomustine in the 
Sample solution (mg/mL) 


Caiculate the percentage of any unspecified impurity in 
the portion of Capsules taken: 

Result - (rjr$) x (Ci/Cu) x 100 

ru = peak area of any unspecified impurity from 
the Sample sofution, determined at 195 nm 
or 230 nm, If the impurity is detected at 
both wavelengths, use the higher peak area 
in the formula. 

r$ « peak area of lomustine fropn Standard solution 
B t determined at 230 nm 

Ci = concentration of USP Lomustine R5 in the 
Standard solution B (mg/mL) 

Cu = nominał concentration of lomustine in the 
Sompfe solution (mg/mL) 

Acceptance criteria: See Tobie 2. Disregard any impu- 
rity peak less than 0.05%, 


Tablc 2 


Name 

Relativc 

Retention 

Time 

Acceptance 

Criterfa, 

NMT 

Carmustine related 
compound A* 

0.11 

0.4* 

lomustine related 
compound B ł 

0.39 

Q,4 b 

Lomustine related 
compound €<* 

0.73 . J 

0.4 13 

Lomustine 

1.0 

_ 

Lomustine related 
compound D* 

1.02 

— 

Any individual un¬ 
specified impurity 

— 

0,2 

To tal impgriUes 

_ 

2 


6 l,3-8isf2<hlar0ethy3)urea. 

b Nd morę than one such impurity (carmustine related compound A, 
lomustine related compound B r or lomustine related compound C) is 
greater than 0.2%. 
c 1 -C2-Chloraethyi)-3-cycloheJty[urea T 

d 1,3-Dicyclt>hexylurea. 

ł Thri proces impurity is induded in the Labie for identrtatłon Ońly, and 
it is not to be reported ot induded in the foto/ impuritiei. 

PERFORMANCE TE SIS 
• Disintegratidn (701): 20 min 
« Uniformity of Dosage Units (905) 

Procedurę for content uniformity 

Complete the analysis within 1 h after the preparation 
of Sample solution . 

Standard solution: 0.02 mg/ml of USP Lomustine RS 
in methanol 

Sample solution: Nominally equivalent to 0,02 mg/mL 
of lomustine in methanol prepared as follows. Transfer 
the content of a Capsule into a 100-mL volumetric 
fiask, and dilute witn methanol to volume, Aflow the 
excipients to settle for at least 1 5 min. Transfer a 
measured volume of the elear supernatant to a suita¬ 
ble volumetrk fiask, and dilute to vo!ume with 
methanol* 

Instrumental conditions 

(See Ultraviolet-Visible Spectroscopy (857),) 

Modę: UV 

Analytical wavelength: 230 nm 
Celi length: 1 cm 
Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the labeled amount of 
lomustine (C^HińCIMjOa) in the Capsule taken: 

Result = (AJA % ) x (C*/Q x 100 
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A u - absorbance from the Sample solution 
A s = absorbance from the Standard solution 
Cs - concentration of USP Lomustine RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of lomustine in the 
Sample solution (mg/mL) 

Acceptance criteria: Meet the requirements 

ADDITIONAL REQUIREMEMTS 

• Packaging and Storage: Preserve in well-dosed contain- 
ers, and storę at eontrolled room temperaturę. 

* USP Reference Standards <11> 

USP Carmustine Related Compound A RS 

1.3- Bfs(2-chloroethyl)urea. 

CshhoCIzIShO 185.05 

USP Lomustine RS 

USP Lomustine Related Compound B RS 
1-(2-Chloroethyl)-3-cydohexylurea, 

C 9 H u C\N 2 0 204.70 
USP Lomustine Related Compound C RS 

1.3- Dicyclohexyfurea. 

CnHz^NąO 224.34 

USP Lomustine Related Compound D RS 
3-(2-ChlQroethyl)-l-cyelohexyl-1-nitro$ourea. 
C 9 H 16 CJN 3 0 z 233.70 


Loperamide Hydrochloride 



C 29 H 3 ,C]N 2 0 2 • HCI 513.50 

1 -Piperidinebutanamide, 4-(4-chlorophenyf)-4-hydroxy-/V,N- 
dimef±iyLa,a-diphenyL, monohydrochioride. 

4-(p-C h I o ro p he ny I) - 4 4iy d roxy-W, W-d i m et hy !-a, a-d i ph eny 1- 
1 -piperidinebutyramide monohydrochioride 
[34552-83-5]. 

» Loperamide Hydrochloride contains not less 
than 98.0 pereent and not morę tlian 102.0 per- 
cent of C29H33CIN2O2 * HCI, calculated on the 
dried basis. 

Packaging and storage—Preserve in weil-closed contam- 
ers. 

USP Reference standards <11>— 

USP Loperamide Hydrochloride RS 

Identification— 

A: infrared Absorption (197K). 

B: Transfer about 40 mg, accurateiy weighed, to a 
100-mL volumetrie fiask, dissolve in about 50 mL of isopro- 
pyl alcohol, add 10 mL of OJ N hydrochloric add, dilute 
with isopropyl alcohol to volume, and mtx: the UV absorp¬ 
tion spectrum between 250 and 300 nm of this solution 
exhibits maxima and minima at the same wavelengths as 
Chat of a sćmilar solution of USP Loperamide Hydrochloride 
RS, concomitantly measured. 

Loss on drying (731)—Dry it in vaeuum at 80° for 4 hours: 
it loses not morę than 0.5% of its weight 


Residue on fgnition (281): not morę than 0.2%. 


Dełete the followlng: 

*Heavy metals, Method II {231 >: 0.002%.* t 

Chromatographic pinity^Prepare a test solution in chlo¬ 
roform containing 10 mg per mL. Apply 10 pL of this solu¬ 
tion and IOllL of a Standard solution of USP loperamide 
Hydrochloride RS in chloroform containing 10 mg per mL to 
a thin-layer chromatographic piąte {see Chromatography 
{621)) coated with a 0.25-mm layer of chromatographic sil- 
ica gel mtxture. Allow the spots to dry, and develop Lhe 
chromatogram in a solvent system consisting of a mixture of 
chloroform, methanol, and formie acid (85:10:5) until the 
solvent front has moved about three*fourths of the length of 
the piąte. Remove the piąte from the developing chamber, 
mark the solverrt front, and allow the piąte to atr-dry. Locate 
the spots on the piąte by exposing it to fumes of iodine: the 
spot obtained from the test solution corresponds in frvalue, 
color, and intensity to that obtained from the Standard solu¬ 
tion, and no secondary spots are observed. 

Chloride content—Using about 13 mg, accurateiy 
weighed, proceed as directed under Oxygen Fiask Combus* 
tion (471), using a mixture of 10 ml of 0.02 N sodium hy- 
droxide and 2 drops of 30 pereent hydrogen peroxide as the 
absorbing ltquid. When combustion i$ complete and the 
combustion gases absorbed, rinse the stopper, sample 
hoider, and inner walls of the fiask with 50 mL of Isopropyl 
alcohol. Add 4 mL of 0 J N nitric add, and titrate with 0.01 
N mercuric nitra te VS, using diphenylcarbazone TS as the 
indicator. Bach mL of 0.01 N mercuric nitrate is equivalent 
to 0.3545 mg of chłonne: between 13.52% and 14.20% is 
found. 

Assay— 

Neutralized acetic add —Dissolve 10 mg of a-naphthol- 
benzein in 100 ml of glacial acetic add, and titrate with 0.1 
N perchloric acid to a green endpoint, disregarding the 
amount of titrant consumed. 

Procedurę— Dissolve about 375 mg, accurateiy weighed, 
of Loperamide Hydrochloride in 25 mL of Neutralized iacetic 
acid. Add 10 mL of mercuric acetate solution (prepared by 
dissolvtng 1 g of mercuric acetate in 33 mL of Neutralized 
acetic aad) and titrate with OJ N perchloric acid VS to the 
odginał green color of the Neutralized acetic add . Each mL 
of OJ N perchloric acid is equivalent to 51.35 mg of 
C^HsjCINzOz ■ HCI, 


Loperamide Hydrochloride Capsules 

» Loperamide Hydrochloride Capsules contain 
not less than 90.0 pereent and not morę than 
110.0 pereent of tne labeled amount of loper¬ 
amide hydrochloride (C29H33CIN2O2 • HCI). 

Packaging and storage—Preserve in well-closed contain- 
ers. 

USP Reference standards (11)— 

USP Loperamide Hydrochloride RS 

Identification— 

A: Thin-Layer Chromatographic Identification Test (201)— 
Test solution —Transfer a guantity of the contents of the 
Capsules, equivalent to about 10 mg of loperamide hydro- 
chloride, to a 37-mL stoppered vial, add 10 mL of methanol, 
shake for 5 minutes, and Tiiter. 

Standard solution: a solution of USP Loperamide Hydro¬ 
chloride RS in methano! containing about 10 mg per mL. 
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Application vofume: 10 jiL of the Test solution and 1 fiL 
af the Standard solution. 

Developing soivent system: a mtxture of chloroform, 
methanol, and formie acid (85:10:5). 

Procedurę —Proceed as directed in the chapter. Visualize 
the spots by exposing to iodine vapors. 

B: The retentlon time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that tn the 
chromatogram of the Standard preparation, as obtained in 
the Assay. 

Dissolution (711)— 

Medium: pH 4.7 acetale buffer, prepared by mixing 
200 ml of 1 N acetfc acid with 600 ml of water, adjusting 
with 1 N sodium hydroxide to a pH of 4.70 ± 0.05, diluting 
with water to 1000 mL, and mixing; 500 mL 

Apparatus 1: 100 rpm, 

Time: 30 minutes. 

Determine the amount of loperamide hydrochionde dis- 
solved using the following method. 

Mobile phase and Chromatographic system —Proceed as di¬ 
rected in the Assay . 

Procedurę —Inject a volume (about 50 jiL) of a filtered 
portron of the solution under test into the chromatograpii, 
record the chromatogram, and measure the response for 
the major peak. Calculate the quantlfy of ■ HG 

dissolved in comparison with a Standard solution having a 
known concentration of USP Loperamide Hydrochloride RS 
in the same medium and similarly chromatographed. 

Tolerances —Not less than 80% (Q) of the labeled amount 
of Cz^HnGNjOz - HG ls dissolved in 30 minutes. 

Uniformity of dosage units (905): meet the reguire- 
ments. 

Assay— 

Mobile phase —Transfer 500 ml of acetonitrile to a 
1000-mL volumetric fiask. Dilute with water to volume, add 
20 drops of phosphoric acid, mix, and filier. Make ad j ust- 
ments tf necessary (see System Suita bili ty under Chromatog- 
raphy (621}). 

Standard preparation—D\sso\ve an accurately weighed 
guantity of USP Loperamide Hydrochloride RS in a mixture 
of acetonitrile and 0.5 N hydrochloric acid (1:1) to obtain a 
solution having a known concentration of about 0.2 mg per 
mL. Transfer 5.0 mL of this solution to a 100-mL volumetric 
fiask, dilute with a mixture of acetonitrile and water (1:1) to 
volume, and mix to obtain a solution having a known con¬ 
centration of about 10pg per mL. 

Assay preparation— Transfer, as completely as possible, 
the contents of not less than 20 Ca psules to a suitabfe tared 
Container, and determine the average weight per capsule. 
Mix the combined contents, and transfer an accurately 
weighed portion of the powder, equivalent to about 20 mg 
of loperamide hydrochloride, to a 100-mL volumetric fiask. 
Add about 35 mL of 0.5 N hydrochloric acid and sonicate 
for 15 minutes. Add 35 mL of acetonitrile and sonicate for 
an additiona! 15 minutes. Dilute with a mmture of aćetoni- 
trile and 0.5 N hydrochloric add (T:I) to volume, mix, and 
filter. Transfer 5.0 mL of this solution to a 100-mL volumet- 
ric fiask, dilute with a mixture of acetonitrile and water (1:1) 
to volume, and mtx. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is equipped with a 220-nm detector 
and a 4-mm x 25-cm column that contains 10-pm packing 
L10. The fiow ratę is about 2 mL per minutę. Chromato¬ 
graph the Standard preparation, and record the peak re¬ 
sponses as directed under Procedurę: the column effidency, 

N, determined from the analyte peak is not less than 1900 
theoreticaf plates, the capacity factor, fC f is not less than 
3.5, and the relative standard deviation for replicate injec- 
tions is not morę than 2.0%. 


Procedurę —Sępa rat ely inject equal volumes (about 50 f.iL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of CzsHjiCINzGz - HCI in the portton of Capsules 
talcen by the formula: 

2000C(/W fj) 

in which C is the concentration, in mg per ml, of USP 
Loperamide Hydrochloride RS in the Standard preparation; 
and tu and r* * are the peak responses obtained from the 
Assay preparation and the Standard preparation , respectively. 


Loperamide Hydrochloride Orał 
Solution 


DEFINITION 

Loperamide Hydrochloride Orał Solution contains NLT 
90.0% and NMT 110.0% of the labeled amount of loper¬ 
amide hydrochloride (GaHsaCINjO* ■ HCI). 

IDENTIFICATION 

■ A. INFRARED ABSORPTION (197K) 

Sample: Transfer a volume of Orał Sofution containing 
a suitabłe amount of loperamide hydrochloride (typL 
cally 12-24 mg) to a separator containing about 
100 mL of water and 1 mL of 50% sodium hydroxide 
solution, and gently swirl the contents. Add 50 mL of 
metbylene chloride, shake gently by hand, refeasing 
pressure often, and then shake by mechanical means 
for 20 min. Allow the layers to separate. Transfer the 
lower methylene chłońcie layer to a separator contain¬ 
ing 100 ml of water. Shake gently by hand, releasing 
pressure often, and then shake by mechanical means 
for 10 min. Allow the layers to separate. Transfer the 
lower methylene chloride layer Lo a 25 0-mL beaker, and 
evaporate to dryness on a steam bath with the aid of a 
current of alr. Add 10 mL of methanol and 500 mg of 
potassium bromrde to the beaker. Evaporate to dryness 
on a steam bath with the ard of a current of air, and 
use the resfdue. 

Acceptance criteria: The spectrum obtained from the 
Sample shows bands at approximate!y 3400 cnr 1 , 

2929 crrr T , 1624 cm -1 , and 1493 cirr T , similar to the 
spectrum from a Standard similarly obtained. 

* B. The retentlon time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer: 3,0 g/L of monobasic potassium phosphate in 
water 

Mobile phase: Acetonitrile and Buffer (37:63), adjusted 
with 5% phosphoric add to a pH of 3.0 
Standard stoek solution: Prepare 2 mg/mL of USP 
Loperamide Hydrochloride RS in methanol. Dilute this 
sofution with water to obtain a 0.1-mg/mL solution. 
Standard solution: 0.01 mg/mL of USP Loperamide 
Hydrochloride RS in Mobile phase from the Standard 
stock solution 

Sample solution: Nominally 0.01 mg/mL of loperamide 
hydrochionde from Orał Solution, prepared as follows. 
Transfer a volume of Orał Solution, equivalent to about 
1.0 mg of loperamide hydrochloride, to a 100-mL volu- 
metrie fiask. Dilute with Mobile phase to volume, mix, 
and filter. 
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Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 

Column: 4.0-mm x 8.0-cm; 5-jim packing L7, 4.ó-mm 
x 7.5-cm; 3.5-pm packing L7, or 4.6-mm x 12.5-em; 
5-pm packing L7 
Flow ratę: 1.5 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampte solution 
Calculate the percentage of the labeled amount of 
ioperamide hydrochioride (C^HiiCINjOz * HCI) in the 
portron of Orał Solution taken: 

Result = (fuM) x (Q/Cu) x 100 

r v = peak area from the Sample solution 

r s - peak area from the Standard solution 

Cj - concentration of USP Loperamide 

Hydrochioride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of loperamide 
hydrochioride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-11 0,0% 

OTHER COMPONENTS 

• AlCOHOL Determination, Method II (611) (if present): 
9Q.O%-110,O% of the labeled amount of alcohol 
(C.HsOH) 

PERFORMANCE TESTS 
« UNIFORMITY OF DOSACE UNlTS (905) 

For single-unlt containers 
Acceptance criteria: Meets the requirements 

• Deliverable Volume (698) 

For multiple-unit containers 
Acceptance criteria: Meets the requirements 

5PECIFIC TESTS 

• PH (791): 2.7-6,5 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage; Preserve in tight, light-resistant 
containers. Storę below 40°, preferably between 15° and 
30°, unless otherwise specified by the manufacturer, 

• USP Reference Standards (11) 

USP Loperamide Hydrochioride RS 


Loperamide Hydrochioride Tablets 

DEFINmON 

Loperamide Hydrochioride Tablets contain NLT 90.0% and 
NMT 110,0% of the labeled amount of loperamide hydro- 
chloride (C^HhCINzOi * HCI). 

IDENTIFICATION 

e A. 

Ultraviolet Absorption (197U) 

[Non—This procedurę is not applicable for Tablets la¬ 
beled as chewable.] 

Wavelenqth rangę: 250-300 nm 
Standard solution: About 0.4 mg/mL of USP Loper¬ 
amide Hydrochioride RS, prepared as follows. Transfer 
an amount of USP Loperamide Hydrochioride RS to a 
suitable volumetric fiask, dissolve first in isopropyf. alco- 
hal, using 50% of the finał volume. Add 0.1 N hydro- 


chloric add equiva)ent to 10% of the finał volume, 
and di lute with isopropyl alcohol to volume. 

Sample solution: Transfer a quantity of ffnefy pow- 
dered Tablets equfvalent to about 10 mg of fopen 
amide hydrochioride to a test tubę. Add 20.0 mL of 
isopropyl alcohol, shake by mechanical means for 1 
min, and allow to settle. Pipet 9.0 mL of the superna- 
tant into a 10-mL volumetrrc fiask, and dilute with 0.1 
N hydrochloric add to volume. 

Acceptance criteria: The spectrum of the Sample solu* 
don exhibits maxima and minima at the same wave- 
lengths as those of the Standard solution, concomt- 
tantly measured. 

Thin-Layer Chromatographic Identification Test (201) 
[Notę —For Tablets labeled as chewable, use the follow- 
ing procedurę.] 

Standard solution: 1.0 mg/mL of USP Loperamide Hy- 
drochloride RS in methanol 

Sample solution: Grind a number of Tablets, equiva- 
lent to 10 mg of loperamide hydrochioride, with 
10 mL of methanol for about 2 min. Centrifuge the 
mixture, and use the supematant. 

Application vofume; 10 pL 

Developing solvent system: Chloroform, methanol, 
and formie add (75:25:1) 

Analysis: Visualize the spots by using DragendorfPs TS. 
Acceptance criteria: Meet the requirements 

* B. The retention time of the maior peak of the Sample 

solution corresponds to that of tne Standard solution , as 
obtained in the Assoy. 

ASSAY 

* PROCEDURĘ 

Solvent mixture: Methanol and acetonitrile (3:1) 
lon pairlng solution: Solution containing 2.35 g/L of 
sodium 1 -hexanesulfonate and 2.88 g/L of monobasic 
ammonium phosphate in water, adjusted with phos- 
phoric add to a pH of 3.2 

Mobile phase: Solvenł mixture and lon pairing solution 
(55:45) 

System suitability solution: 0.2 mg/mL of USP Loper¬ 
amide Hydrochioride RS and 0.002 mg/mL of USP 
Loperamide Related Compound F RS in Mobile phase 
Standard solution: 0.2 mg/mL of USP Loperamide Hy¬ 
drochioride RS in Mobile pnase 
Sample solution: Fili a 100-mL volumetric fiask with 
Mobile phase. Immediately transfer a number of Tablets 
equivalent to 20 mg of loperamide hydrochioride to the 
fiask, and cap tightTy. Sonicate for 15-30 min with in- 
termittent shaking. Allow the ton ten ts to settle, and use 
a elear supematant. 

Chromatographic system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV219nm 

Column: 3.9-mm x 15-cm; 5-pm or 10-pm packing LI 
Flow ratę: 2 mL/min 
injection volume: 50 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requlrements 

Resolution: NLT 3.0 between loperamide and loper¬ 
amide related compound F, System suitability solution 
Tailing factor: NMT 2.0 for both peaks, System suita - 
bility solution 

Relative standard deviatlon: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
loperamide hydrochioride (C^HhCIN^Oz * HCI) In the 
portion of Tablets taken: 

Result - (ru/rs) x (Cs/Cu) x 100 
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fu = peak response from the Sample soiution 

r$ - peak response from the Standard soiution 

Cs « concentration of USP Loperamide 

Hydrochloride RS in the Standard soiution 
(mg/ml) 

Cu ~ nominał concentration of loperamide 
hydrochloride in the Sample soiution 
(mg/mL) 

Acceptance criteria: 90,0%-l 10,0% 

PERFORMANCE TESTS 

* DlSSOLUTION <711> 

Mediom; 0.01 N hydrochloric add; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard soiution; USP Loperamide Hydrochloride RS 
at a known concentration in Medium . [NOTĘ-—tf neces- 
sary, disso!ve USP Loperamide Hydrochloride RS in a 
minlmal amount of methanoi, and then dilute with Me¬ 
dium to finał concentration.] 

Sample soiution: Filtered soiution under test 
Buf f er: Transfer 3,0 g of triethylaminę hydrochloride 
and 1.0 ml of phosphoric acid to a 1-L fiask, and add 
550 mL of water. 

Mobile phase: Aceton i tli le and Buffer (45:55) 
Chromatographlc system 
(See Chromatograpny { 621), System Suitability,) 

Modę; LC 

Detector: UV 214 nm 

Column: 4,6-mm x 7,5-cm; 3.5-pm packing 17 or 4.6- 
mm x 12,5-cm; 5-um packing L7 
Flow ratę: 1,5 mL/min 
Injection voIume; 50 pL 
System suitability 
Sample: Standard soiution 
Suitability requirements 
Taifing factor: NMT 2.0 
Relative standard deviation: NMT 2 . 0 % 

Analysis 

Samples; Standard soiution and Sample soiution 
Calcufate the percentage of the labeled amount of 
loperamide hydrochloride (C 29 H 31 GN 2 O 2 . HCI) 
dissołved: 

Result - (rufr s ) x (Ci/t) x V x 100 

ry = peak response from the Sample soiution 

^ = peak response from the Standard soiution 

Q - concentration of the Standard soiution 

(mg/mL) 

i - labefdalm (mg/Tablet) 

V" - volume of Medium , 900 mL 

Toferances: NLT 80% (Q) of the labeled amount of 
loperamide hydrochloride (CsHaiCINzOz ■ HCI) is 
dissolved. 

* Uniformity of Dosage Units (905): Meet the 

requirements 

IMPURITIES 

• ORGANIC IMPURITIES 

Solvent mixture, łon pairrng soiution. Mobile phase. 
System suitability soiution, Sample soiution, and 
Chromatographic system: Proceed as directed in the 
Assoy. 

Standard soiution; 0,002 mg/mL of USP Loperamide 
Related Compound F RS in Mobile phase 
System suitability 
Sample: System suitability soiution 
Suitability reąuirements 

Resolution; NLT 3.0 between loperamide and loper¬ 
amide related compound F 
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Tailing factor: NMT 2.0 for both peaks 
Analysis 

Samples: Sample soiution and Standard soiution 
Calculate the percentage of loperamide N-oxide in the 
portion of Tablets taken: 

Result = (rr/r s ) x (Cs/Cu) x 100 

rr - sum of the peak responses of the c/s and trans 
isomers of N-oxide from the Sample soiution 
n ~ peak response of loperamide related 

compound F from the Standard soiution 
C s = concentration of USP Loperamide Related 
Compound F RS in the Standard soiution 
(mg/mL) 

Cu = nommai concentration of loperamide 
hydrochloride in the Sample soiution 
(mg/mL) 

Acceptance criteria: See Tabfe h 


Table 1 


Name 

Refatlve 

Retention 

Time 

Acceptance 

CHterla, 

NMT (%> 

La Derami de 

TO 

_ 

Loperamide trans-N- 
oxide (loperamide 
related compound 

e 

1.5 

2.0* 

Loperamide ds-N - 
oxide b 

1*7 


* For the sum of trans and cis-isomers, 
u p i ,4r) - 4- (4 - C h lor o ph e ny I) -1 -[4-(dlmethylamino)-4-oKd*3,J* 
diphenylbutyl]-4-hydroKypiperldfne 1 oxide. 


ADDBTBONAL REQUIREMENTS 

* Packaging and Storage; Preserve *n well-closed, light- 

resistant containers. 

* Labeling: La bel che wabię Tablets to indicate that they 
are to be chewed before swallowing, 

* USP Reference Standards (Tl) 

USP Loperamide Hydrochloride RS 
USP Loperamide Related Compound F RS 
Loperamide trons-/V-oxide; 

(lr,4s)^-{4-Chlorophenyl)-1-[4-(dimethylarmno)-4-oxo 
3,3-diphenylbutyl]-4-hydroxypipendme 1-ox kle, 
C^HnCIN.O: 493.04 


Lopinayir 



C 3? H, s N,0 5 628.80 

[1 S-[1 /?*(fl*),3/?*,4fl*]]-N-[4[[(2,6-Dimethylphenoxy) 
acetyl]amino]-3-hydroxy-5'phenyl- 

1 -(phenylmethyOpentyij-tetrahydro-a^l -methylethyl)- 

2 -oxo-1 (2 hf )-py rr m i d i n ea ceta m t de; 
(aS)-Tetrahydro-/V-[(ot5)-ot-f(2S,35)-2-hydroxy-4-phenyl- 

3-[2-(2,6 -xy ly Jo xy)a celami do] b u ty I] p h en ethy I ]-ct- i s o p ro py I - 
2-oxo-1 {2H)-pyrimidineacetamide [192725-17-0], 
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DEFIN1TION 

LopEnavEr contains NLT 98.0% and NMT 102.0% of 
lopinavir (C^H^N^Os), cakulated on the anhydrous basis. 

IDENTIFICATION 
* A. INFRARED ABSORPTION (197A) 

o B. The retention time of the lopinavlr peak of the Sample 
solution corresponds to that of the Standard sol u don , as 
obtained En the Assoy. 



A5SAY 
© Procedurę 

Buffer: 2*7 g/L of monobask potassium phosphate and 
0*9 g/L of dibasic potassium phosphate in water. Adjust 
with phosphodc acid to a pH of 6.0. Pass the solution 
through a suitable fElter of 0.45-Lim porę size. 

Difuent: AcetonitrEle and water (1:1) 

Solution A: Aceton itrile and Buffer (9:1 T) 

Mobile phase: Solution A 

Standard solution: 0.025 mg/mL of USP Lopinavir RS 
in Difuent 

Sample solution: 0.025 mg/mL of Lopinavir In Diluent 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4*ó-mm x 25-cm; 4-j.im packing LI 

Column temperaturę: 50° 

Flow ratę: 1 mL/min 
Injection volume: 20 j*lL 
Run time: 60 min 
System suitability 
Sample: Standard solution 
Suitability requirements 
Column efficiency: NLT 8000 theoretica] plates 
Capacity factor: NLT 15 
Tai ling factor: 0.8-1.5 
Re!ative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
CaJculate the percentage of lopinavfr (C^LU^Os) in 
the portion of Lopinavir taken: 

Result = (ru/n) x (G/Cu) x 100 

ru = peak response from the Sample solution 

n = peak response from the Standard solution 

G = concentration of USP Lopinavir RS in the 
Standard solution (mg/mL) 

C u - concentration of LopInavir in the Sample 
solution (mg/mL) 

Aceeptance criteria: 98.0%-1 02.0% on the anhydrous 
basis 


mpumim 

® Residue om Ignjtion (281): NMT 0.2% 


Delete the fotlowing: 

m * Heaw Metals, Melhod i i (231): NMT 20 jug/g# Im > 

j jn-201 aj 

* Organic Impurities: Procedurę i 

[Notę—F or early-eEuting impurities.] 

Buffer, Diluent, and Solution A: Prepare as directed in 
the Assoy* 


Solution B: Acetonitrile and Buffer ( 3:1) 
Mobile phase: See Tobie L 


Table 1 


Time 

(mini 

Solution A 

Solution B 

I3M 

0 

100 

0 

60 

100 

0 

61 

0 

100 

81 

0 

100 

82 

100 

0 

100 

100 

0 


System suitability solution: 0*5 mg/mL of USP 
Lopfnavir System Suitability MExfure RS in Diluent 
Standard solution: 0.005 mg/mL of USP Lopinavir RS 
En Diluent 

Sample solution: 0*5 mg/mL of Lopinavir in Diluent 
Chromatographic system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6~mm x 25-cm; 4-jim packing LI 

Column temperaturę: 50° 

Flow ratę: 1 mL/mrn 
Injection voiume: 20 pL 
Run time: 100 min 

[Notę—D ata collection is only for the first 60 min* The 
remaining gradient steps wash out the late-eluting im¬ 
purities and re-equifibrate the column*] 

System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he re!ative retention times are listed En 
Table 2*] 

Suitability requirements 

Resolution: NLT 1.2 between lopmaytr AZ-formylphe- 
noxyacetamide and Eopinayir A/-acetylphenoxy- 
acetamide, System suitability solution 
Capacity factor: NLT 15, Standard solution 
Column efficiency: NLT 8000, Standard solution 
Tariing factor: 0.8-1.5, Standard solution 
Relallve standard deviation: NMT 3*0%, Standard 
solution 
Analysis 

Samples: Diluent , System suitability solution , Standard 
solution, and Sample solution 

Calculate the percentage of each lopinavir related Empu- 
rity and unidentified impurity in the portEon of 
Lopinavir taken: 

ResuEt = (r w fo) x (G/G) x (1/0 x 100 

ru = peak response of each impurity from the 
Sample solution 

rs = peak response of lopinavir from the Standard 
solution 

G - concentration of USP LopinavEr RS in the 
Standard solution (mg/mL) 

C u = concentration of Lopinavir in the Sample 
solution (mg/mL) 

F = relative response factor (see Table 2) 
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Table 2 


Marne 

Relatlye 

Retention 

Relałive 

Response 

Factor 

Accepłance 
Crlterla, 
NIVIT f%1 

Lopinavir Free amine^ 

0,03 

0,61 

0.1 

Lopinauir W-formylami- 
noalcohoJ 1 * 

0,07 

0,80 

0,2 

Looinavir dlyalinate 1 

0.10 

0.65 

OJ 

Sulfoiopinayir^ 

0.13 

0.76 

OJ 

Lopinavir phenoxy- 
acetamide^ 

0.25 

0.9Ć 

0.1 

Lopinavir W-Formylphe- 
noxyacetamide f 

0.59 

1.3 

0.1 

Lopinavir N-acetylphe- 
noxyacetamid^ 

0,62 

1.2 

OJ 

LoDinavir oxazine h 

0.90 

T .1 

OJ 

Lopinavir 

1.00 

_ 


(soloDina^ir 1 

1.10 

0.99 

0,2 

Lopfnavir 2,4-phenoxy 
isomeri 

1-13 

0.97 

0.1 

Lopinavtr o-valine dias- 
tereomer 

1.25 

LI 

OJ 

Z-Di acyl ethened iam ine 1 

1.28 

1.4 

OJ 

Lopi navir (2fl p 4fl) di a ster¬ 
eo mer™ 

1.32 

L0 

0J^ 

Looinavir (4^) e pi mer 1 

1.38 

0.97 

0.1 

Any other indMduai im- 
purity 

— 

1.0 

OJ 


J ( 5)-N-[{2 5,4 S, 5 5} - 5 - Am in o-4-hy droxy- 1, 6-d iph eny I hexan-2 -y 1 ]- 3 -methyl- 
2-[2-oxotetra hydrapy rimld in-1 (2 H)-y (] buta nam ide. 
b (5}-NJ(25 p 45,55>5-F0rmaniidG^-hydraxy -) ,6-diphenylhexan-2-ylJ-3- 
methy l-2-[2-oxo tet rahy dropyrimidi n- 1 (2 H)-y \] butan am ide. 
Ł {25 i 2^N,W'-[C2S,3S ł 55>3-Hydroxy-l,6-diphenyihexane-2 f 5-dEyl]bis(3- 
methy l-2-[2-oxotetrahyd r opyn m idi n-1 (2 ^-y I ]bu tanamłde}. 
ć {2S, 3 5,5 5) -2 -[2*(2, 6-Di meth ylphen oxy)acet am i d o] -5 - ((5)- 3- met hy J -242- 
oxotetrahydropyrimidin-1 (2H)-y!jbutanamido}-1,6-dipbenyfhexan-3-yl hy- 
drag en suffate* 

f W-[(25 J5,55)-5-Amino-34iydraxy-1 ,6-diphenyfhexan-2-yl]-2-(2,6- 
di m e t hy tphe noxy)aee tamlde. 

r 2-(2,6-Dime th yI phenoxy)-N-[(2 5, 3 5, 55}-5-fGrma m ido- 3-hy draxy-1 , 6- 
di pftenyf hexa n-2 -y I jaeetamfde. 

g N-[(25,35,55) -5 - Atetam sdo-34tydroxy-1, 6-diph eny I hexan-2-yl]-2-{2, 6- 
d imethy Iphen oxy )aceta mide. 

h W-f(S)-1 4(45 H 65)-4-BenzyJ-2-oxa-1,3-Gxazinan-6-yl]-2-phenylethyl) -2-(2 p ó- 
d Imethy lphenoxy)acetaiTude, 

' (5)- N- ((25,3 5,5 5}- 5 ■ [2-{2 f 6- O im e * hy Iph enoxy) aceta m id o j-3 -hyd r oxy ■ 1 H 6 ■ 
d i p heny Ih ex an - 2-yJ} - 3 -me thy l-2-[2-o xo tetra hydro py ri midin-1(2tf)- 
yfjbutanamide. 

l (S)- N-[(2 5,45,55)-5-[2-(2,4-DimethyIphenoxy)acetamido]-4-hy droxy-1,6- 
d iph e ny I hexa n-2 -y I}- 3 * m ethy l-2J2-oxote t rahy d ro py ri mi din-1 (2H)- 
yfjbutanamide. 

* (10- ft^(2 5,4 J, 5 S}-5 4 2-(2,ó- Dime thylphenoxyJ acetam Edo]-4 -hyd roxy-I p 6- 
d iph eny! hexan-2-y IJ * 3- methy l-2-[2-GXQtetrahydropyTi mid in-1 (2 H)- 
yl] butan a mide. 

1 (2>M, AT-{Ethene-1, 2 - d iyi)b fs[ 2-(2 p 6-d imel hylphenoxy)a ceta m ide]. 
m C M 5 5)-3 - [242,6- Dime thy!p hen oxy)aceta m ido]-4- hyd roxy-1 p 6- 

dip henylh ex a n-2-yl} - 3 -me thyl-2-[2-oxotetra hyd ro pyri m idi n-1 (2 H)~ 
yijbuEanamide, 

n (51-W- ((2 5,4 fl,55)-5-[ 2-( 2,6-Di me thy Iphen oxy )acetam ido]-4- f wdr oxy-1,6- 
d iph eny 1 hexa n-2-y i) * 3 - methy l-2-{2-ox Gte t rahy d rapy rimid rn-1 (2H) - 
yljbutanamide, 

< ORGANtC IMPURITIES: PROCEDURĘ 2 

[Notę—F or late-eluting imęurities.] 

Buffer, Diiuent, and Solution A: Prepare as directed in 
the Assay. 

Solution B: AcetonItrile and Buffer (3:1) 

Mobile phase: Sofution A and Solution B (3:7) 

System suitability solution: 0.5 mg/mL of USP 
Lopfnaw System Suitability Mixture RS in Diiuent 
Standard solution: 0.005 mg/mL of USP Lopinavrr RS 
tn Diiuent 

Sample solution: 0.5 mg/mL in Diiuent 
Chromatographic system 

(See Chromaiograpny {621 }, System Suitability ,) 


Modę: LC 

Detector: UV 215 nm 

Column: 4,6-mni x 25 -cm; 4-pm packi ng LI 

Coiumn temperaturę: 50° 

Flow ratę: 1 mL/min 
Injection volume: 20 pL 
Run time: 50 min 

System suitability 
Sample: Standard sofution 
[NOTĘ—The relative retention times are listed in 
Table 3 J 

Suitability requirements 
Capacity facton NLT 1.5 
Column efficiency: NLT 3000 
Tailing factor: 0.8-1.5 
Relative standard deviation: NVTT 3.0% 

Analysts 

Samples: Diiuent , System suitability solution , Standard 
solution , and Sample solution 

Calcu la te the percentage of each lopinavir related impu- 
rtty and unidentified Empurity in the portion of 
Lopinavir taken: 

Result = (fu/r*) x (Ci/Cu) x (1 /F) x 100 

r u - peak response of each impurily from the 
Sample sofution 

fs - peak response of lopmavir from the Standard 
sofution 

Q = concentration of USP Lopinaytr RS in the 
Standard solution (mg/mL) 

Cu - concentration of Lopinavir in the Sample 
solution (mg/mL) 

F - relative response factor (see Tobie 3) 


Table 3 


Na me 

Relative 

Retention 

Relative 

Response 

Factor 

Acceptance 
Crlteria, 
NIVIT (W 

Looinavir 

1,00 

_ 


LoDtnayir O-acył^ 

1.49 

0.77 

0J 

Lopinavir (2fl) 
epimed 5 

1,91 

LI 

OJ 

Lopinavir diamidet 

4,39 

1.4 

OJ 

Lopinavir N-acyH 

6.01 

1.3 

OJ 

Lopinavir Q-phenox- 
yactyl^ 

7.14 

1.1 

OJ 

Lopinavir amino- 
al tobol urea E 

8.46 

1.3 

OJ 


a (S> ((2 S, 35,55)- 2 t 6- Di m ethy iphenoxy)acetam ido]-S-t(5>- 3 -methy! -2- 
(2-oxo {etrahydropy ri m id i n-1 (2 W)-yi)bu tan amtdo}-!, 6-d tph eny !hexan - 3-ytj 
3-methy t-2-[2-oxoteira hy dropy rim Edin- 1 (2 H)*yl ] butanoa te, 
b (S)-N((2/f H 45,S5)-S-[2-(2 p 6-Dimethy IphcnoKylacetaFTirdol-ł-hydroKy-1,6- 
dipheny1hexan-2-yl) - 3-rnethyl-2-[2-oxotetrahydrapyrimidin-1 (2 W)- 
yljbuianamide, 

c i\i,W'-[(25,3^5 5)-3-Hydroxy-1,6-diphenylhexane-2,5-diyl]bis[2-(2,ó- 
d i m e thy tph enoxy Jaceta mide]. 

rf {S)-N-[{2S,45,5 S)-5-[2-(2 ł 6-Dimethylphenaxy)acetamidoJ-4-hydraxy-1 p 6- 
d iphenyfhex an 2 -yl}-2- (3-[2-(2 p 6-dłrn e Lhyiphen oxy)acety tf-2-o x0 te- 
trahy dropyrimidin-1 {2fl)-yf} -3 -methy Ibu ta na mide. 

* (25,3 5 P 5 S)-2 Ą2‘{2 t 6- D i me thy! phe noxy )ace 1 a mido J-5 -((5)- 3 -methy I -2- f 2 - 
Qxotetrahydropyrimidin-l (Zrij-yijbulanamidoj-l ,6-diphenylhexan-3-yl 2- 
(2,6-d im ethy fph eno xy )a ce ta te. 

f N,/V'-(25,r5 p 3S J 3 ł 5,55,5^-5 ł 5 , -Carbonylbi5(azanediyl)bis(3-hydraxyl f 6- 
diphenylhexane-5 ł 2-diyl)bi5[2-{2,6-dimethylphenoxyjacetamiae|. 
g Exdude From Organie impurities, Procedurę 2, lopinavir (4/?) epimei and 
any other peak eluting prior to thii peak because these are already monl- 
tored in Procedurę h 
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Table 3 (Continued) 


Name 

Relative 

Retention 

Re|atEve 

Response 

Factor 

Acceptance 

CrJteria, 

NMT 

Any other indmdua! 
imourity 

— 

1.0 

0.1 

Total impurities from 
Procedurę 1 and 
Procedurę 2 

— 

TO 

0.7<ł 


,ł (S)- {(2 5, 35,55) -2-[ 2*(2, 6-D fmethy J p henoxy)aeet ami do] -5~ [(5)- 3- methy \ -2 - 
(2-ox otetra hy d ropy r i m idi n-1 (2 hf)-y\) bu tana m i do] -1,6- d i ph eny I hexa rv 3-ylJ 
3-methy 1-2 [2-ox o tetrahy d ropy ri m id i o-1 (2 H)~y I ] bu i an o a te. 
b (S)‘W-{(2M5,5 S) *5► [2*(2,6 DimethyIphenoxy)acetamido]-4-hydraxy-1,6- 
d ipheny Ib exa n -2-yJ) -3-methyJ -2-[2-o xotetra hydropy r i midin4(2tf)- 
yljbutanamide. 

< ty N*-1(25,35,5 S)-3 ■ Hydroxy- 1,6-diphenylhex ane-2, S- d iyI ] bi s[2-{2, &- 
dimetbyl pbenoxy)ac eta mide]. 

a (5)-N-((25,45,55)-5-f2-(2,6-Dimethylphenoxy)acetamido]-4-hydroxy-1,6- 
d iph enyl hexa n-2 *yl) -2- {3-( 2-(2,6-d śmethyfphenoxy)acetyl]-2-Qxoi:e- 
tra hydra pyrirmdin-1 (2H)-yl)-3-methy!butanamide. 

11 (2 5,35,5 5)-2-[2-(2, 6-D i m elhy I phenoxy )ace Carnt do] -5- ((5) - 3 - m et hy I -2-[2 - 
oxotetrahydropyrtm1dln-1 (2N)-yr]biJtan£nnido}-1,6-dipheaylhexan-3-yl 2- 
(2,6-d imethy Iphen oxy )acetate. 

' H N *~{2 5, 2'5,35,3'5, 5 5,5'S}-5,5'-Carbo nyI bi sfazan ediy I) b is( 3-hydroxy-1,6- 
di phenylheaane- 5,2*d(yf)bis[2-(2,6-d imethy tphenoxy Jaceta m ide]. 
a Exdude from Organie łmpuritiei. Procedurę 2, lopinavir (4fl) epimer and 
any other peak elgting prior to thts peak bet a me these are already moni- 
tored in Procedurę }. 

Acceptance criteria: See Tobie 2 and Table 3 . 

SPECBFBC TESTS 

* Water Oeteriyiimation, Method I (921): NMT 4.4% 

ADDITIONAL REQUIREMENT5 

» PACKAGIKC and Storage: Preserve in tight containers. 
Storę at room temperaturę, 

• USP REEERENCE StANDARDS (11) 

USP Lopinavir RS 

USP Lopinavir System Suitability Mixture RS 
Lopinayir System Suitability Mixture contains lopinayir 
N-fDrmylphenoxyacetamidą lopinayir /V-acetylphenoxy~ 
acetamide, and seyeral other minor components. 
Lopinayir N-formylphenoxyacetamtde is (2-(2, 6 - 
dimethylphenoxy)-N-[(25,35,5S)-5-formamido-3-hy- 
drGxy4,ó-diphenylhexam2-yl]acetamide. 

C 29 H^N 2 O ą 474.59 

Lopinayir N~acetylphenoxyatetamide is (N~[(2S t 3S f 5S)- 
5-acetamido-3-nydroxy-l , 6 -diphenylhexan-2-yl]~2~(2,6- 
dimethylphenoxy)acetamide. 

C jo H 3 ń N 2 O 4 488.62 


Lopinayir and Ritonayir Orał Solution 

DEF1NITION 

Lopinayir and Ritonayir Orał Solution contains NLT 90.0% 
and NMT 110.0% of the labeled amounts of lopinayir 
(CjzHUN^Os) a nd ritonayir (C^l^NaOsS*). 

IDENTIFICATION 

* A. The retention times of the lopinavir and ritonayir 
peaks of the Sample solution correspond to those of the 
Standard solution , as obtained in the Assay. 


A5SAY 

* 10P1NAVIR AND RlTONAVIR 

Buffer: 4.1 g/L of monobasic potassium phosphate in 
water 

Solution A: Acetonitrile and Buffer (65: 35} 

Solution B: Acetonitrile and Buffer (50:50) 

Mobile phase: Acetonitrile, methanol, tetrahydrofuran, 
and Buffer (175:100:100:625)* Separately filier the Buffer 
and the premixed solyents before combining them to 
make the Mobile phase . 

Standard stock solution: 0.1 mg/ml each of USP 
Loptnavir RS and USP Ritonayir RS in Solution B 
Standard solution: 0,025 mg/mL each of USP Lopinayir 
RS and USP Ritonayir RS in Solution B from the Standard 
stock solution 

Sample stock solution: Nominally 4 mg/mL of lopinavir 
and 1 mg/mL of ritonayir in Solution 4 prepared as fol* 
lows. Transfer a volume of Orał Solution equivalent to 
400 mg of lopinayir and 100 mg of ritonayir to a 
100-mL yolumetric fiask with the aid of several smali 
portlons of Solution A f and then dilute with Soiutfon A 
to yolume. 

Sample solution: Nominally 0.05 mg/mL of lopinayir 
ana 0.0125 mg/mL of ritonayir in Solution B from the 
Sample stock solution 
Chromatographic system 
(See Chromatograpny (621 ) t System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4,6-mm x 15-cm; S-pm packing L7 
Coiumn temperaturę: 40° 

Flow ratę: 1.5 ml/min 
Injection yolume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: 0*8-1,2 for the ritonayir peak 
Relative standard deviation: NMT 2,0% each for 
ritonayir and lopinayir 
Analysls 

Samples: Standard solution and Sample solution 
Calculate the percentages of the labeled amounts of 
lopinayir (C^I-heN^O*) and ritonayir (Cj/hUNaOsS*) in 
the portion of Orał Solution taken: 

Result = (W/s) x (Q/Q) x T00 

r u - peak response of the corresponding analyte 
from the Sample solution 

n = peak response of the corresponding analyte 
from the Standard solution 
Cs = concentration of USP Lopinayir RS or USP 
Ritonayir RS in the Standard soiution 
(mg/mL) 

Cu = nominał concentration of lopinayir or ritonayir 
in the Sample solution (mg/mL) 

Acceptance enteria: 90.0%^11 0,0% of the labeled 
amounts of lopinayir (C 3 7 H. ia N,iOj) and ritonayir 
(Cj 7 H, a N ń OsS 2 ) 
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PERFORMANCE TESTS 
o Deliuerable Volume (698) 

For multiple-unit containers 
Acceptance criteria: Meets the requirements 

IMPURITIE5 

0 Orcanic Impurities 

Buffer A: 4,1 g/L of monobasic potassium phosphate m 
water 

Buffer B: 3,8 g/L of monobasic potassium phosphate 
and 0-25 g/L of dibasic potassium phosphate in water 
Solution A: Acetonitrile and Buffer A (50:50) 

Sofution B: Acetonitrile, butyl alcohol, and Buffer A 
(15:5:80) 

Solution C: Acetonitrile and Buffer A (65:35) 

Mobile phase: Acetonitrile, tetrahydrofuran, butyl alco¬ 
hol, and Buffer B (18:8:5:69). Adjust with 1 M phos- 
phoric acid or 1 M potassium hydroxide, if necessary, to 
a pH of 6.3. 

Standard stock solution: 0-1 mg/mL each of USP 
Lopinavir RS and USP Ritonavir RS in Solution A 
Standard solution: 0.01 mg/mL each of USP Lopinavir 
RS and USP Ritonavir RS from Standard stock solution in 
Solution B 

Peak Identification solution: Transfer a weighed por- 
tion of Orał Solution to a crimp-top Container. Add an 
amount of citric acid equivafent to 1% by weight of the 
Orał Solution taken and mix until dissofved, Seal the 
Container, and heat at 50° for approximateEy 4 days. 

Use this degradation solution and fol Iow the procedurę 
described below in the Sampfe stock solution and Sample 
solution sections to prepare the Peak identificotion 
solution. 

Sample stock solution: Transfer 5 mL of Orał Solution 
with the aid of several smali portions of Solution C to a 
100-mL yolumetric fiask, and dilute with Solution C to 
vo!ume. 

Sample solution: Dilute 25.0 mL of Sample stock solu¬ 
tion with Solution B to 50.0 mL. Transfer 15.0 mL of this 
solution to a 50-mL centnfuge tubę that has been pre- 
viously rinsed with melhanof and dried. Add 20.0 ml of 
n-heptane, and shake vigorously until a uniform emuf- 
sion is formed, Vent the tubę period ically while shaking. 
Centnfuge the emulsion for about 5 min* Carefully re- 
move the top heptane layer by aspiration, leaving the 
elear Sample solution layer. The rmddfe viscous, doudy 
layer should be considered part of the heptane layer for 
removal by aspiration- Precondltion a strong anion-ex- 
change cartridge (puaternary ammonium functionalify 
on a styrene/divinylbenzene base) with a sorbent mass 
of 600 mg by rinsing the cartridge with 3 mL of mętna- 
no!, then 3 mL of Solution C, and repeating these rinse 
steps. Dry the cartridge for about 10 min with the aid 
of a Iow vacuum. Transfer 5.0 mL of the elear Sample 


solution to the preconditioned cartridge, With the aid of 
a vacuum, slowly pass the Sample solution completefy 
through the cartridge, coflect the extract In a 5-mL yol¬ 
umetric fiask, and tnen dilute with Solution C to 
yolume. 

Chromatographic system 

(See Chmmatography (621), System Suitability,) 

Modę: LC 

Detector: UV 215 nm and 240 nm 
Column: 4.6-mm x 15-crn; 3-pm packing L26 
Column temperaturę: 60° 

Ffow ratę: 1 mL/min 
Injection volume: 50 jiL 

Run time; 2 times the retention time of lopinavir 
System suitability 
Sample: Standard solution 
Suitability requirements 
Resolution: NLT 2.5 between the ritonavir and 
lopinavir peaks at 215 nm 

Tailing factor: 0,8-1,2 for the ritonavir peak at 240 
nm 

Re!ative standard deviation: NMT 3.0% for the 
fopinavir peak at 215 nm; NMT 3.0% for the ritonavir 
peak at 240 nm 
Analysis 

Sampfes: Standard solution, Peak identificotion solution, 
and Sample solution 

[Notę—D eternnine the refative retention vatues (r) for 
the components listed in Tobie 1 and Table 2 , using 
the time measured at the first baseline deflection of 
the Standard solution chromatogram as the void vol- 
u me (t M ).] 

To identify the ritonavir impurities, determine the rela- 
tlve retention value from the 240-nm chromatogram 
relative to ritonavir (see Table ?). The Peak Identifica¬ 
tion solution may also be used to identify ntonavir 
degradants, Unspecified ritonavir impurities are as- 
stgned according to the aigorithm outEined in Table 3. 
Cafculate the percentage of each ritonavir impurity in 
the port ton of Ora! Sofution taken: 

Result = (rufr s ) x (Q/C 0 ) x (1/f) x 100 

r u - peak response of each individuaf impurity 
from tne Sample solution 

rs - peak response of ntonavir from the Standard 
solution 

G ~ concentration of USP Ritonavir RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of rltonavir in the 
Sample sofution (mg/mL) 

F ~ relative response factor (see Table ?) 

Acceptance criteria; See Table L 
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Tabfe 1 


Name 

i?elative 

Retention 

Value 

iń 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT (%) 

Ureidoyaline 1 

0.03 

_ 

__ b 

W-Deacylvaline ritonavir £ 

0J1 

0.81 

0.8 

Glycerol carbamate analoo 11 

0.14 

0.62 


AcetamldoalcohoK 

0.15 

_ 

_^li 

Hydro xy pro pyl carbamate anatoq r 

0.249 

0.59 


2.5 -THE a zol y 1 meth yld ica rbama te h 

0.24 ; 

_ 


HvdroxyrltęnavErl 

0.36 

0.86 

0.3 

Hvdantoin aminoalcohol^ 

0.39 

0,73 

0,4 

Ritonavir hvdroperoxide l 

0.44' 

0.88 

0,2 

Ethyl carbamate analog" 1 

0.45' 

0.66 

0.7 

H vd a nto i n-oxa zol i d i no n e de riva tive n 

0,50 

_ 


Ethyl analop' 1 ' 

0.64 



O-Acyl isornerp 

0.74 

U 

0.2 

BOC-aminoalcohoh 

0.81 


_i* 

lsobutoxycarbonyl aminoalcohol 1 

0.81 

_ _ 

_ b 

Oxazolidinone denyatiye 1 

0.87 

0.53 

0.2 

Ureidovaline isobutyl ester 1 

0.94 

_ _ 


Rrtonayir 

l! 'f# 

_ 

_ 

4-Hydroxy jsomer^ 

1.05 

„ _ 


Bfl-Epimer 

1.11 


_b 

Aminoalcohol urea derivative w 

1.14 

_ 

_ii 

3R.5R- Eoimer* 

1.23 


„ij 

5fl-Epimer> 

1.32 

_ 


Dtacyl yaEjne urea 1 

T70 

— 

_b 

Any unspedfied ritonavir impurity 

_ _ 

1.0 

0.2 

Tota! ritonayir impurities, specified and 
unsoeciffed 

— 

— 

3,0“ 


11 [N-Mełhy I [(2 -isopro pyl-4-Lh Eazoly I) m e I hy l]a mi no]o arbony l-L-va fi ne. 

b These are process impurities which are induded in this tabfe for identifieatfort only, These impuriLies are eon troll ed in Ehe drug substance. They are not to be 
repnrted for the drug prodUCt and are not induded En the Łotal impurities. 

c TKjazoJ-5-yJmethyJ (25,35,55)-5-[(5)-2-amina-3-methyJbutanamtda]-3-hydroxy-l,ó-diphenylhexan-2-ylE:arbarnate. 

J Th iazol -5 -y J m et hy I (2 5, 3 5, 5 5)-5 -[(25) -2-(2,3 -d ihy d roxy propoxy ca rbony la m h o)- 3- m e thy Ibu ta na m ido]-3-hy ó roxy-1,6-d iph eny I hexa n-2 -y k a rbama te. 
iThiazol-5-yfmethyf (25,35 ł 55)-5-[(25)-2-(2-hydroxypropoxycarbonylamino)-3-methylbutanarnidoi-3"hydroxy-l,6'diplienylhexam2-ylcarbamate, 

1 Th iazol-5-yl methyl (25 ; 35 if 55)-5-aoetamido-3-hydroxy-1 ,ó-dipheny!hexan-2-ykarbamate. 

9 ]f two peaks appear with a relative retention s/alue of 0.24, the second peak will be EdentifEed as 2,5-thEazoEylmethyldicarbamate. 
h 2, 5 -Tli fazo fy I m ethy I d i ca rba ma te. 

! A single peak with a rdative re tent i on va!ue of 0.44 should be reported as the ethyl ca rba matę analog due to possible coelution with ritonavir hydro peroxtde 
impurity. 

I Th ia zol-5 -y 1 m ethy] (25,3 5,5 5)- 3 -hydro xy-5- [2-( 3- ([2 -(2- hyd roxy p ropa n -2-y I ):h iazo I -4-y I ] m et Hy I}- 3 -methy I u re id o)a ceta m Ed o]-1, ć-d iph e ny I h exan-2 -yt ca rbama te. 
k Th i a zol- 5 -y I m e t hy I (2 5,3 5,5 S)- 3 -hyd roxy-5 -[ (5)-4 - i so pro py I- 2,5 -di ox ol m i dazo I i d i n-1 -y I]-1,6-d i p h e ny I hexa n-2-y ka rba m ate, 

I Th EazoPS-yl m et hyI (2 5 f 35,55)-5- [( 5) - 2 -eth oxyc a rbonyla m i no - 3 - methy f bu ta na mido] - 3 -hyd roxy-1,6-d iphenyfh ex an - 2 -y loarbamate. 

m Th iazol-5 -y i methy I (2 S, 3 5,5 5)-5 - [{5) -2- {3- [(2-e thy 1 th i azo 1-4 -y E)m ethy i]- 3 -m ethy I u refdo] - 3-m ethy Ibu ta na m Ed o]- 3- hyd roxy-1, ó-di ph eny I h ex an-2 -y learba ma te. 

II (4 5,5 J)-Th ia za 1-5-yl me thyl 4-benzyl-5 -{(5)-2-[(5)-4- rsopropyt-2,5-diox oj rn idazo fidin-1 -ylJ - 3 -p be ny I p ropyl} -2 -oxooxazo fidi ne-3-ca rboxyl ate, 

Q Tli i azo t-5-yI methyI (2 5,3 5,5 5)-5- [(5)-2 - [ 3-[(2-e thyI th i azoi -4-y I )methyf] - 3 -m ethyl u reid o} -3 -methy I b uta n aml do] -3-hyd roxy-1,6-d ipheny 1 he xa n-2-ylea rb am ate. 
p (5)- {(2 5,3 5,5 S)-5 -A mi no-1,6-d i p h e nyl-2 -[ (Lhi azol-5 -y I m ethoxy) ca rbo nyla m ino] h exa n -3 -yl} 2-{ 3-[(2- isppropy I th Eazo I -4-yi )me t hyl ] -3 -methyl u reEd o) - 3 -m ethyl bu ta- 
noate. 

i ThEazof-5-yEmethyt (25,35,55H5-f-butoxycarbonylamino>3-hydroxy-l r ć-diphenylhexan-2-ykarbamate. 
r Th iazol-5-yl methyl (25,35,5 J)-(5-isobu loxycarbony lamino)-3-hydroxy-T ,6-diphenylhexan-2-ykarbamate. 

1 (5)-M-[(5)-1 -[(45,5S)-4-Benzyl-2-oxooxazolEdin-5-yl]-3-pherLylpropan-2-yl]-2-{3-[(2-isoprcipylthiazof-4-yl)methyl]-3-methylureidD}-3-methylbutanamide. 

1 (5} - Eso b u ty I 2- {3-[ (24 so p ropy Et h iazo I -4-y f)im ethyl ] - 3 - methyl u re i d o}- 3-m ethyl bu ta n oa te. 

u Th iazol-5-y I methyl (2 5,4 5,5 5)-4 - hyd roxy-5 - [(S)- 2- {3 -[ (2-isopropyIth iazol-4-yI) methyl]- 3-methyJu reido}- 3-m e thyl b u ta na mi do] -1, fi - d i phenyI hexa n -2-y f car ba ma te. 
v Th iazol-5 -y 1 m ethyl (2 5,3 R, 5 5) - 3 -hydroxy-5 -[(5)- 2- {3- [(2 - iso p ro pyl th i azo I -4-y l)methy I] - 3 -m eth y I u reid o) - 3-methy I bu Ea na m id o] - 1 ,6-d I phenylh ex an-2-yl c a rba ma te. 

* Bis( thiazol -5 -y I m e thyl) (2 5,2'5,3 5,3'S, 5 5,5 f 5)-5,5 '-ca rbo ny I bis(azaned ty I) bis( 3 - hydroxy-1,6-d i pheny I h ex an e-5,2-diy f)d Eca rb amate, 

* Th iazol-5 -y I methyl (25,3 R, 5 R )-3 -hyd roxy-5- [(5)-2- {3 -[(2- i so pro pyl t h iazol A -y i)m ethy I]- 3 - methy lu reido] - 3-m ethy Ibutan ami d o] -1,6-d Eph e ny I hexa n-2 -y lea rba m ate. 
v Thiazof-5-yfmethyl (2S,35,5S)-3-hydroxy-5-[(5)-2-{3-[(2-isopropylthiazoi-4-yl)methyl]-3-methylureido}-3-methylbutanamEdo]-1,6-dEphenylhexan-2-ylcarbamate. 
£ (5}-N-[(25 J 45,55)-5-(ThEazot-5-ylnrtethoxycarbonylamino)-4-hydroxy-1,6-diphenylhexan-2-y|]-2-f3-[(25,45,55)-5-(Lhiazo!-5-yfmethoxycarbonylamino)-4-hydroxy- 
1,6-d ipnenyl hexa n-2 -y I] u reido) - 3 -m ethy Ibutan amide. 

Disregard any peak less than 0.01% in the calculation of totaf Impurities. 

To identify the lopinavir impurEtfes, determine the rela- Any impurity assigned es a ritonavir impurity at 240 

tive retention value from the 215-nm chromatogram nm that is also o6served at 215 nm is discounted. Un- 

relative to ritonavir (see Tabfe 2). Compare the spedfied ritonavir impurities are assigned accordfng to 

215-nm chromatogram to the 240-nm chromatogram. the algorlthm outlined In Tabfe 3. 
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Cafculate the percentage of each unspecified lopinavir 
impurity at 215 nm in the portion of Ora! Solution 
taken: 

ResuJt = (ru/r 5 ) x (Cs fCy) x 100 

fu = peak response of each individual impurity 
from the Somple solution 

fs = peak response of lopinavir from the Standard 
solution 

Cs - concentration of USP Lopinavir RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of lopinavir in the 
Sample solution (mg/mL) 

Acceptance criteria: See Tobie 2. 


Table 2 


Name 

Relative 

Refention Va!ue 

<r) 

Acceptance 

Criteria, 

NtWT (°/o\ 

Lopinavfr aminoalcohol 1 

0.06 


Lopinavir W-formylamL 
noatcohok 

0,12 

_ h 

Lopinavir divalinate iJ 

0,21 

b 

Lopinavir phenoxy- 
acetamide^ 

0.35 


Lopinavir N-formylphe- 
noKyacetamrde 1 

0,67 

_ Łi 

Loprnavir N- acetylphe- 
noxvacetamidey 

0.69 

_b 

Lopinayir oxazine fl 

0.77 

_b 

Z- Di a cy i et he n ed i a m i ne^ 

0,92 

_b 

Ritonavir 

1.0 

h 

tsalo Dinach 

1.18 


Lopinavir 2,4- 
dimethy!phenoxy 

Esomer k 

1.21 

_ b 

Lopinavir 4-epimeh 

1.26 

_ h 


13 (i)-W-[(2 SAS t 5 5)-5-ArnincMł-hydroxy-1 ,6-drphenylhexan-2-yl]-3-methyi-2- 
[2-oxotetranyd ropy ri rn idi n-1 (2/f)-y IJbuta na m ide. 

b These are protess impunties which are intluded En this table for identift 
cation onJy. These jmpurities are controlfed in the drug substance. They 
are not to be reported for the drug prądu et and are not included in the 
to tal impurities. 

c (5)- N- [(25,45,55)-5-Form amid o-4-hydroxy-1 , 6-diphenylhexan-2-yl]-3- 
methyl'2-[2-oxotetrahydropyrimidin-1 (2H)-yJ]butanamide. 
a (25,2' S> W, N'-[(25,35,55)-3-Hyd roxy-1,6-d^iheriy I hexane-2,5 -d iyi|Jbis( 3- 
methyh2“[2-oxotetrahydropyrimidin-1 (2 H )-ylj bu tanami de}, 
A4(25,35,55)-5-AmfnQ-3-bydrQxy-T,6-diphenylhexan-2-yt]-2-(2,ć- 
d i methylph enoxy)aceta mi cle. 

I 2-{2 # 6-Dfmethylphenoxy)-W-[C25 ł 3S f 55)‘5“formamido-3-hydroxy-l,6- 
di pheny lhexan-2-y l]a cefca m Ed e. 

3 N- [{25,35,55)-5-Aceta m id o- 3- hy d r oxy-1,6-dlphenylhexan-2-yl]-2-(2,6- 
dimethylphenoxy)acetamide. 

II W-({S)-1 -[(45 H 65)-4-BenzyE-2-Qxo-l ,3-oxazinan-6-yl]-2“phenylethyl)-2(2,6- 
d Emethy Iph enoxy )aceta m i de. 

1 (Z)- N, Af-(Ethene-1 ,2-dEyJ)bis[2-(2,6-dimeLhylphenoxy)acetamide] r 
i (5)- N- ((25,3 5,5 5>5- [2 - (2,6 ■- D i m ethyi p h e n o xy)a ce ta m id o] -3 -hy d roxy-1 r ć - 
cf i p heny f h ex a n-2 -y IP 3 - m ethy I -2 - [2 - oxotetra hy d ro py rtm f d i n -1 (2 W)- 
yfjbutanamide. 

k (5)-Ń-{(25,4 5, 55)-5- [2-(2 ł 4-Diin ethy I ph en Oxy )ac e Ea m idoj-4 -hy d roxy-1,6- 
d rph eny 1 hexa n -2-y 1} -3- m ethy 1-2 - [2-oxo tetra hyd ropy r i m i dl n -1 (2 W)- 
yljbutanamide. 

I (5)- N- {(2 5,4 R, 55)-5 -{2-{2, 6- Di m ethy I phen oxy )ac eta m ido j-4- hy d roxy-1,6- 
diphenylhexan-2-yl)-3-meEhyl-2-t2-oxotetrahydropyrimEdin-1(2^- 

yl] buta nam ide. 

m (fl)-N-{(25,4S,5 S)“5-[2-(2,6-Dimethylphenoxy)acetamfdo]-4-hydroxy-l ( 6- 
d iph e ny 3 hexa n-2 -y lf- 3-m ethy 1-2 - [2-ox otet rahy d ropy r imidin-1 (2hQ- 
yljbutanamide. 

II (5>N-{(2tf,4rtr55)-5-[2 (2,6-Dimethylphenoxy)acetamido]-4-hydroxy l, 6- 
dip beny lh exa n - 2-y I} - 3 -methy I -2-[2-o xo tetra hyd ro py ri midin-l(ZH)- 

yf] bu ta na mi de. 

° (5)-N-{(2^45,5 S)-S-[2-(2 ł 6-D3methylphenoxy)acetamrdo]-4-hydroxy-l, 6- 
d ipneny J h ex a n -2 -y 1} - 3 -m ethy 1-2 - [2- ox ote Łrahy d ropy ri m i d i n -1 (2 tf) - 
yjjbutanamide, 

p Disregard any peak less than 0.01%, 


Table 2 (Continued) 


Name 

Relative 

Retention Value 

m 

Acceptance 

Criteria, 

NMT (%) 

Lopinavir D-valine 
diastereomer m 

1.33 

_ Ja 

Lapinavir 

diastereomer 1 

1.42 

_b 

Lopirtayir 2-eoimer 0 

1.79 

_b 

Any unspectfied fopinavir 
impurity 

— 

0.2P 

Total unspedfied 
lopinavir impunties 

— 

0.5p 


a (5)-W- [(25,45 h 5 S)-S-Am Eno-4 - hy d roxy-1,6-d iphe ny I b ex a n -2-y I]- 3 -metliy 1-2- 
[2-oxotetrahy d ropy ri m idi n- ] (2 W)-y I j b uta n a m td e. 

h These are proces* jmpurities which are indu de ci in this table for Identifi¬ 
cation onJy, These impunties are controlled in the drug substance. They 
are not to be reported for the drug product and are not included in the 
total impurilies. 

c (5)-A/- [(2 5,45,55)-5- Forma m id o-4-hydro xy-l, 6-d iph eny I hexan- 2-y I]- 3 - 
m e thyl -2 - [2-oxotetra hydropy rimi din-1 (2 tfj-yl] bu tan am ide. 
d (252 r 5)-N H ^-[(25,35,5S)-3 Hydroxyn,6-dipheny!hexane-2,5-diyl]bis{3- 
m et hy 1-2- [2 ■-oxote t rahy d ropy ri m idi n-1 (2 l]bu ta na m ide}, 

c W-[(25,35,55)“5-Amino-3-hydroxy-l H 6-diphenylhexan-2-yl]-2-{2,ó- 
di methy Iph enoxy)aceta m id e, 

f 2-(2,6-D imel hy I phenoxy)-JV- [(2 5,3 5,5 5) -5 -forma m ido- 3 - hy cf roxy-1,6- 
d i plieny lh ex a n-2 -y l]a ce ta m id e. 

-i N-[(2 5,3 5,5 5) -5 - Ac eta m id o- 3- hy d roxy- 1/6-diphenylhexan-2-y|j-2-(2,6- 
dimethy3phenoxy)acetamide. 

11 W-{(5)-1 -[(45,65)-4-Benzyf-2-oxo-l ,3-oxażinan-6-ylJ-2-phenylet3iyl}-2-(2,6- 
di m ethy I ph enoxy)aceta m i d e, 

l (Z)-N,WC(Ethene-1,2-diyj)bi*[2-(2,6-dimethylphenoxy)acetamide], 
l (5)-W-{(25,35,55)-5-[2-C2,6-Dimethylphenoxy)acetamido]-3-hydroxy-1,6- 
d ipheny I ii ex a n-2-yl} - 3 -m e t hyi- 2-[2-oxote tra hyd ro pyrim i d in -1 (2 H)- 
yljbutanamide. 

k (53-/V-((25,45,5 5)-5-[2-(2,4-Dimethyiphenoxy)acetamtdoJ-' : l -hydroxy-l ,6- 
diphe ny I hexa n -2-yl} -3- m ethy 1-2 -[2 -oxo tetra hyd ropy rj m rd i n-1 (2 H)- 
yfjbutanamide. 

1 (5)-W-{(25,4/?,55)-5-[2-(2,6-Dimethy lphenoxy)acetamido]-4-hydroxy-l, 6- 
d ipJ i eny fh exan - 2 -y 3} - 3 -methy I - 2-[2-oxotetra hydro py rimi dm-!(2H)- 
yl] bu ta nam ide. 

m ( ft)-N -{(2 5,45,55) -5 [2 (2 r 6- Di m e thyJ p h e n oxy)aceta mi do] -4-hyd roxy-l ,6 - 
di □ he ny 1 hexa n -2-yl}- 3 - m e thyl-2 -[2-o xo tetra hyd ropy rim id i n-1 ( 2H )- 
yljbutanamide. 

n (5)- N- {(2 R f A R, 5 5)-5 -[2-(2,6- Di me thy fphen oxy )aceta m i d o]-4-hy droxy-1,6- 
d ip h e ny I h exan - 2-y i] -3- me thy t-2- [2- ox o tetra hydro py ri rnidin-1 (2H) - 
yljbutanamide. 

0 (5)-W-{(2fl,4S,S 5)-5-[2-(2,6-Dimetiiylphenoxy)acetamido]-4-hydroxy-1,6- 
d i p heny I hex a n-2 -y 1} -3 - m e E hy I -2 - [2-o xote tra hyd ropy rim idi n - 1 (2H)~ 
yljbutanamide. 

p Disregard any peak less than 0,01 %. 

For calculating and reporting impunties, follow the al- 
gorithm outOned in Table 3 . 


Table 3 


Waveiength 

(nm) 

Unspecified 

Impurity 

Obsmed 

240 

Yes 

No 

215 

Yes or No 

Yes 

Peak asstgned to 

Ritonayir 

Looinavir 

Ouantitation wavelenqth 

240 nm 

215 nm 


SFZCmC TEST5 
* Alcohol Determination (611) 

Interna! standard solution: Transfer 10*0 ml of butyl 
alcohol to a 200-mL volumetnc fiask and drlute with 
methanol to volume. 

Interna! standard Identification solution: Dilute 
5.0 ml of Interna! standard solution with methanol to 
100 mL 

Standard stock solution: 4.0% (v/v) of dehydrated al- 
cohoJ in methanol 

Standard solution: 0,4% (v/v) of dehydrated alcohol 
prepared as foliows. Transfer 10,0 mL of Standard stock 
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solution and 5,0 mL ofthe i n ter na I standard solution to a 
1 OG-mL Yolumetric fiask, and dllute with methanol to 
volume. 

Sample stock solution: Transfer 5.0 mL of Ora] Solution 
Lo a 50-mL volumetnc fiask wi th the a id of severaf por- 
tions of methanol, and di lute with methanol to volume. 
Sample solution: Transfer 10.0 mL of Sampie stock solu- 
tion and 5.0 mL of the Interna! standard solution to a 
100-mL yolumetric fiask, and dllute with methanol to 
volume. 

Chromatographic system 

(See Chromatograpny {621 }, System Suitability.) 

Modę: GC 

Detector: Flame tonization 

Column: 0,53-mm x 30-m fused stlica capillary; coated 
with a 1 -pm film of liquid phase G16 
Temperatures 
Injection port: 1 85° 

Detector: 220° 

Column: See Tobie 4. 


Table 4 


Initial 

Temperaturę 

n 

Temperaturę 

Ramp 

r/min) 

Finał 

Temperaturę 

n 

Hołd Time 
at Finał 
Temperaturę 
(min) 

40 

0 

40 

5 

40 

10 

145 

6 

145 

20 

200 

9.75 


Carrier gas: Helium 
Flow ratę: 4.5 mL/min 
Makeup gas flow: 30 mL/min 
Injection volume: luL 
Injection type: Split ratio 4:1 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailtng factor: 0.8-1.2 for the alcohof peak 
Relative standard deviation: NMT 3.0% for the peak 
area ratio of alcohol to the internal standard 
Analysis 

Sam pies: InternaI standard Identification solution, Stan¬ 
dard solution , and Sampie solution 
Calculate the percentage of the labeled amount of alco- 
hol in the portion of Orat Solution taken: 

Result - (Ru/RT) x (Q/Cu) X D x 100 

Ru = peak response ratio of alcohol to butyl alcohol 
frorn the Sample solution 

Rs - peak response ratio of alcohof to butyl alcohol 
from the Standard solution 
Cs - concentration of dehydrated alcohol in the 
Standard solution (% v/v) 

Cu = nominał concentration of alcohol in the Orał 
Solution (% v/v) 

D - dllution factor used to prepare the Sample 
solution 

Acceptance criteria: 85.0%-l 15,0% of the labeled 
amount of alcohof (C;?H<sO) 

o Microbial Enumeration Tests (61) and Tests for Speci- 
red Mecroorganisms {62): The totaf aerobfc miorobłal 
count does not exceed 10 2 cfu/mL. 

ADDITłONAL R£QUIREMENTS 

o Packaging aemo Storage: Preserve in well-closed contain- 
ers, protected from light. Storę at 2°-8°. 


* USP Reference Standards (11) 

USP Lopinavir RS 
USP Ritonavlr RS 


Lopfnayir and RStonayBr TabSets 

DEFINITION 

Lopinavir and Ritonavir Tablets contain NLT 90.0% and 
NMT 110.0% of the labeled amounts of lopinavir 
(C 37 H 48 N 4 O 5 ) and ritonavir (C 37 H 4 SN 0 O 5 S 2 ). 

IDENTIFICATION 

o A. The retentlon times of the major peaks of the Sample 
solution correspond to those of the Standard solution , as 
obtained En the Assoy. 

ASSAV 

* Lopinavir and Ritonavir 

Buffer 1: 4.1 g/L of monobasic potassaum phosphate in 
water 

Solution A: Acetonitrile and Buffer 1 (50:50) 

Buffer 2: 2.1 g/L of monobasic potassium phosphate in 
water 

Solution B: Acetonitrife and 1-butanol (13:3) 

Solution C: Acetonitrile, 1-butanol, Buffer 1 , and water 
(65:15:10:10) 

Standard solution: 6.25 pg/ml of USP Ritonavir RS and 
25 pg/mL of USP Lopinavir RS in Solution A 
Sampie solution: Place a number of Tablets equivalent 
to 1000 mg of lopinavir and 250 mg of ritonavlr in a 
250-mL yolumetric fiask, add 25 mL of Buffer 2, and 
ag i ta te to dissolve the Tablet eoating, if necessary. Add 
100 mL of Solution B f and shake mechanitally until the 
Tablets are dissolved, Dllute with Solution C to yolume. 
Centrifutje a portion of thts solution, and then further 
dllute with Solution A to a nominał concentration of 
6.25 pg/mL of ritonavlr and 25 pg/mL of lopinaytr. 
Mobile phase: Acetonitrile, methanol, tetra nydrofu ran, 
and Buffer 1 (1 75:100:100:625) 

Chromatographic system 
(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 15-cm; 5 -pm packing L7 
Coiumn temperaturo: 40* 

Flow ratę: 1.5 mL/min 
Injection vofume: 50 ul 
System suitability 
Sample: Standard solution 

[Notę—T he elution order is ritonavir, then fopinavir.] 
Suitability requirements 
Capacity factor: 15-24 for the ritonavir peak 
Tai ling factor: 0.8-1.2 for the ritonayfr peak 
Theoretical plates: Morę than 5000 for the rifonavir 
peak 

Relatlve standard deviation: NMT 2.0% for the 
ritonavir and !opinavir peaks 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
iopmavir (C^H^N^Os) and ritonavir (CjjH^ehUOsSj) in 
the portion of Tablets taken: 

Result = (r u /rs) x ( Q/Q ) x 100 

fu ~ peak response of loplnavir or rltonavir from 
the Sample solution 

r$ ~ peak response of lopinavir or ritonavir from 
the Standard solution 

Cs ~ concentration of lopinaytr or ritonavir in the 
Standard solution (pg/ml) 
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Cu = nominał concentration of lopinavir or ritoiwir 
in the Sampfe solution (pg/mL) 

Acceptance criteria: 90.0%-110.0% of the labeled 
amounts of Jopinavir (C^H^NąOs) and ritonavir 
(Q7H«N*OjSa) 

PERFORMANCE TEST5 

* DJ550LUT10N <711) 

Medium: 60 mM polyoxyethylene 10 lauryl ether 
(37.56 g/L) in water; 900 ml_ 

Apparatus 2: 75 rpm 
Time: 90 min 

Mobile phase: Acetonitrile and 4.1 g/l potassium phos- 
phate monobasic (55:45). Adjust with pnosphoric acid 
to an apparent pH of 4.0 ± 0.05. 

Standard soiution: Dissolye USP Lopinavir RS in metha- 
no! to obtain a solution containing 2.6 mg/mL Dissolve 
USP Ritonayir RS in methanol to obtain a solution eon- 
taining 1.3 mg/mL Combine portions of these Solutions 
to make a solution containing approximately 0.104 mg/ 
mL of lopinayir and 0.026 mg/mL of ritonavir tn 
Medium . 

Sample Solutions: Pass a portion of the solution under 
test through a suitable f liter. If necessary, dilute the so¬ 
lution with Medium to obtain a finał sampfe solution 
containing approximately 0.104 mg/mL of lopinayir and 
0.026 mg/ml of ritonayir. 

Chromatographic system 
(See Chromotograpny {62 1), System Suitobiiity.) 

Modę: LC 

Detector: UV 215 nm 
Column: 4.6-mm x T5-cm; 5-pm packing LI 
Flow ratę: 1.5 ml/min 
Injection volume: 25 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Resolutfon; NLT 2.0 be twe en lopinayir and ritonavir 
Tailing factor: 0.9-1.5 for the lopinavir and ritonayir 
peaks 

Relative standard deviation: NMT 2 . 0 % for the 
lopinavir and ritonavir peaks 
Analysis 

Sam pies: Standard solution and Sample solution 
Calcufate the percentage of lopinayir (C 37 H 4 SN 4 O 5 ) and 
ritonayir (C 37 H 48 N 6 O 5 S 2 ) dissoWed: 

Result - (r u /r$) x (Cs/L) x D x V X 100 

ru = peak response of lopinayir or ritonayir from 
the Sample solution 

fs = peak response of lopinayir or ritonavfr from 
the Standard solution 

Cs - concentration of USP Lopinayir RS or USP 
Ritonayir RS in the Standard solution 
(mg/mL) 

L - Tablet label dairn for lopinayir or ritonavir 
(mg) 

D - dilution factor of the Sample solution 
V = volume of Medium , 900 mL 
Tolerances: NLT 80% (Q) of the labeled amounts of 
lopinayir (Ci/H-iaN^Os) and ritonavir (C^yH^sN^OsS?) are 
dissolved. 

• (Jniformity of Dosage Uum (905): Meet the 

reguirements 

IMPURITIES 
O ORGANIC IMPURITIES 

Buffer 1: 4.1 g/L of monobasic potassium phosphate in 
water 

Solution A: Buffer 1 and acetonitrile (50:50) 

Buffer 2: 2.1 g/L of monobasic potassium phosphate in 
water 

Solution B; Acetonitrile, 1-butanol, and Buffer I 
(15:5:80) 


Solution C: Acetonitrile, 1-butanol, Buffer l t and water 
(65:15:10:10) 

Solution D: Acetonitrile and 1-butanol (13:3) 

Buffer solution: 3.8 g/L of monobasic potassium phos¬ 
phate and 0.25 g/L of dibasic potassium phosphate in 
water 

Mobile phase: Acetonitrile, tetrahydrofuran,!-butanol 
and Buffer solution (18:8:5:69). Adjust with 1 M phos- 
phoric acid or 1 M potassium hydroxide, if necessary, to 
a pH of 6.3 ±0.1. 

Standard stock solution: 0.025 mg/mL of USP 
Ritonavir RS in Solution A 

Standard solution: 2.5 jug/mL of USP Ritonavir RS in 
Solution B from Standard stock solution 
Rftonavir degradant identifkation solution: Transfer 
two 5.0 mL portions of a 1 mg/mL solution of USP 
Ritonayir RS in Soiution A to separate 50-mL yolumetric 
flasks. Add 1 g of citric acid to one fiask, and shake 
until dissolyećl Heat both flasks at 80° for approxi- 
mately 24 h. Cool the flasks, and add 13 mL of 1 N 
sod tum hydroxide to the fiask containing the citric acid. 
Dilute both flasks with Solution B to volume. Combine 
equal volumes of both Solutions. This solution contains 
ritonavir and the ritonayir degradation products (N-dea- 
cylvaline ritonavir, hydantoin aminoalcohol, O-acyl iso- 
mer, and oxazolidinone derivative). 

Ritonayir related compounds Identification solution: 

1 mg/mL of USP Ritonayir Related Compounds Mixture 
RS dissolyed in Solution C and further diluted with Solu - 
rion B to 0.5 mg/mL, 

Sample solution: Place a number of Tablets equivafent 
to 1000 mg of lopinavir and 250 mg of ritonayir into a 
250-mL yolumetric fiask. Add 25 mL of Buffer 2 t and 
agitate to dissolve the Tablet coating, rf necessary. Add 
100 mi of Solution 0, and shake methanicaily until the 
Tablets are dissoived, Dilute with Soiution C to yolume. 
Centrifuge a portion of this solution, and further dilute 
with Solution B to a concentration of 2 mg/mL of 
lopinavir and 0.5 mg/mL of ritonavir. 

Chromatographic system 
(See Chromotograpny (621), System Suitability.) 

Column: 4.6-mm x 15-cm; 3-pm packing L26 
Column temperaturę: 60° 

Detector: UV 240 nm 
Injection yolume: 50 pL 
Flow ratę: 1.0 mL/min 
System suitability 

Samples: Hitonovir degradant identification solution, 
Ritonavir related compounds identification solution , and 
Standard solution 
Suitability requirements 

Resoiution: NLT 1.0 between the peaks for O-acyl 
isomer and oxazolidinone deriyatiye, Ritonavir degra¬ 
dant Identification solution . NLT 0.7 between the 
peaks for hydroxyritonavir and hydantoin ami¬ 
noalcohol Ritonavir related compounds identification 
solution 

Capacity factor: NLT 10.8, Standard solution 
Tailing factor: 0.8-1.2, Standard solution 
Column efficiency: NLT 5000, Standard solution 
Relatiye standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcufate the percentage of each ritonayir degradation 
p rod u et in the Sample solution: 

Result - (ry/fs) x (Q/Cu) x (1 ff) x 100 

ru = peak area of individual degradation produet 
from the Sample solution 

r$ = peak response of ritonavir from the Standard 
solution 

C 5 = concentration of USP Ritonayir RS in the 
Standard solution (mg/mL) 
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Cy = nominał concentration of riLonavir in the 
Sample solution (mg/mL) 

F = relative response factor 
Acceptance criterra: See Tobie 1. [Notę— Dtsregard all 
peaks eluting before the retention time of ihe W-dea- 
cylvaline ritonavir peak from the Ritonavir degradant 
iaen tifico tion solution . ] 


Table 1 


Name 

Relative 

Retentioii 

Relative 

Response 

Factor 

Aocep- 
tance 
Criteria, 
NMT f%> 

N-Oeacytvaline 
ri tonavir A 

0.11 

0.S1 

0.2 

Aceta m id oalcoho 1 b 

0.15 

_ 

_* 

2,5 - 

Thiazolylmethyl- 

dicarbamate c 

0,24 

— 

ir 

Hvdroxvri tonami n 1 

0,36 

0.86 

0.3 

Hydantoin ami- 
noalcohu# 

0,39 

DJ3 

2.6 

Ritonavir hydroper- 
o^ide' 

0.44 

0.88 

0.2 

Hydantoin-ox- 
azolidinone der- 
fvative0 

0.50 

— 



;i Th iazol-5 -y Imethy! (2 5, 3 5, 5 S)-5 ■ [{5}-2-a mi no- 3 -methy I bo ten am id o] - 3- hy- 
droxy-l, 6-diphenylhexan-2-yl!carbamate. 

b Thiazal-5-ylmethyl (25,35,55}-5-acetamido-3-hydrQxy-1,6-diphenylbexan- 
2'yfcarbarnate. 

c Bis(thiazol-5-ylmethy!) {25,35,55>3-hydroxy-1 ,6-diphenylhexane-2,5- 
d ty id icarbamate. 

ń Thi azol-5-ylm ethy! (2 5,3 5,5 5)3 -hydroxy-5-[(5)-2-( 3-(1> (2- hydrox- 
y pro pa n-2 -y I) th i azcd-4 -y!] met hy I}- 3-methy I u rei do)-3- methy 3 bu tan am i d o}-1, 
6-d iph eny I hexa n-2 -y Eca rba matę. 

c Th iazol-5-ylm ethyl (25,3 5,55)-3-hydrQxy-5~[(5)-44sopr0pyl-2,5-diox- 
oimidazolicfin-1 -yEj-1,6-diphenylhexan-2-yEcarbamate. 
f Thiazol-5-ylmethyl (25,35,55)-5-[(5)-2-(3-([2-(2-hydroperoxypropan-2- 
y E)th ia zol-4-y!] methy i) - 3 - m ethylu re i do)- 3-me thy [bu ta na m i do ]-3 -hy d roxy- 1, 
ó-di p heny Eh ex an - 2-y Ica rbama te. 

9 (4 5,5 S) -Th i azo I - 5 -y I m et hy 1 4 -b enzy 1 - 5 - {(5)-2-[(5)-4-i isopropyi -2,5 -d iox - 
o i m idazol i d En -1 -y IJ -3 - p h e ny I p ropy I] -2- ox ooxazo I id i ne-3 -ca rb oxy la te. 

11 Thiazol-5-ylmethyl (25,35,55)-5-[(^-2-(3-[(2-ethylthEazoE^-yl)methyl3-3- 
m e thy I u reido} -3 -methy J butanami do ]- 3 -nyaroxy-1,6-d i p heny fhexa n-2-y I- 
carbamate. 

■ (5)- ((2 5,3 S, 5 5) -5 - Am i n o-1,6-d iph eny E-2- [(t h iazol-5 -y I me th oxy) tarbo ny- 
I a m i n o] h ex an-3 -y 1} 2- (3- [(2-iso p ropy I th iazo I -4 -y EJmethy I]- 3 -m eth y I u rei do} - 

3- methylbutanoate, 

i Th iazol-5-ylm ethyl (25,35,55)-(5- t-butoxycarbonylamino)-3-hydroxy-T ,6- 
d i ph eny J hex a n-2-y Ica rba m ate. 

k Thiazol-5-ylm ethyl (2S,35,55)-(5-isobutoxytarbonylamino)3-hydroxy-1,6- 
d Epheny I hexa n-2-y Ica rba m ate. 

1 (5)- N- [(5)-1 -[(45,55)-4- B e n zy I -2-0 xoaxazo lidin-5 -y IJ- 3 -p heny !pra p a n-2-y 1 J- 

2- (3 - [{24 sop ropy i tli i azol-4 -y I) met hy I] - 3 - methy i u rei d o} -3- 
methyJbutanamide. 

■" (5)-1 so bu ty 1 2 - [ 3 - [(2 - iso pro py I th iazol-4-y I) m ethyl] -3-m ethy I ureidoJ-3- 
methylbutanoate. 

n Thi azo I -5 -y I me thy I (2 5,45,5 5) -4-hy d roxy -5 -[(5) -2 -{3- [(2- iso p ropy I th i azo I- 
4 -y E) m et hy J] 3 -m e E hyl u r e id o) - 3- m ethy E bu te na m id o]-1,6-dl p ne ny fh exa n -2- 
ylcarbamate. 

n T h ia zol- 5 -y 1 m ethy I (2 5,3 R, 5 5)- 3- hy d r oxy-5 -[£ 5) - 2-{ 3 - [{2 -isop r opy I th fazo!- 

4- y I )methy IJ- 3 - methy I u re i d o}-3-methy I buta nam ido] -1,6-d i p h e ny fhexa n - 2- 
yicarbamate. 

i> Bis(thiazol-5-y fmethyI) (25 J 2'5,35 J 3'5,55,5'5)-5 X 5'- 
t a rbony I b isfaza n ediy f) bi s( 3 - hydroxy-1, ó -di ph e ny I h exa ne- 5,2-d ty E)dic a r ba¬ 
rn ate. 

Ł i Thiazol-5-ylmethyf (25,3 fi, 5 fi)-3-hyd roxy-5-[(5)-2-{ 3-[(2-i5opropyEthEazol- 
4 -yI) m et hy I ] - 3 -m e thy I ureido] -3-m ethyl bu ta na m ido]-1,ó-dl p he nylhexa n -2 - 
ylcarbamate, 

r Thiazol- 5 -ylmethyl (25,3 5,5fi}-3-hydroxy-5-[(5)-2-{3-[(2-isopropyJthiazoE-4- 
y I )m e thy EJ - 3 - methy I u r ei do} -3 -m ethy I b u ta n a m i do] -1,6 -d i ph eny i h e xa n-2-y i- 
carbamate. 

1 (35,45,65,105,135J 55,165)-Bis(thiazol-5-ylmethyl)-4,l 5-diliydroxy-l 0-iso- 
propyl-8,11 -dioxo-3,6,1 3,16-tetra benzyl-2,7,9,12,17- 
penta azaoctade c a n ed ioa te. 

* Process impurities; for information onEy. 

** Disregard any pealc Jess than 0,05%. 


Table 1 (Continued) 


Kanie 

Reiative 

Retention 

Relative 

Response 

Factor 

Accep- 

tance 

Criteria, 

NMT 

Ethvl anafoo 11 

0.64 

_ 

_* 

O-Acyl isomer 

0.74 

1.1 

0.2 

BOC-aminoalcohol' 

0.81 


_* 

lsobutoxycarbonyt 

aminoalcohoE k 

0.81 

— 

* 

Oxazolidinone der- 
ivative' 

0.87 

0.53 

03 

UreEdovaline 
isobutvl ester m 

0.94 

— 

* 

Ritonavir 

1.0 

__ 


4-Hvdroxv isomer" 

1.05 


_* 

3 R- E pi men 

1.11 

_ _ 


A min oalcoho! urea 
deriyatiyef 4 

1.14 

— 

# 

3fi,5fi-Epimen 

1.23 

_ _ 

* 

5fi-Epimer 

132 


4r 

Diacy! valine urea 4 

1.70 

— 

_ tr 


Thi a zol-5-y E metliy I (2 5,3 5,5 5)-5- [(5)-2-a m i n o- 3-me thy Ibuta n a m id o J- 3-hy- 
droxy-1 ,6 - □ i p he ny 1 hexa n-2^y Ica rb arna te. 

b Thiazol-5-yłmethyl (25,35,55)-5-a£etamido-3-hydroxy-1,6-diphenylhexan- 

2- ylcarbamate. 

c Bis(thiazol-5-ylmethyE) (25,35,55)-3-hydroxy-l r 6-diphenylhexane-2,5- 
diyldicarbamate, 

d Thiazol-5-ylmethyl (25 ł 35,55)-3-hydroxy-5-[(5)-2-(3-{[2 (2-hydrox- 
y p rop an-2 -y I) thi a zo 1-4 -y l]methy I) - 3 - methyf ureido)- 3 -methy I bu ta n a m id o] -1, 
6- di p he ny I hexa n-2-y Eca rba m ate. 

€ Thiazol-5-ylmeLhyl (25,35 ł 55)-3-hydroxy-5-[(S)-4-isopropyl-2 ł 5-diox- 
otmidazolicfin-l -yl ]-1, G-diphenylhexan-2-y Icarbamate, 

‘ Thiazol-5-yimethy E (25 # 35 # 55)-5-[(5)-2-(3-{[2-{2-hydróperoxypropan-2- 
y I )ihi azol-4 -ylj methy!) - 3 - m e thy I u re i d o)- 3 -m ethyl b u ta na m id o]- 3- hy dro xy-1, 
6-d iph eny th ex an - 2 -y i c a rba ma te^ 

s (4 5, 55)-Th i azo I -5 -y I m et hy I 4 -b en zy 1-5 - f (5>2 - [(5}-4 -i sop ropy 1-2,5 -dl ox- 
oi m id azoli d in -1 -y I]- 3-ph e ny I p ropy 1} -2-oxo ox azo I idi ne- 3 -car boxy I ate. 

11 Thiazol-5-ylmethyl (25,3 5,5 S)-5 - [ C5)-2 - f 3-[(2 - e thy 1 tii iazo I-4-y !)m ethy I ] - 3 - 
methyl u reido] - 3 -m ethyl b u ta n ami d o] -3-hyd roxy-1, ó-d iphe nyfh exa n-2 -yl- 
ca rba matę. 

■ (5}-{(25,35,55)-5-Amino- l,ć-diphenyl-2-[(thiazol-5-ylmethoxy)carbony- 
I am i n o] h ex an - 3 -y I) 2- (3 - [(2-iso p ropy 11 h i azol-4-y 1 )me thy l]-3-m ethy Eu reido}- 

3- methyfbutanoate. 

i Th i azo I - 5 -y I m et hy I (2 5,3 5,5 5) -(5 - f-bu toxyca rbo ny 1 am i n o)-3- hy d roxy-1,6- 
d ip henylhexan-2 -y Eca rb a m a te, 

k Th fazo 1-5-ylm ethyl (25 ł 35,5S)-(5-isobutoxycarbonylamino}-3-hydroxy-1,6- 
d Ep h e ny I hexa n-2-y I ca rba m ate. 

1 (5)-W-[ (5)-l - [(45,55)-4- Ben zy h2-oxo ox azo I jdi n -5 -y I}- 3-ph eny Eprop an - 2 -ylj- 
2- (3 -[(2- i sop ro py I thi azol-4-y 1) methy I]- 3 -m ethy I u re i do} - 3- 
methylljutanamide, 

m (5)4 sob u ty 1 2- (3- [(2 -iso propy tth iazo t-4-y I) met hy 1J- 3 -me thy (u reid o} - 3 - 
methy Eb utan oa te. 

"Th iazol-5-y I me thy I (25,45,55)-4-hy d roxy- 5 - [(S)-2 - {3- [(2 - Esop ro pyl th iazol - 

4- yI )me thy 1 j - 3 -m e t hyl ureido) - 3 - m ethyl b u tan am ido]-1,6-d iph e nylh exan-2- 
ylcarbamate, 

5 Thiazol-5-ylmethyl (25,3 R,55)-3-liydroxy-5-[(5)-2-{3-[(2-isopropyIthiazol- 
4-yl) m ethyl]- 3 - m ethyl u re i d o) - 3-methylbu tana m i d o] -1,6-diphenyfhexan-2- 
ylcarbamate. 

p Bis(thiazol-5-yImethyE) (25,2 ł 5,35,3 J 5,55,5 J 5)-5,5 I - 

c a rbony fbis(aza n ed iy I) bis(3-l ly d roxy-1,6 - d Epheny I hexa ne- 5,2 - d iy l)di ca rba - 

matę, 

q ThiazohS-ylmethyl (25,3fi,5ft)-3-hydroxy-5-[(5)-2-{3-[(2-isopropytthiazol- 
4 -y I )methy I] -3 -met hyl u re ido}-3-m et hyl butanem ido]-1,6-d i ph e nylh exan-2- 
y Icarbamate, 

r Thiazol-5-yl methyl (25,3 5,5 fi)-3-hyd roxy-5-[(5)-2^-{3-[(2-iso propyl thiazo 1-4- 
y \) met hy l]-3- m ethy tu rei do} - 3-methy Ebu ta na rn ido ] -1,6 - d ip heny !nexa o 2-y E- 
carbamate. 

4 (35,45,65,105,135,155,165-Bis(thiazol-5-y1methyl)-4,15-dlhydroxy-l O-bo- 
p ropy 1-8,11 -dioxo-3,6,1 3,1 6-tetrabenzyl-2,7,9,12,l 7- 
pe n taa za octadec a ned Eo a te. 

* Process impurities; for information only. 

** Disregard any peak less than 0,05%. 
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Table 1 (Continued) 


Name 

Relativ€ 

Retention 

Rehtive 

Response 

Factor 

Accep- 

lance 

Criteria, 

NIVIT 

Any unspedfied 
impurity 

— 

1.0 

0,2** 

Total impurfties 



3.5** 


4 Thiazol-S-yfmethyl (25,3S,55)-5-[(5y2-amino-3-methy3butanarnido]-3-hy- 
d toxy- 1 , 6 -dS ph e ny I hexa n-2-y fta rba m a te. 

b Thiazol-5-ylmethyl (25,35,55)-5“acetamido-3-hydrQxy-1,ó-diphenylhexei> 
2 -y (ca rba matę, 

c B E5.(th iazol-5-ylmethyl)(2S,35,55)-3-hydroxy-l,6-diph& r iylhexane-2 T 5- 
diyldtca rba matę. 

d Thiazol-5-ylmethyl (25,35,55)-3-hydroxy-5-[(5}-2-(3 ~{[ 2 -( 2 -hydrox- 
yp ro pa n -2-y I )th iazo I -4-yl ] m e Lhyl}~3 -melby I u reid o )-3 -methytbu la n amj do] -1, 
6 - d Epheny I h exa n - 2 -y I ca rba ma te. 

e Th iazol-5-y Imethy I (25,35,55)-3-hydroxy-5-[£5)-4-bopropy l-2,5-diox- 
ó im i d azol tdin -1 -y I] - 1 , ć -di pb enyl h e xa n- 2 -yEca rba m ate. 

F Thiazol-S-y ImethyI (25,35,35)-5-[(5)-2-(3-([2-(2-hydroperoxypropan-2- 
y I)th iazol-4-y l]methylL3-methy lureido)- 3 -methy I buta nam ido] -3 -ny d roxy-1, 
ó-di p li e ny I hexa n- 2 -y Ica rba m ate. 

(45,55)-Thiazol-5-y ImethyI 4-benzyl-5-f(5)-2-[(S)-4-isopropyI-2,3-diox- 
oi m idazo Eidi n-1 -yl]-3- phenyl p ro py 1} -2-oxooxazoi idi n e- 3 -ca rboxy!a te. 

11 Th iazol-5-y Imethy! (25 r 35,55)-5-[(5)-2-{3-[(2-ethylthfazol-4-y|)methyl]-3- 
m e t hy \ u reid o) - 3 - methy I bu ta n a m ido]- 3-h yd ro xy-1, 6 - di pheny fhexa n -2-y E- 
ca rba ma te. 

1 ( 5)- {(2 5,35,55)-5- Am tn o-1, 6 -d Epbe ny t- 2 -[(t h tazo 1-5 -y I 1 m eth oxy }c arbo ny- 
I a min □ ] hex a n- 3-y 1} 2- {3- [(2- rso pro py I thi azo I -4-yl )me thy l]-3 - m et hy I u reido}- 
B-methylbutanoate. 

i Th iazol-5-y Imethy! (25,35,55H5-t-butoxycarbQnylamincł)-3-hydroxy-l , 6 - 
d iph eny I he xa n - 2 -y I ca rba ma te, 

k Thiazol-5-y!methy[ (25.,35,55)-(5-rsobuto-xycarbonyiamtno)-3-hydroxy-l , 6 - 
d i phenyl hexan - 2-y J car ba ma te. 

f (5)-W-[(5}-l-[(45 r 55)-4-Benzyl-2-oxooxazo(idin-5-yl]-3-phenyfpropan-2-yl]- 
2-{ 3 - [{2 -bo pro pyl t h pazol-4-yf)methyl]-3 -methyfu re ido}-3- 
methylbutanamide. 

m (5)-1 s o bu ty f 2 - {3-[(2 - isop ro py l thiazol-4 -y I) m ethy I ] - 3 -m ethy lure i do j - 3 - 
methylbutanoate. 

" Thi azof-5-y] metlnyI (2 5,4 5,55}-4-hydroxy-5-[{S)-2-{3-{(2-iso propyl th [azoL 
4 -y I) methy I] - 3- m ethy I u re i do} - 3-me thy !b uta na m Ido]-1 ,6 -di ph enyfhexa n - 2- 
ylcarbamate. 

° Th iazol-5-y Imethy! (25,3/?,5S)-3-hydroxy-5-t(5)-2-f3-E(2-isopropylthiazoh 
4 -y I )methy f] -3 -met hy tu reid o} -3 -m e E hy I b u ta n □ m i d o] -1, 6 -d i ph e n y i hex an -2- 
ylcarbamate. 

p BIs(th razoI-5-y łmetfryI) (25,2'5,35,3 r 5,55,5'5}-5,5 r - 

ca rbonyl b ! s (a za n ed ty !)bi$( 3- hydroxy-1, 6 -d i phenyl he xa n e-5,2 -d iy I )di car ba- 

mate. 

'i Th iazo!-5-yJ methy! (25,3fl,5fl)-3-hydroxy-5-[(5)-2-{3-[(2-iFapropylthiazol- 
4-y I) m ethy I]- 3-me thyl tire i do} - 3-methy f b uta na m ido]-1 r 6 - di p n eny tb exa n-2- 
yl ca rba matę. 

r Th ia zo 1-5 -yImethyI (2 5,3 5,5 /?) - 3 - hyd roxy-5-[(5) -2- (3- [(2-isop ropyI th fazo I -4- 
y I) m ethy I ] -3-methy I urei do) - 3 -m ethy I b u ta n am ido] -1, 6 -d iph eny 1 he xa n-2 -y I- 
carbamate. 

s (35,45,65,105,1 35,155,165}-Bis(thiazof-5-yImethyl)-4 r 15-dihydroxy-10-iso- 

propyl-B r 11 -dioxo- 3 ,ó,l 3 .] 6 -tetrabenzy 1-2,7,9,12,17- 
pe n ta azaocta d eca nedi oa te. 

* Process irnpurkies; for Information only. 

** Disregard any peak less than 0.05%. 

ADDITIONAL REQUIREMENTS 
o USP Reference Standard* (11) 

USP Lopinavir RS 
USP Rrtonavir RS 

USP Ritonavir Related Compounds Mixture RS 


Loracarbef 



C 16 H lń CIN 3 0, • H,0 367.78 


1 -Azabicydo[4.2.0][oct-2-ene-2-carboxyfic acid, 
?‘[(aminophenylacetyl)amtno]-3-ch!oro-8-oxo-, 
monohydrate, [óR-lóaJ^R*)]]-. 
(6R / 75)-7-t(R)-2-Amino-2-phenylacetam]do]-3-chloro-8-oxo-f- 
azabicycio[4 i 2.0]oct-2-ene-2-carboxylic add, monohy- 
drate [121961-22-6]. 

Anhydrous 349.78 

» Loracarbef contains not less than 960 p.g and 
not morę than 1020 jitg of anhydrous loracarbef 
(C 16 HT 6 CIN 3 O 4 ) per mg, caiculated on the anhy¬ 
drous basis. 

Packaging amd sforage—Preserve in tight containers. 

USP Reference standards (11)— 

USP Cefądor RS 
USP Loracarbef RS 
USP Loracarbef L-lsomer RS 
G de ntSf kation-— 

A 1 In frared A bsorption (19 7 K). 

B: The retention time of the loracarbef peak In the chro- 
matogram of the Assoy preparation corresponds to that In 
the chromatogram of the Standard preparation, as obfained 
in the Assay. 

Specifk rofafion (781S): be twe en +27 D and +33°, cal- 

culated on the anhydrous basis, determined in a solution in 
0.1 N hydrochloric add eontaming 10 mg in each mL, 
Crysfaliiiiify (695): meets the reguirements. 
pH (791): between 3.0 and 5.5, in a suspension (1 in 10). 
Water Oefemiinafion, Melhod I (921): between 3.5% 
and 6.0%. 

Related compounds— 

5o/uf/on A —Dissolve 6.9 g of monobaslc ammonium 
phosphate in 1960 mt of water. Adjust with phosphoric add 
to a pH of 2,5, add 40 mL of aeetonitrifą and mix. Pifter, Ef 
necessary, to obtain a elear solution, and degas. 

Sofutbn B —Dissofve 6.9 g of monobasic ammonium 
phosphate in 600 mL of water, Adjust wifch phosphortc acid 
to a pH of 2,5, add 1400 mL of aceton itrile, and mix. Fi Eter, 
if necessary, to obtain a elear solutron, and degas. 

Mobile phase— Use yarlable mixtures of Solution A and 5o- 
fution B as dtrected for Chromatographic system. 

notę— When preparing the System suitabifity solution, the 
Standard solution , and the Test solution f if necessary, sonicate 
and mix on a vortex mixer to aid in dissolution. Use the 
Solutions immediately after preparation or refngerate and 
use withln 24 hours. 

Phenylglycine solution —Disso!ve an a cc u ratę ty weighed 
guantity of phenylglycine in 5o/af/on A to obtain a solution 
having a known concentration of about 0.0075 mg per mL. 

System suitabifity solution —Disso!ve accurately weighed 
quantities of USP Loracarbef RS and USP Cefądor RS in Soiu- 
tion A to obtain a solution haying known concentrations of 
about 0,01 mg of each per mL, 

Standard solution —Dissolve an accurately weighed guarn 
tity of USP Loracarbef RS in Solution A to obtain a solution 
having a known concentration of about 0.01 mg per mL. 

Test solution —Transfer about 50 mg of Loracarbef, accu¬ 
rately weighed, to a 10-mL volumetric fiask, add about 8 mL 
of Solution A, and dissolve. Dilute with Solution A to volume, 
and mix. Filter, if necessary, to obtain a elear solution, 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eouipped with a 220-nm detector 
and a 4.6-mm x 15-cm column that contains 5-|im packing 
LI. The ffow ratę is about 2 mL per minutę, and is maim 
talned at a constant temperaturę of about 4GT The chro¬ 
matograph is programmed as follows. Initially it is eguili- 
bratea with Solution A f then the proportion of Solution B is 
inereased linearly from 0% to 14.5% over 9.5 minutes, then 
inereased from 14.5% to 100% over 7.5 minutes, and heid 
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at 100% for an additionaE 1.5 minutes. Pinally, the composb 
tion of the Mobile phase is changed to 100% Sofution A , and 
is allowed to re-equi!Ebrate for about 4 minutes or unti! a 
stable basefine is obtained. Chromatograph the System suito- 
biffty sofution , and record the peak responses as directed for 
Procedurę: the relattve retention times are about 0.9 for 
eefaclor and 1.0 for loracarbef; the resolution, R, between 
the eefaclor peak and the loracarbef peak is between 4.0 
and 8.0; and the tarling factor for the loracarbef peak is not 
morę than 1,3, Calculate the recovery of loracarbef from the 
System suitability sofution by the formula: 

100(C/0(r Ł /rs) 

in which C is the contentration, in mg per mb of USP Lora¬ 
carbef RS in the Standard sofution; L Is tne concentration, in 
mq per mL, of USP Loracarbef RS in the System suitability 
sofution; and r L and fs are the loracarbef responses in the 
chromatograms obtained from the System suitability sofution 
and the Standard sofution , respective[y: the recovery is be¬ 
tween 95% and 105%. 

Procedurę —Separately Enject eoual volumes (about 20 pL) 
of Sofution A t the Phenylglycine sofution, the Standard soiu¬ 
tion, and the Test sofution into the chromatograph, record 
the chromatograms, and measure the peak responses. Disre- 
gard any peak responses in the chromatograms that corre- 
spond to those in the chromatogram obtained from Sofution 
A, and identify any peak in the chromatogram of the Test 
soiution that corresponds to the peak for phenylglycine in 
the chromatogram obtained from the Phenylglycine soiution 
Separately calculate the percentage of each related com- 
pound in the portion of Loracarbef taken by the formula: 

1 0G(C / V)(rV / Cs) 

in which Y is the concentration, in mg per mL, of Loracarbef 
in the Test soiution; r Y is the response of any related tom- 
pound fn the chromatogram ootatned from the Test soiu¬ 
tion; and C and r$ are as defined above: not morę than 
0.15% of phenylglycine is found, not morę than 0.5% of 
any other related compound is found, and the sum of alf 
otner related compounds is not morę than 2.0%. 

Assay— 

Mobile phase —Dissolve 2.0 g of sodium 1-pentanesulfo- 
nate in 1560 mL of water, add 20 mL of trietnylamine, and 
adjust with phosphoric acid to a pH of 2.5. Add 440 mL of 
methanol, mix, and pass through a fil ter havfng a porosity 
of 0.5 jam or finer, and degas. Make adjustments if neces- 
sary (see System Suitabifity under Chromatography (621)). 

Standard preparation—Transfer about 10 mg of USP Lora¬ 
carbef RS, accurately weighed, to a 50-mL volumetric fiask, 
dissofve in Mobile phase , using sonication, if necessary, to 
achEeve dfssolution, dilute witn Mobile phase to volume, ano 
mix. 

Assay preparation— Transfer about 10 mg of Loracarbef, 
accurately weighed, to a 50-mL yofumetne fiask, dissolve in 
Mobile phase, using sonication, if necessary, to achieve drs- 
soiution, dilute with Mobile phase to volume, and mix. 

Resolution soiution —Prepare a soiution in Mobile phase 
containing about 0.2 mg each of USP Loracarbef RS and of 
USP Loracarbef L-lsomer RS in each mL. 

Chromatographic system (see Chromatography (621))—The 
iiguid chromatograph is eguipped with a 265-nm detector 
and a 4.6-mm x 25-cm column that contains 5-pm packing 
LI. The fEow ratę is about 1,5 ml per minutę. Chromato¬ 
graph the Resolution soiution , and record the responses as 
directed for Procedurę: the relative retention times are about 
0.6 for loracarbef L-isormer and 1.0 for loracarbef; and the 
resolution, R f between the loracarbef L-isomer peak and the 
loracarbef peak is not less than 6.0. Chromatograph the 
Standard preparation, and record the responses as directed 
for Procedurę: the capadty factor for the loracarbef peak Es 
not less than 5 and not morę than 8; the tai ling factor is 


not less than 0.8 and not morę than 1,3; the column effi- 
ciency, determined from the loracarbef peak, is not less than 
2500 theoretica! plates; and the relative standard deviation 
for repticate injections is not morę than 2.0%. 

Procedurę— [notę —Use peak areas where peak responses 
are indicated,] Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation Ento 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Calculate Ihe quan- 
tity, in jag, of anhydrous loracarbef (Ci 6 Ht6CtN 3 0 4 ) in each 
mg of the Loracarbef taken by the formula: 

(WP/w)(ru/rs) 

in which W is the quantity, in mg, of USP Loracarbef RS 
taken to prepare the Standard preparation; P is the assigned 
potency, in pg of anhydrous loracarbef (CT^HteCIN^O^) in 
each mg of USP Loracarbef RS; w is the guantity, in mg, of 
Loracarbef taken to prepare the Assay preparation; and 
and /> are the loracarbef peak responses obtained from the 
Assay preparation and the Standard preparation, respectively. 


Loracarbef CapsoBes 

» Loracarbef Capsules contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labefed amount of anhydrous loracarbef 
(C, 6 H 16 CIN 3 0 4 ). 

Packagmg and sto ragę— Preserve En wefl-dosed contain- 
ers. 

USP Reference stamfards (11)— 

USP Cefaclor RS 

USP Loracarbef RS 

USP Loracarbef L-lsomer RS 

tidentificatRon— The retention Limę of the loracarbef peak 
in the chromatogram of the Assay preparation , corresponds 
to that in the chromatogram of the Standard preparation , as 
obtained in the Assay. 

Dissoluticm (711)— 

Medium: water; 900 mL. 

Apparatus 2: 50 rpm. 

Time: 30 minutes. 

Procedurę —DetermEne the amount of anhydrous lora¬ 
carbef {C lfi H 16 CIN 3 0,) dissolved from UV absorbances at the 
wavelength of maximum absorption at about 260 nm of 
filtered portions of the soiution under test, suitably diluted 
with Dissolution Medium, if necessary, in companson with a 
Standard soiution having a known concentration of USP 
Loracarbef RS in the same medium. 

Tolerances —Not less than 75% (Q) of the iabeled amount 
of anhydrous loracarbef (C16H16CIN3O4) is dlssotved in 
30 minutes. 

Uniform i ty of dosage unifs (905)—meet the require- 
ments. 

Water Delemunafion, Method f (921): not morę than 
8.5%. 

Related compounds— 

Soiution A, Sofution B, Mobile phase, System suitability soiu¬ 
tion , Standard sofution , and Chromatographic system—Pro- 
ceed as directed in the test for Related compounds under 
Loracarbet 

Test sofution —Remove, as completely as possible, the 
contents of not less than 5 Capsules. Weigh the contents, 
and determine the average weight of the content of each 
Capsule. Transfer an accurately weighed portion of the pow- 
der, equivalent to 125 mg of loracarbef, based on the la- 
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beled amount per Capsule, to a 25-mL yolumetrlc fiask. Add 
about 20 mL of Solution A to the fiask, mix, sonicate, and 
mix on a vortex mixer to aid In dissolution. Dilute with Solu¬ 
tion A to volume, and mlx. Filter, and use the filtrate as the 
Test solution immedlatefy, or refrigerate and use within 
24 hours. 

Procedurę —Proceed as directed for Procedurę tn the test 
for Reloted compounds under Loracarbef, except to omit the 
injection of Phenylglycine solution. Calculate fne percentage 
of each related compound in the portion of Capsule con- 
tents taken by the formula: 

W0{C/m/r$) 

In which C is the concentration, in mg per mL, of USP Lora¬ 
carbef RS in the Standard solu t/ 0 / 7 ; Y is the concentration, in 
mg per mL, of loracarbef in the Test solution; n is the re- 
sponse of any related compound obtained from the Test 
solution; and Is the loracarbef response obtained from the 
Standard solution: not morę than 1.0% of any rndividuaf re¬ 
lated compound is found, and the sum of alf related com- 
pounds is not morę than 3.0%. 

Assay—- 

Mobile phase, Standard preparation, Resolution solution ; 
and Chromotographlc system —Proceed as directed in the 
Assay under Loracarbef. 

Assay preparation —Remove, as completely as possible, 
the contents of not less than 20 Capsules. Transfer an accu- 
rafely weighed portion of the powder, equivalent to about 
10 mg of loracarbef, to a 50-mL volumetric fiask. Add about 
40 mL of Mobile phase , and dissolve with the a id of swirling 
and sonication, Di lute with Mobile phase to volume, and 
mix. Pass a portion of this solution through a filter having a 
porosity of 0,5 pm or finer, and use the filtrate as the Assay 
preparation. 

Procedurę— Proceed as directed for Procedurę in the Assay 
under Loracarbef. Calcu la te the quantity, in mg, of lora¬ 
carbef (CiehhóCINbCh) in the portion of Capsules taken by 
the formula: 

(CPI2Q)(ru/rs) 

in which C is the concentration, in mg per mL, of USP Lora¬ 
carbef RS in the Standard preparation; P is the spectfied po- 
tency, in pg of anhydrous loracarbef (CigHieCINiO^) per mg, 
of USP Loracarbef RS; and o/ and r$ are the loracarbef peak 
responses obtained from the Assay preparation and the Stan¬ 
dard preparation , respectively. 


Loracarbef for Orał Suspension 

» Loracarbef for Ora! Suspension is a dry mixture 
of Loracarbef and one or morę suitable sus- 
pending agents, preservatives, coloring agents, 
antifoaming agents, flavorings, and sweeteners. It 
contains not less than 90.0 percent and not morę 
than 115.0 percent of the labeled amount of an¬ 
hydrous loracarbef (C 16 H 16 CIN 3 O 4 ). 

Packaging and sto ragę—Preserye rn tight containers. 

USP Reference starsdards (11)— 

USP Cefaclor RS 

USP Loracarbef RS 

USP Loracarbef L-lsomer RS 

SdentBficatfion—The retention time of the loracarbef peak 
in the chromatogram of the Assay preparation corresponds 
to that in the chromatogram of the Standard preparation , as 
obtained in the Assay. 


Urilformfty of dosage unlts <905)— 

FOR SOLIDS PACKACED IN SINGLE-UNIT CONTAINERS: meets the 
reguirements. 

Odiverab(e volume <698): meets the requirements. 
pH <791): between 3.0 and 5.5, in the Loracarbef for Ora! 
Suspension constituted as directed in the labeling. 

Water Determinafion, Method l (921): not morę than 
2.0%. 

Related compounds^ 

Solution A f Solution B, Mobile phase. System suitabiiity solu¬ 
tion, Standard solution, and Chromatographic system —Pro¬ 
ceed as directed in the test for Relatedcompounds under 
Loracarbef. 

Test solution —Constitute a Container of Loracarbef for 
Orał Suspension as directed in the labeling. Transfer an ac- 
curatefy measured portion of the Suspension thus obtained, 
equlvafent to 100 mg of loracarbef, based on the labeled 
amount per mL of the Suspension, fo a 25-mL volumetric 
ftask. Add about 20 mL of Solution A to the fiask, mix, soni- 
cate, and mix on a vortex mixer to effect dissolution. Dilute 
with Solution A to volume, and mix, Fiiter, and use the fil¬ 
trate as the Test solution immediatefy, or refrigerate and use 
within 24 hours. 

Procedurę—Proceed as directed for Procedurę in the test 
for Related compounds under Loracarbef, except to ornlt the 
injection of the Phenyfglydne solution. Calcu la te the percent¬ 
age of each related compound in the Suspension taken by 
the formula: 

1QQ(C/Y)(nfrd 

in which C is the concentration, in mg per mL, of USP Lora¬ 
carbef RS in the Standard solution ; Y is the concentration, in 
mg per mL, of loracarbef in the Test solution; n is the re¬ 
sponse of any related compound obtained from the Test 
solution; and is the loracarbef response obtained from the 
Standard solution: not morę than 1.0% of any individual re¬ 
lated compound is found, and the sum of alf related com¬ 
pounds is not morę than 4.0%. 

Assay— 

Mobile phase , Standard preparation\, Resolution solution, 
and Chromatographic system —Proceed as directed in the 
Assay under Loracarbef. 

Assay preparation— Constitute 1 Container of Loracarbef 
for Orał Suspension as directed in the labeiing. Transfer an 
accurately measured volume of Loracarbef for Oraf Suspen¬ 
sion, freshly mixed and free from air bubbles, equivalent to 
about 200 mg of Loracarbef, to a 100-mL volumetnc fiask, 
dilute with Mobile phase to volume, and mix. Transfer 
10.0 mL of this solution to a second 100-mL yolumefnc 
fiask, dilute with Mobile phase to volume, and mix. Pass a 
portion of this solution through a filter having a porosity of 
0.5 |_mn orfiner, and use the filtrate as the Assay preparation. 

Procedurę—Proceed as directed for Procedurę in the Assay 
under Loracarbef. Calculate the quantity, in mg, of anhy¬ 
drous loracarbef (CiaHifiCNsOO in each mL of the Lora¬ 
carbef for Orał Suspension taken by the formula: 

(CP/V)(ru/n) 

in which C Is the concentration, in mg per ml, of USP Lora¬ 
carbef RS in the Standard preparation; P is the specifted po- 
tency, in jug of anhydrous loracarbef (CićH^CIINoO^) per mg, 
of USP Loracarbef RS; V is the vo3ume, in mL, of Loracarbef 
for Oraf Suspension taken to p rep are the Assay preparation; 
and ru and r s are the loracarbef peak responses obtained 
from the Assay preparation and the Standard preparation , re- 
spective!y. 
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Loratadine 



C 22 H 23 GN 2 O 2 382.88 

1 -Piperidinecarboxylic acid, 4-(8-ch!oro-5,ódihydro-1 1 H- 
benzo[5,ójcydoneptap,2-fr]pyridim11-ylidene)-, ethyl 
ester; 

Ethyl 4-(8-chloro-5,6-dihydn>1 1 H-benzo[5,ó]cyclahepta[1,2- 
6 ]pyndin -11 -ylfdene)-] -prpendinecarboxylate 
[79794-75-5] 

DEFINITION 

Loratadine contains NLT 98.5% and NMT 101,0% of 
loratadine (C 22 H 23 CIN 2 O 2 ), calculated on the dried basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197M) 

• B. The retention tfme of the major peak of the Sample 

sofution corresponds to that of the Standard soiution, as 
obtalned m the Assoy. 

AS5AY 
o Procedurę 

Buffer A (0.01 M dibasic potassium phosphate): 

1,74 g/L of anhydrous dibasic potassium phosphate in 
water 

Buffer B (0,6 M dibasic potassium phosphate): 105 g/L 
of anhydrous dibasic potassium phosphate in water 
0.05 N hydrochlork acid: Transfer 500 mL of water to 
a 1000-mL volumetric fiask, add 83 mL of hydrochloric 
acid, and di tutę with water to volume. Transfer 50 ml 
of this soiution rnto a 1000-mL volumetric fiask, and 
dilute with water to volume. 

Mobile phase: Acetonitriie, methanol, and Buffer A 
(60:60:70). Adjust with 10% phosphoric acid to an ap- 
parent pH of 7.2. 

Diluent: Transfer 400 mL of 0.05 N hydrochbric add 
and 80 mL of Buffer B to a 1-L volumetric fiask. Dilute 
with a mixture of acetonitriie and methanol ( 1 : 1 ) to 
volume. 

Standard soiution: 0,4 mg/mL of USP Loratadine RS in 
Diluent 

Sample soiution: 0.4 mg/mL of Loratadine in Diluent 
Chromatographic system 
(See Chromalography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 15-cm; 5-jim packtng L7 

Column temperaturę: 25 Q -35° 

Flow ratę: 1 mL/mtn 
Injection volume: 15 pL 
System suitability 
Sample: Standard sofution 
Suitability requirements 
Reialwe standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard soiution and Sample soiution 
CaJculate the percentage of loratadine (C22H23CIN2O2) in 
the portion of Loratadine taken: 

Result - ( ru/rs) x (Cs/Cu) x 100 

ru - peak response from the Sampie soiution 

r$ = peak response from the Standard soiution 

Cs - concentration of USP Loratadine RS in the 
Standard soiution (mg/mL) 


Cu - concentration of the Sampie soiution (mg/mL) 
Acceptance criteria; 98,5%-101,0% on the dried basis 

IMPURITIES 

* Resjdue ON IGNITION (281): NMT 0.1% 


Delete the foliowing: 

•• HEAW METALS, Method II (231): 1 0 ppm, (0 tai i-ia^oiaj 

s ORGANIC 1MPURITIES, PROCEDURĘ 1 

[Notę—O n the basis of the synthetic route, perform ei- 
ther Procedurę 1 or Procedurę 2. Procedurę 2 is recom- 
mended if 4,8-dichlorG“5,ó-dihydro-1 1 fż-benzo 
[5,6]cydohepta[1,2-b]pyridin-11-one is a potential re- 
lated compound.] 

Mobile phase and Diluent: Proceed as directed in the 
Assay, 

Standard soiution: 0,8 jig/mL of USP Loratadine RS in 
Diluent 

Sample soiution: 0.4 mg/mL of Loratadine rn Diluent 
Chromatographic system 
(See Cbromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 15-cm; 5 -|im packing L7 
Column temperaturę: 25°-3S° 

Fiow ratę: 1 mL/min 
Injection voiume: 50 pL 
System suitability 
Sample: Standard soiution 
Suitability requirements 
Refative standard deviation: NMT 4.0% 

Analysis 

Sampies: Standard soiution and Sampie soiution 
Caiculate the percentage of each impunty in the por¬ 
tion of Loratadine taken: 

Result = x (Cj/G) x (1 /F) x 100 

ru - peak area of each impurify from the Sample 
soiution 

r 5 = peak area of loratadine from the Standard 
sofution 

Cs = concentration of USP Loratadine RS in the 
Standard soiution (mg/mL) 

Cu = concentration of Loratadine in the Sample 
soiution (mg/mL) 

F - relative response factor as listed in labie 1 
Acceptance criteria: See Tobie L 


Table 1 


Na me 

Reiatit/e 

Retention 

Time 

Relatwe 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Fluoroloratadine J 

0.79 

0.25 

0.2 

Loratadine 

1.0 

__ 


Any other tndividual 
impuritv 

— 

1.0 

0.1 

To tal impurittes 

_ 

_ 

0.3 


a Ethyl 4-(8-chloro-l 1 -fluoro-S^-dihydro-l 1 H-benzo[5,6]cydohepta[l,2 - 
bjpyridkn-11 -yl) piperidin-1 <arboxyfate. 


* ORGANIC iMFUHITIES, PROCEDURĘ 2 

Soiution A: Dissoive 0,96 g of 1 -pentanesulfonic acid 
sodium salt in 900 mL of water. Adjust with phosphoric 
acid soiution (1 in 10) to a pH of 3.00 ± 0.05, and 
dilute with water to 1 L. 

Soiution B: Acetonitriie 

Mobile phase: See Tobie 2. 
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Tafole 2 


Time 

(mini 

Solution A 

W 

Solution S 

CM 

0 

75 

25 

20 

50 

50 

30 

40 

60 

35 

30 

70 

45 

30 

70 

50 

75 

25 


Standard stock solution; 0.1 mg/ml each of USP 
Loratadine RS, USP Loratadine Related Compound A RS, 
and USP Loratadine ReJated Compound B RS in 
methanol 

Standard solution: 0.01 mg/mL each of USP Loratadine 
RS, USP Loratadine Related Compound A RS, and USP 
Loratadine Related Compound B RS prepared as fol- 
Jows. Transfer 1.0 mL of the Standard stock solution to a 
10-mL vo!umetnc fiask, add 2 mL of Sofution A t and di- 
lute with methanol to volume. 

Sampie solution: 10 mg/mL of Loratadine prepared as 
foilows. Transfer 100 mg of Loratadine to a 10-mL vofu~ 
metric fiask, and dis5olve in 2 mL of methanoL Add 
2 mL of Solution A t and then di lute wlth methanol to 
volume, 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector; UV 254 nm 
Column: 4.6-mm x 25-cm; 5-prn packing LI 
Row ratę: 1.2 m L/min 
Jnjection volume: 20 pL 
System suitability 
Sampie: Standard solution 
Suitability requirements 

Resolution: NLT 1.5 between loratadine related com¬ 
pound A and loratadine related compound B 
Relative standard deviation: NMT 10% for the 
loratadine peak 
Anaiysis 

Sampie: Sampie sofution 

Calculate Ihe percentage of each impurity in the pon 
tion of Loratadine taken: 

Result - (ru/fs) x (CdCa) x (1 /F) x 100 

fu - peak area of each indivrdual Impurity from the 
Sampie solution 

r s = peak area of loratadine from the Standard 
sofution 

Cs = concentration of USP Loratadine RS in the 
Standard solution (mg/mL) 

Ca - concentration of Loratadine in the Sampie 
solution (mg/mL) 

F = relative response factor as Jisted in Tobie 3 
Acceptance critena: See Table 3. 


Table 3 


Name 

Rdative 

Retentlon 

Time 

Rdative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%) 

Loratadine related 
compound A 

0.50 

1.00 

0.1 

Loratadine related 
comoound B 

0.53 

0,89 

0,1 

Loratadine related 
compound O 

0.70 

0,60 

0,1 

Hydroxy deacyl 
analoq h 

0.75 

0.4ć 

0.1 

Loratadine 

1.00 

__.. 

_ 

Dichlorobenzo- 

cycloheptapyridh 

none c 

1.23 

0.92 

0,1 

HydroKybratacfjne 11 

1.60 

0.42 

0,1 

4 - C ii 1 ora Forata d i n e fl 

1.83 

cos 

0,1 

Any individual 
unknown impurity 

— 

7.0 

0.10 

Total impurities 

— 

_ 

0.3 


3 8-thforo-5,6*dihydro-11 H~benzo[5,6]cyclohepta[l ,2-iflpyridin-l 1 -one. 
b 8-Chtoro-5,6-dihydro-l 1 -hydroxy-l 1 -(1 -methylpiperidin-4-yl)-l 1 tf-benzo 
[5,6]cydohepta[l ,2-6]pyridlne. 

c 4,8~DkhJoro-5,6^dihydro-11 H-benzo[5 ( fi]cydohepta[l,24j]pyrrdin-l1 -one. 
d Ethyl 4-{8-ehJoro-l 1-hydroxy-5,6-dlhydro-11 H-benzo[5,6]cyclohepta[1 r 2- 
b]pyridin-l 1 -y!) pjperidin-1 ^GflpSB^ylate. 

• Ethyl 4-(4 f 8 didiioro S f ć-dihydro-11 ft-benZ0[5,6]tydohepUj[l ,2- 
djpyridtn-l 1 -ylidenejpiperidin-l -carboxyfate. 

SPECIFIC TEST5 

* LOSS ON DRYING (731) 

Anaiysis: Dry a sampie at 100° to constant weight. 
Acceptance criteria: NMT 0.5% 

ADDmONAL REQUIREMENTS 

■ Packaging and Storage: Preserve in well-closed contain- 
ers, and storę between 2° and 30 g , 

■ Labeung: If a test for Omanie Impurities other than Proce¬ 

durę 1 is used, then the labeling States with which Or¬ 
ganie Impurities test the article complies. 

* USP IReference Standard* <11) 

USP Loratadine RS 

USP Loratadine Related Compound A RS 
8-Chloro-5,6“dihydro~11 -(p i perl di n-4-y fid ene)-l 1 H - 
benzo[5,ójcyclohepta [ 1 ,2-b] py ridine. 

Ci^Hi 9 CIN2 310.82 
USP Loratadine Related Compound B RS 
8-Chloro-5,6-dihydro-11 -{/V-methy]pjperidin-4-yIidene)- 
11 h/‘benzo[5,6]cyclohepta[1,2-b]pyrEdine. 

CzoH 2 iCiN 2 324.85 


Loratadine Orał Solution 


DEFINITION 

Loratadine Orał Solution contains NLT 94.0% and NMT 
105.0% of the labeled amount of loratadine 
(CaaHnCINiOd. 

IDENTJFICATBON 

» A. Thin-Layer Chromatographic Identificatfon Test 

< 201 ) 

Standard solution: 5 mg/mL of USP Loratadine RS in 
dichioromethane 

Sampie solution: Place a volume of Ora! Solution, 
equiva1ent to 10 mg of loratadine, in a centnfuge tubę. 
Add 10 mL of 0.2 N sodium hydroxide and 2,0 mL of 
dichioromethane. Rotate the centrlfuge lube for 10 
min, centrifuge, and discard the agueous phase. 
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Developing solyent system: Ethyl ether and diethyl- 
amine (40:1), in a paper-llned tank 
Acceptance cnteria: Meets the reąuirements 
o B. The retention tlme of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 
« Procedurę 

Buffer: 6.8 g/L of monobasie potassium pbosphate in 
water, adjusted with phosphoric add to a pH of 3,0 ± 
0.1 

Mobile phase: Acetonitrile and Buffer (3:7) 

Diluent: Acetonitrile and water (3:7) 
internal standard solution: 0.3 mg/mL of butyl pa raben 
in Diluent 

Standard stock solution: 1.0 mg/mL of USP loratadine 
RS in acetonitrile 

Standard solution: Transfer 5.0 mL of Interna! standard 
solution, 5.0 mL of Standard stoek solution , and 12 ml of 
water to a 50-mL volumetric fiask. Dii u te with Diluent to 
volume* 

Sample solution: Transfer a portion of Orał Solution, 
nomtnaily equivalent to 5 mg of loratadine, to a 50-mL 
volumetric fiask. Pipet 5.0 mL of Internal standard solu¬ 
tion into the fiask, and di lute with Diluent to volume. 
Chromatographic system 
(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 254 nm 

Coiumn: 3.9-mm x 30-cm; 10-pm packing LII 
Column temperaturo: 20°-30° 

FI o w ratę: 2 m L/min 
Injection slze: 10 pL 
System suitability 
Sample: Standard solution 

[Notę—T he re!ative retention times for butylparaben 
and loratadine are about 0,78 and 1,0, respectively.] 
Suitability reąuirements 
Resolution: NLT 1,9 between loratadine and 
butylparaben 

Tailing factor: NMT 1 .6 for the loratadine and 
butylparaben peaks 

Relative standard deviation: NMT 2%r 
Analysis 

Samples: Standard solution and Sample solution 
Calcu late the percentage of the tabeled amount of 
loratadine (C 22 H 23 CIN 2 O 2 ) in the portion of Orał Solu¬ 
tion taken: 

Result - (Ru/Rs) x (Q/Q) x 1 00 

Ru - peak response ratio of loratadine to the 

intern a i standard from the Sample solution 
Rs - peak response ratio of loratadine to the 

internal standard from the Standard solution 
Q = concentration of USP Loratadine RS In the 
Standard solution (mg/mL) 

Cu = nominał concentration of loratadine in the 
Sample solution (mg/mL) 

Acceptance cnteria: 94,0%“105.0% 

PERFORMANCE TESTS 

& Oeuyerable Volłime (698): Meets the reąuirements 

IMPURITIES 

* ORGANIC IMPURITIES 

Mobile phase: 4,3 g/L of sodium dodecyl sulfate in a 
mixfure of acetonitrile and water (1:1). Adjust with 
phosphoric acid to a pH of 2.6 ± 0 . 1 . 

Diluent: Mobile phase and water (2:1) 

System suitability solution 1: 2 pg/mL of USP 
Loratadine RS in Diluent 

System suitability solution 2 : 0.2pg/mL of USP 
Loratadine RS in Diluent from System suitability 
solution 1 


System suitability solution 3: Transfer an amount of 
Orał Solution, equivalent to 20 mg of loratadine, into a 
screw-cap glass Container, Add 1 mL of 3% agueous hy- 
drogen peroxide, and mix. Cap, and heat at 65° for 
18-24 h. Alfow to cool to room temperaturę, and then 
diiute 5 ml with Diluent to 25 mL, 

Sample solution: 0.2 mg/mL of loratadine from a vol- 
ume of Orał Solution in Diluent 
Chromatographic system 
(See Chroma tograp by (621 ), Sys tem Sui ta bili ty .) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L7 
Column temperaturę: 30°^0° 

Flow ratę: 2 mL/mtn 
Injection size: 50 \xl 
System suitability 

Samples: System suitability solution 7, System suitability 
solution 2, and System suitability solution 3 
[Notę—S ee Table 1 for relative retention times.] 
Suitability reąuirements 

Resolution: NLT 3,0 between loratadine and 2-hy- 
droxymethyl loratadine, System suitability solution 3 
Tailing factor: 0.7-1.1, System suitability solution 1 
Relative standard deviation; NMT 10%, System suit¬ 
ability solution 2 
Analysis 

Sample: Sample solution 

Calcu Jatę the percentage of each indivlduaj reiated 
compound in the portion of Orał Solution taken: 

Result = (ry/ r T ) x 1 00 

ru ~ individual peak response of each reiated 
compound in the Sampie solution 
fr = sum of a li the peak responses in the Sample 
solution, excluding excipient peaks 
Acceptance criteria: See Table 7. 


Table 1 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%) 

4-Hydroxym ethyl 
loratadine* 

0.70 

0.3 

2-Hydroxyinethyl 

loratadine^ 

0,84 

0.3 

Loratadine 

1.0 

_ 

Any other indtvidual 
irnpurity 

— 

0.2 

Total impurities 

_ 

0.5 


a Ethyl 4-[8-chlorO‘5,ć-dihydro-4-(hydroxymethy0-11 W-benzo[5, 
6]cydohepta[l ,24j]pyridin-1 Tylidene]-l-pĄłeridinecarboxyfate. 

Ethyl 4^[8<hJoro 5,6-dihydro2-(hydroxymethyl) l 1 H-benzo(5 f 
6]cyciohepta[1,2-^jpyridfn-i l-yfidene]-l -piperidinecarboxylate. 

5PECIFIC TESTS 

o Microrjal Enumeratbon Tests (61) and Tests for Speci- 
fied Microorganisms (62): The totaf aerobic microbial 
count fs NMT 10 2 cfu/mL, and the total combined molds 
and yeasts count is NMT 5 x 10 T cfu/mt. It meets the 
reąuirements for the absente of Salmonella species and 
Escherichia coli . 

* pH (791): 2.2-3.1 

ADDITIONAL REQUIREMENTS 

e Packagjmg and Storage: Preserve in tight Container*, 
and storę between 2° and 25°. 

O USP REFERENCE standards (11) 

USP Loratadine RS 
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Loratadine Tablets 


DEFIN1TION 

Loratadine Tablets contain NLT 90,0% and NMT 110.0% of 
the labeled amount of loratadine (C^H^ONzCb). 

IDENTIFICATION 

• A, Thin-Layer Chromatoghaphic Identification Test 
(201 > 

Diluent: Chloroform and methanol (1:1) 

Standard solution: 4 mg/mL of USP Loratadine RS in 
Diluent 

Sample solution: Nominalfy 4 mg/mL of loratadine pre- 
pared as follows, Transfer a quantity of Tablets equiva- 
lent to 20 mg of loratadine to a eentrifuge tubę, Add 
5,0 ml of Difuent , rotate for 30 min, and eentrifuge, 
Application volume: 5 pL 

Developing solvent system: Ethyl ether and diethyL 
aminę (40:1), in a paper-Iined tank 
Acceptance criteria: Meet the reguirements 

• B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

• PROCEDURĘ 

Buffer A: 0.01 M dibasic potassium phosphate (1.74 g/ 
L of anhydrous di basie potassium phosphate in water) 
Buffer B: 0.6 M dibasic potassium phosphate (105 g/L 
of anhydrous dibasic potassium phosphate in water) 
0.05 N hydrochloric add: Transfer 500 ml of water to 
a 1000-mL volumetnc fiask, add 83 mL of hydrochloric 
acid, and dilute with water to volume, Transfer 50 mL 
of this solution to a 1000-mL volumetric fiask, and di¬ 
lute with water to vofume. 

Mobile phase: Acetonitrile, methanol, and Buffer A 
(60:60:70). Adjust with 10% phosphork add to a pH of 

Diluent: Transfer 400 mL of 0.05 N hydrochloric add 
and 80 mL of Buffer B to a 1-L volumetric fiask. Dilute 
with a mixture of acetonitrile and methanol (1:1) to 
volume. 

Standard solution: 0,4 mg/mL of USP Loratadine R5 in 
Diluent 

Sample solution: Transfer 1 0 Tablets to a 250-mL volu- 
metne fiask, add 100 mL of 0.05 N hydrochloric acid t 
and shake for 40 min or until the Tablets are com- 
pietely disintegrated, Add 75 mL of a mixfure of aceto¬ 
nitrile and methanol (1:1) and 20 mL of Buffer B t and 
mix for 5 min. Dilute with a mixture of acetonitrile and 
methanol (1:1) to volume. 

Chromatographic system 
(See Chromatograpny (621), System Su i to hi li ty.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4,6-mm x 15-cm; 5-]um packing L7 
Column temperaturę: 25°-35° 

Flow ratę: 1 mL/min 
Injection volume: 15 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
ta pad ty factor: NLT 3.5 
Taillng factor: NMT 1.7 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
loratadine (C^HnCIN^Ch) in the portion of Tablets 
taken: 

Result = (ru/n) x ( C$/ Cu) x 100 
fu - peak response from the Sampie solution 


r$ = peak response from the Standard solution 
C* = concentration of USP Loratadine RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of loratadine in the 
Sample solution (mg/mL) 

Acceptance criteria: 90,0%^! 10,0% 

PERFORMANCE TEST5 

* Dissolution (711) 

Medium: 0.1 N hydrochloric add; 900 mL 
Apparatus 2: 50 rpm 
Time: 60 min 

Standard solution: USP Loratadine R5 at a known con¬ 
centration in Medium 

Sample solution: A filtered portion of the solution 
under test, suitably diluted with Medium, If necessary 
Instrumental conditions 
Modę: UV*Vrs 

Analytical wavefength: Maximum absorbance at 
about 280 nm 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
loratadine (C^H^CINjO^) dissolved: 

Result = (Au/A$ xC s xDxVx( 1 /L) x 100 

Au = absorbance of the Sample solution 
A s = absorbance of the Standard solution 
Cs = concentration of USP Loratadine RS in the 
Standard solution (mg/mL) 

D = dilution factor for the Sample solution , if 
needed 

V - volume of Medium, 900 mL 
t - label claim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
loratadine (C^H^CINjO*) is disso!ved. 

■ Uniformity of D osace Units (905): Meet the 
requirements 

IMPURITIES 

• ORGANIC IMPURITIES 

Buffer A, Buffer B, 0,05 N hydrochloric acid, Mobile 
phase, Diluent, and Sample solution: Praceed as di- 
rected in the Assoy, 

Standard solution: 0.8 pg/mL of USP Loratadine RS In 
Diluent 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 15-cm; 5-j.im packing L7 
Flow ratę: 1 mL/min 
Injection volume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 4.0% 

Analysis 

Samples: Sample solution and Standard solution 
Calculate the percentage of each fmpurity in the por¬ 
tion of Tablets taken: 

Result - (ru/n) x (C s/Cu) x 100 

fu - peak area for each impurrty from the Sample 
solution 

n = peak area of loratadine from the Standard 
solution 

Cj = concentration of USP Loratadine RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of loratadine in the 
Sample solution (mg/mL) 

Acceptance criteria: See Tobie 1 . 
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labie 1 


Na me 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (°/o) 

FluoroJoratadine^ 

0.79 

_ 

Loratadine 

1.0 

„ _ 

Any olher indivtdual 
impurity 

— 

0.1 

Total impurities 

— 

OT 


a This is a process impurity and Is induded in the table for Identification 
onfy. This impurity Es controlled in the drug strbstance. ft is not to be 
reported for the drug product and shouid not be Inducfed in the totat 
Impurities. 

t] Ethyl 4-(@-chloro-l 1-fluoro-5 r 6-d3bydro-l 1 H-benzo[5 f 6]cydohepta[1,2- 
fj]py r i d tn -11 -y I) pi per i di n-1 -ca r bo^yfate, 

ADDITIONAL REQUBREMENTS 

* Packaging and Storage: Preserze in tight containers, 
and storę between 2° and 30°, Protect from excessive 
moisture if packaged in blisters. 

O OSP Reference Standards (11) 

USP Loratadine RS 


Loratadine Chewable Tablets 


DEFINITION 

Loratadine Chewable Tablets contain NLT 90.0% and NMT 
110.0% of the iabeled amount of loratadine 
(C 22 H 23 CiN 2 0,). 

IDENTIFICATION 

* A. Thin-Layek Chromatographic Identification Test 

( 201 ) 

DHuent: Chloroform and methanol (1:1) 

Standard solution: 5 mg/mL of USP Loratadine RS in 
DHuent 

Sampie solution: Transfer a quantity of ground Chew¬ 
able Tablets, equivalent to 25 mg of loratadine, to a 
centrifuge tubę. Add 5 mL of DHuent :, mix for 30 min, 
then centrifuge for 5 min. Use the ctear supernatant. 
Application volume: 5 tiL 

Developinq solvent system: Ethyl ether and diethyl- 
amine (40:1) 

Acceptance criteria: Meet the requirements 

e B. The retention time of the major peak of the Sampie 
solution corresponds to that of the Standard solution, as 
obtained in the Assay* 

ASSAY 

* Procedurę 

Protect Solutions containing loratadine from light. 

Buffer A (phosphate buffer pH 7.2): Dissolve 435 g of 
dibasic potassium phosphate in 950 mL of water. Add 
1 mL of triethy laminę, adjust with 10% phosphoric add 
or 10% potassium hydroxlde to a pH of 7.2, and d ilu te 
with water to 1 L. 

Buffer B (0.6 M dibasic potassium phosphate): 105 g/L 
of dibasic potassium phosphate In water 
DHuent: Transfer 400 mL of 0.05 N hydrochloric acid 
and 80 mL of Buffer B to a 1-L voJumetric fiask. Dilute 
with a mixture of acetonitrile and methanol (1:1) to 
volume. 

Mobile phase: Acetonitrile, methanol and Buffer A 
(40:10:50) 

Standard solution: 0.4 mg/mL of USP Loratadine RS in 
DHuent 

Sampie solution: Nominally 0.4 mg/mL of loratadine in 
DHuent. Prepare by transferrrng 20 Chewable Tablets to 
a suitable vo!umefric fiask. Add DHuent to 40% of the 


volume of the fiask, and shake for 40 min. Dilute with 
Diluent to volume, and fil ter. 

Chromatographic system 
(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; 5-Lim packing L7 

Column temperaturo: 30° 

Flow ratę: 1.5 mL/min 
Injectron volume: 15 pL 
System suitability 
Sampie: Standard solution 
Suitability requirements 
Tailing factor: NMT 1.7 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of the iabeled amount of 
loratadine (C 22 H 2 3 CIN 2 02 ) in the portron of Chewable 
Tablets taken: 

Result = (rufr$) x (Cj/Cu) x 100 

r u = peak response from the Sampie solution 

fs * peak response from the Standard solution 

Cs - concentration of USP Loratadine RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of loratadine in the 
Sampie solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TEST5 

* DiSSOLUTION (711) 

Medium: 0.1 N hydrochioric add; 500 ml 
Apparatus 2: 50 rpm 
Time: 30 min 

Buffer: 6.8 g/L of monobasic potassium phosphate in 
water. Adjust with 10% phosphoric acid to a pH of 
2.80 ± 0.05. 

Mobile phase: Acetonitrile, methanol, and Buffer 
(40:30:35) 

Standard solution: 10j.Lg/mL of USP Loratadine RS in 
Medium 

Sampie solution: Pass a portion of the solution under 
test through a suitable filter. 

Chromatographic system 
(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 40* 

Flow ratę: 1.5 mL/min 
Injection voiume: 20 pL 
System suitability 
Sampie: Standard solution 
Suitability requirements 
Tailtng factor: NMT 1,7 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the Iabeled amount of 
loratadine (C 22 H Z 3 CIN 20 2 ) dissolved: 

Result = (ru/rs) x (C s /L) x V x 100 

fu - peak response from the Sampie solution 

rs - peak response from the Standard solution 

Cs ~ concentration of USP Loratadine RS in the 
Standard solution (mg/mL) 

Ł = la bel da im (mg/Tablet) 

V = volume of Medium , 500 mL 
Tolerances: NLT 80% (Q) of the Iabeled amount of 
loratadine (C 2 ZH 23 CIN 2 O 2 ) is dissolved, 

• Unjformity of Dosage Units (905): Meet the 

regutrements 
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IMPURITIES 
• 0RGAN1C l(VFPURITIE5 

Protect Solutions containing loratadine from light 
Mobile phase, Diluent, and Sample solution: Prepare 
as directed in the Assay : 

System suitability solution: 0.8 ug/mL each of USP 
Loratadine Related Compound A RS, USP Loratadine Re- 
lated Compound B RS, and USP Loratadine Related 
Compound C RS in Diluent 

Standard solution: 0.8 pg/mL of USP Loratadine RS in 
Diluent 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Deteetor: UV 254 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L7 
Column temperaturę: 30° 

Flow ratę: 1,5 mL/min 
Injection volume: 50 pL 
System suitability 

Sampfes: System suitability solution and Standard 
solution 

Suitability reguirements 

Relative standard deviation: NMT 10%, Standard 
solution 

Resolutton: NLT 5.5 between loratadine related com¬ 
pound A and loratadine related compound C; NLT 
2.0 between loratadine related compound C and 
loratadine related compound B, System suitability 
solution 

Tailing factor: NMT 2.0 for loratadine related com¬ 
pound A, System suitability solution 
Analysis 

Sampfes: Standard solution and Sample solution 
Calculate the percentage of each impurity in the par¬ 
tio n of Chewable Tablets taken: 

Result = (ru/rs) x (Cj/Cy) x (1/Fi * * 100 

r u - peak response of each Impurity from the 
Sample solution 

n = peak response of loratadine from the Standard 
solution 

Cs - concentration of USP Loratadine RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of loratadine in the 
Sample solution (mg/mL) 

F - relative response factor (see Tobie 1) 

Acceptance criteria: See Tobie h 
Reporting level for Impurities: 0.05% 


Table 1 


Na me 

Relatiye 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Crtterfa, 
NMT (%> 

Loratadine related 
compound A 

0,20 

1.0 

0,05 

Loratadine related 
comoaund C 

0.32 

0*63 

0.10 

Loratadine related 
comcound B* 

0.39 

1.0 

— 

loratadine 

1.0 

— 

— 


* Th3s is a process impurity and is included In the table for Identification 
only, This impurity is controlled in the drug substance* It is not to be 
reported for the dryg prodyct and should not be Included in the total 
Impurities. 


Table 1 (CorMnued) 


Name 

Relativc 

Retention 

Time 

Re1atrve 

Response 

Factor 

Acceptance 
Criterla, 
NMT (%> 

Any other individual 
imourity 

— 

1.0 

0.10 

Total imoufities 

_ 

_ 

0.5 


• This is a process impurity and is included in the table for identifkatfon 
only, This impurity is tontrofled in the drug substance, It is not to be 
reported for the arug product and should not be included in the to Lal 
impurities. 

ADDITIONAL REQUIREMENT5 

9 Packaging ano Storage: Preserve in tight containers, 
and storę between 20° and 25°. 

* Labeleng: Label it to indicate that the Chewable Tablets 
are to be chewed before swallowing. 

* USP reference standards (11) 

USP Loratadine RS 

USP Loratadine Related Compound A RS 
8-Chloro-5,6-dihydro-1 T-(piperidin-4-ylidene)-l 1 H- 
benzQ[5,6]cydohepta[1,2-b]pyndine. 

CwHisClNa 310.82 
USP Loratadine Related Compound B RS 
8-Chloro-5,6-dlhydro-11 -(W-methylpLperidin-4-ylidene)- 
11 H-benzo[5,6]cydohepta[l,2-b]pyndine. 

C»H»CINa 324.85 

USP Loratadine Related Compound C RS 
8-Chloro-5,6-dihydro-l 1 H-benzo[5,6]cydohepta[l ,2- 
£>]pyridin-l l-one. 

ChHioCINO 243-69 


Loratadine Orally Disintegrating 
Tablets 


DEFINITION 

Loratadine Orally Disintegrating Tablets contain NLT 95.0% 
and NMT 105.0% of tne labeled amount of loratadine 
(C22H21CIN2O2)* 

IDENTIFICATION 

• A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

A5SAY 

[Notę—M atrrx effects have been observed that affect the 

extraction of loratadine. Depending on the composition of 

the Tablet, use Assay, Procedurę 1 or Procedurę 2.] 

* Procedurę t 

Buffer: 2.72 g/L of monobasic potassium phosphate in 
water. Adjust with 5 N sodium hydroxide solution to a 
pH of 6.50 ± 0.05, and filter. 

Mobile phase: Acetonitrile and Buffer (70:30) 

Diluent: Acetonitrile and Buffer (40:60) 

Standard solution: 0.1 mg/mL of USP Loratadine RS in 
Mobile phase 

Sample solution: Transfer 10 Tablets into a 500-mL voL 
umetrit fiask, add 400 mL of acetonitrile, and stir for TO 
min. Sonicate the solution for 10 min, and stir for an- 
other 10 min. Dilute with acetonitrile to vo!ume, and 
mix. Dilute an aliquot of the resulting solution with Dil¬ 
uent to obtain a solution having a concentration of 
about 0.1 mg/mL, based on the label claim. Pass a por- 
tion of this solution through a PVDF filter of 0,45-pm 
porę size, and discard the first 5 mL of hltrate. 
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Chramatographk system 

(See Chromatography {621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 15-em; 5-pm packing LI 
Flow ratę: 1.0 mL/mrn 
Injection size: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Column effidency: NLT 3000 theoretical plates 
Tarling faetor: NMT 2,0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
loratadine m the portion of Tablets taken: 

Result - (r u /rs) x (Ci /Cu) x 1 00 

fi; = peak response of loratadine from the Sample 
solution 

fj = peak response of loratadine from the Standard 
solution 

Ci * concentration of USP Loratadine RS rn the 
Standard solution (mg/mL) 

Cu - nominał concentration of loratadine in the 
Sample solution (mg/mL) 

Acceptance cnteria: 9S.0%-105.0% 

* Procedurę i 

Buffer: 2.28 g/L of dibasic potassium phosphate 
tri hydra te 

Mobile phase: Methanol, acetomtrile, and Buffer 
(6:6:7), adjusted with 10% phosphoric acid to an ap- 
parent pH of 7,2 

Diluent: Methanol and water (1:1) 

System suitability solution: 0.8 pg/mL each of USP 
Loratadine Related Compound A RS, USP Loratadine Re- 
lated Compound B RS, and USP Loratadine Related 
Compound C RS in Diluent 

Standard solution: 0.4 mg/mL of USP Loratadine RS in 
Diluent [Notę—T he solution may be sonicated for 5 
min to aid in dissoMng,] 

Sample solution: Transfer a number of Tabiets into a 
250-mL yolumetric fiask so that the finał concentration 
is 0.4 mg/mL, based on the labę! claim. Add 50 mL of 
water, and sonicate, if necessary, to dlsperse the Tab¬ 
lets, Add 50 ml of methanol, and shake to dissolve. Di- 
lute with Diluent to volume, 

Chromatographk system 
(See Chromatogranhy (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 15-em; 5-jim packing L7 
Flow ratę: 1.0 mh/min 

Injection size: 15 pL for the Standard solution and 
Sample solution; 50 pL for the System suitability solution 
System suitability 

Samples: Sys tem suitability solution a n d 5 tandard 
solution 

[Notę—T he relative retention times for loratadine re¬ 
lated compound A, loratadine related compound C, 
loratadine related compound B, and loratadine are 
about 0,26, 031, 0,42, and 1.0, respectively.] 

Suitability requlrements 

Resolution: NLT 1,2 between loratadine related com¬ 
pound A and loratadine related compound C and 
NLT 1.2 between loratadine related compound C and 
loratadine related compound B, System suitability 
solution 

Tai ling faetor: NMT 2.0, Standard solution 
Relative standard deviat1on: NMT 2.0%, Standard 
solution 


Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
loratadine in the portion of Tablets taken: 

Result = (fu/rś) x (Cs/Cu) x 100 

fi; = peak response of loratadine from the Sample 
solution 

r s - peak response of loratadine from the Standard 
solution 

Cs = concentration of USP Loratadine RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of loratadine in the 
Sample solution (mg/mL) 

Acceptance cnteria: 95.0%-105.0% 

PERFORMANCE TESTS 

* DlSINTEGRATtON (701) 

Test 1 

Stage 1: Ali 6 Tablets completely disintegrate In 1 
min. 

Stage 2: NLT 16 of 18 Tablets completely disintegrate 
in 1 min. 

Test 2: If the product complles with this test, the labeL 
ing indicates that it meets USP Disintegration Test 2. 
Analysis: Place a stainless Steel wire clip on each Tablet 
to prevent the Tablet from floating. 

Acceptance criteria: NMT 30 s 

* DlSSOLUTtON (711) 

Medium: Simulated gastric fluid without enzymes; 

900 mL, deaerated 
Apparatus 1: 50 rpm 
Time: ó min 

Standard solution: Prepare a solution of USP 
Loratadine RS in Medium at a concentration similar to 
that expected in the Sample solution. 

Sample solution: Pass a portion of the solution under 
test through a surtable filter. 

Analysis 

Detector: UV 278 nm 
Celi length: 1 cm 
Blank: Medium 

Calculate the percentage of the labeled amount of 
loratadine (Cj^HijCIN^Ojr) dis$olved: 

Result = (AjAs) x Ci x (V/L) x 100 

Au = absorbance from the Sample solution 
As = absorbance from the Standard solution 
Ci - concentration of the Standard solution 

(mg/mL) 

L - labefclaim (mg/Tablet) 

V - volume of Medium , 900 mL 
Tolerances: NIT 80% (Q) of the labeled amount of 
loratadine is dissolved. 

* Uniformity of Dosage Units (905): Meet the 

requirements 

IMPURITIES 
Organie Impurities 

* Procedurę i 

[Notę-—U se Organie Impurities, Procedurę 1 if Assoy, Proce * 
dure I is usecL] 

Buffer, Mobile phase, and Diluent: Proceed as di- 
rected in Assoy , Procedurę 1. 

System sensitivity solution: 0.05 [ig/mL of USP 
Loratadine RS in Mobile phase 

Standard solution: 0.5 pg/rnL of USP Loratadine RS in 
Mobile phase 

Sample solution: Transfer 10 Tablets into a 500-mL 
volumetric fiask, add 400 mL of acetomtrile, and stfr for 
about 10 min, Sonicate the solution for 10 min, and 
stir for another 10 min, Dilute with acetonitrile to vol- 
ume, and mix. Dilute an aliquot of the resulting solu¬ 
tion with Diluent to obtain a solution having a concen- 
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tration of about 0.1 mg/mL, based on the la bel clatm. 
Centrifuge Ihe solution for about 10 min, and use the 
supematant 

Chroma tog raphic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Colurnn: 4,6-mm x 15-cm; 5-jim packing LI 
Flow ratę: 1,0 ml/mln 
injection size: 50 pL 
System suitability 

Samples: System sensitivity solution and Standard 
solution 

Suitability retjuirements 
Sianal-to-noise ratio: NLT 10, System sensitlvity 
solution 

Colurnn efficiency: NIT 3000 theoretkal plates, 
Standard solution 

Tar ling factor: NMT 2.0, Standard solution 
Refative standard deviatron: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of each impurity in the por- 
tion of Tablets taken: 

Result == (r u /r s ) x (Cs/Cu) x (1/0 x 100 

ru - peak response of each impurity from the 
Sampie solution 

fs - peak response of loratadine from the Standard 
solution 

Ci = concentration of USP Loratadine RS in the 
Standard solution (mg/mL) 

Cu ~ nominał concentration of loratadine in the 
Sampie solution (mg/mL) 

F - relative response factor (see Tobie 1) 
Acceptance criteria: See Table 1 . 


Tabie t 


Mamę 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Loratadine reiated 
compound C 

0.5 

0.64 

0.2 

Loratadine 

1.0 


_ 

!ndividual unspeci- 
fTed impurity 

— 

1.0 

OJ 

Total impurities 

__ 

__ 

0.3 


* Procedurę z 

[Notę—U se Organie Impurities, Procedurę 2 rf Assay, Proce¬ 
durę 2 is usecL] 

Buffer, Mobile phase, Diluent, Sampie solution, and 
System suitability solution: Proceed as directed in As¬ 
say, Procedurę 2, 

System sensitivity solution: 0,04pg/mL of USP 
Loratadine RS in Diluent 

Standard solution: 0.8 pg/mL of USP Loratadine RS in 
Difuent 

Chromatographic system 

{See Chromatogrophy {621), System Suitability,) 

Modę: LC 

Detector: UV 254 nm 

Colurnn: 4.6-mm x 15-cm; 5-pm packing L7 
Fiow ratę: 1.0 mL/min 
Injection size: 50 pL 
System suitability 

Samples: System suitability solution, Standard solution, 
ano System sensitivity solution 
[Notę—T he relative retention times for loratadine re- 
lated compound A, loratadine reiated compound C, 
loratadine reiated compound B, and loratadine are 
about 0.26, 0.31, 0.42, and 1,0, respectively.] 


Suitability requirements 
Resolution: NLT 1,2 between loratadine reiated 
compound A and loratadine reiated compound C 
and NLT 1.2 between loratadine reiated compound 
C and loratadine reiated compound B, System suita - 
bili ty solution 

Tailtng factor: NMT 2,0, Standard solution 
Re!ative standard deviation: NMT 4.0%, Standard 
solution 

$iqnal-to~noise ratio: NLT 3,0, System sensitmty 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of each impurity in the por- 
tion of Tablets taken: 

Resuit = (ru/rs) x (Cs/Cu) x (1/F) x 100 

ru = peak response of each impurity from the 
Sampie solution 

rj - peak response of loratadine from the 
Standard solution 

Ci = concentration of USP Loratadine RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of loratadine in the 
Sampie solution (mg/mL) 

F = re1ative response factor (see Tabie 2) 
Acceptance criteria: See Table 2 , 


Table 2 


Na me 

Re lat i ve 
Retention 
Time 

Re Jat i ve 
Response 
Factor 

Acceptance 

Crlterta, 

NMT 

Loratadine reiated 
comoound A 

0.26 

0.9 

OJ 

Loratadine reiated 
compound B a 

0.42 

— 

— 

Unspecified 

impurity 3 

0.76 

— 

— 

Loratadine 

1.0 

—„ 

_ 

Unspecified 

impurity 4 

1.5 

— 

— 

fndividual unspeci* 
fied impurity 

— 

1.0 

OJ 

Total impurities 

— 

— 

OJ 


3 Thess iimpuriiles are controlled in the drug substance and are listed here 
for fnformmion oniy, These impurities are not Included when determining 
total impurities. 

ADDITIONAL REQUIREMENTS 

* Packaging and Stgrage: Preserve in tight containers. 
Storę between 20° and 25°. 

* Labeling: The labeling States with which Organie Impuri - 

ties and Assay procedurę the article eomplies, if other 
than Procedurę L When morę than one Disintegration test 
is qiven, the labeling States the Disintegration test used 
omy if Test 7 is not used. 

* USP reference standards (11) 

USP Loratadine RS 

USP Loratadine Reiated Compound A RS 
8-Chloro-5,6-dihydro-11 -(piperidin-4-ylłdene)-11 H- 
benzo[5,6]cydohepta[l,2-b]pyridme. 

C, 9 H,9CtN 2 310.82 
USP Loratadine Reiated Compound B RS 
8-Ch!oro-5,6-dihydro-l 1 -(N-methylpiperldin-4-ylidene)- 
11 H«benzo[5,6]cyclohepta[1,2-d]pyridine, 

C 2a HziCIN2 324.85 
USP Loratadine Reiated Compound C RS 
S-Chlora-5,6-di hydro-11 H-benzo[5,6]cydohepta[l ,2- 
b] pyridin-11-one. 

CijHicONO 243.69 
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Lorazepam 



CuH 10 CbNaOa 321.16 

2H -1 ,4-Benzodiazepin-2-one, 7-chloro-5*(2-chlorophenyl)- 
1,3-dihydro-3-hydroxy-, (±)-; 

(±)-7-Chloro-5-(o-ch[orophenyl)-1 # 3-dihydro-3-hydroxy-2H- 
1 , 4 -benz 0 diazepin- 2 -one [846-49-1], 

DEFINITION 

Lorazepam contains NLT 98.0% and NMT 102.0% of 
lorazepam (CisHtoCfz^Cb), calculated on the dried basis. 

IDENTIFICATION 

• A. Infrared Absorptiom (197K) 

• B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtarned in the Assoy , 

A5SAY 

• PROCEDURĘ 

Mobile phase: Acetonitrile, glacial acetic add, and 
water (50: 1.2:50) 

Diluent: Methanol and water (75:25) 

Standard solution: 0,1 mg/mL of USP Lorazepam RS in 
Diluent 

Sample solution: OJ mg/mL of Lorazepam in Diluent 
Chromatographic system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 230 nm 
Colurnn: 4.6^mm x 25-cm; 5-pm packing 11 
Temperatures 
Colurnn: 5° 

Sample chamber: 4° 

Flow ratę: 1 mL/min 
injection volume: 20|iL 
System suitabiiity 
Sample: Standard solution 
Collect data for at least 50 min, 

Suitabiiity reguirements 
Taillng factor: NMT 2.0 
Re!atrve standard deviation: NMT 2.0% 

Anafysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of lorazepam (CT 5 H 10 CI 2 N 2 O 2 ) 
in the portion of Lorazepam taken: 

Result - (ru/r s ) x (Q/Cu) x 100 

r u = peak response of lorazepam from the Sample 
solution 

^ - peak response of lorazepam from the Standard 

solution 

Q = concentration of USP Lorazepam RS in the 
Standard solution (mg/mL) 

C u = concentration of Lorazepam in the Sample 
solution (mg/mL) 

Acceptance cnteria: 98.0%-1G2.0% on the dried basis 

IMPURITIES 

* Residue on Icnition (281): NMT 0,3% 


Delete the foliowing; 

# * Heavy Metals, Method U (231): NMT 20 ppm# (OflJcidl t* 

jon-2Ó1B) 


■ ORGANIC IMPURITIES 

Mobile phase and Diluent: Prepare as directed in the 
Assay r 

Standard solution: 32|jg/nnL of USP Lorazepam RS in 
Diluent 

System suitabiiity solution: 3,2 mg/mL of USP 
Lorazepam RS and 32 pg/mL each of USP Lorazepam 
Related Compound A RS, USP Lorazepam Re lated Com- 
ound B RS, USP Lorazepam Related Compound C RS, 
SP Lorazepam Related Compound D RS, and USP 
Lorazepam Related Compound E RS rn Diluent 
Sample solution: 3,2 mg/mL of Lorazepam in Diluent 
Chromatographic system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 230 nm 
Colurnn: 4.6-mm x 25-cm; 5-pm packing LI 
Temperatures 
Colurnn: 5° 

Sample chamber: 4 S 
Flow ratę: 1 mL/min 
injection volume: 100 pL 
System suitabiiity 

Samples: Standard solution and System suitabiiity 
solution 

[Notę—S ee Tobie 1 for the re!ative retention trmes,] 
Collect data for at least 50 min, 

Suitabiiity regurrements 

Resolution: NLT 1.2 between lorazepam related com¬ 
pound A and lorazepam related compound £, System 
suitabiiity solution 

Taillng factor: NMT 2.0 for lorazepam. Standard 
solution 

Relative standard deviatJon: NMT 5% for 
lorazepam. Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Lorazepam taken: 

Result = (WCs) x (CdCu) x (1/0 x 100 

ru = peak response of each impurity from the 
Sample solution 

rs = peak response of lorazepam from the Standard 
solution 

Cs ~ concentration of lorazepam in the Standard 
solution (mg/mL) 

Cu = concentration of Lorazepam in the Sample 
solution (mg/mL) 

F = relative response factor for any given impurity 
(see Table 1) 

Acceptance criteria: See Table L 


Table 1 


Name 

Relative 

Retention 

Time 

RelatEve 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Lorazeoam 

1.0 

1.0 

_ 

Lorazepam related 
compound D* 

1,4 

1,0 

0.15 

Lorazepam related 
compound A 1 * 

1.7 

1,0 

0.10 

Lorazepam related 
compound E c 

1.9 

1.3 

0,15 


a 6-Chloro-4-{o-dilorophenyiy2-quinazorinecarbpxyJic add. 
b 7-Chloro^S-(c^dilarophenyO-1,3 dihydro J-acetoxy-2H-l ,4- 
benzodiazep En -2 ^one. 

E 6-Ch!qfD-4-(o-chloropheny1>-2-quiniizoline methanol. 
d 6-Chloro-4-(o-cfalorophenyl)-2-quinazoli necarboxaIdehy de. 
* Z^Ami nO’2',5 -dit hf orobenzoph e nonę. 
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Table 1 (Continued) 


Name 

Rdative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Crłteria, 
NIWT (<Yo\ 

Lorazepam related 
compound O 

2.1 

1.0 

0.30 

Lorazepam related 
compound 

5.5 

T.O 

0.01 

Any individual urv 
soecified śmpuntv 

— 

TO 

0.10 

TotaE impunties 

— 

— 

0.75 


J 6-Chloro-4 (!>chlorophenyt)-2-quina7o!]necarboJ(ylic add. 
u 7-ChEoro*5-(o<hloropheriy]H, 3-dihydro*Tacetoxy-2WT,4- 
benzod fazę pi n -2 - o ne, 

Ę 6-Chloro-4-(ixhl0ropbenyl)-2-quina2ólirie methanoL 
d 6- C HlorcM- (o-cbloropheny I )^2-qu in azol ineca rboxaldehy de. 

* 2-Am i no-2',5-d I c hl o robenzophen one. 

SPECIFiC TE5TS 

* Loss on Drying (731) 

Sample: Dry under vacuum al 105 Q for 3 h. 
Acceptance crłteria: NMT 0.5% 

ADDITtONAL REQU1REMENT5 

• Packaging ano Storace: Preserve m tight, light-resistant 
containers. 


Change lo read ; 

* USP Reference Standards (11) 

USP Lorazepam RS 

USP Lorazepam Related Compound A RS 
7-C h f oro - 5 - (o-c h I o rop h e ny I)* *1,3-d i hy d ro- 3-a ce toxy- 2 H- 
1 ,4-benz0diazepin-2-one, 

C^H 12 CI 2 NjOi 363.20 
USP Lorazepam Related Compound B RS 
2-Amino-2',5-diehiorobenzophenone. 

*C 13 H 9 CbNO* CEB-R Mwv207‘fl) 266,13 
USP Lorazepam Related Compound C RS 
6-Chloro-4-(o-ehlorophenyl)-2-quinazolfne- 
carboxaldehyde. 

C 1 sHftCtNaO 303.15 
USP Lorazepam Related Compound D RS 
6-Chloro-4-(o-chlorophenyl)-2-qumazolinecarboxylic 
add, 

CisHeChlSbO* 319,15 
USP Lorazepam Related Compound £ RS 
6-Chloro4-(o-chIorophenyl)-2-quinazGline methanol. 
CtsH 10 CI 2 N 2 O 305.16 


Lorazepam Injection 

DEFINITION 

Lorazepam Injection is a stenie solution of Lorazepam In a 
surtable medium. It contains NIT 90.0% and NMT 
U 0.0% of the labeled amount of lorazepam 

(C 15 Hi G CI 2 N 2 02), 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard soiution, as 
obtained in the Assay, 

* B. Thin-Layer Chromatograpny 

Standard stock solution: 1 mg/mL of USP Lorazepam 
RS in alcohol 

Standard solution: Transfer 10 mL of Standard stock io- 
lution to a surtabfe Container. Add 5 mL of hydrochlor c 
add, heat the solution on a steam bath for 20 min, and 


cool. Transfer the solution to a separator, and add 8 mL 
of 10 N sodium hydroxide, Extract the solution with 
two 25-mL portions of ether, filtenng the ether extracts 
through cotton plugs. Evaporate the ether extract to 
2 mL, and add 8 mL of methanol 
Sample solution: Transfer a volume of Injection, equiv- 
alent to 10 mg of lorazepam, to a Container. Add 5 mL 
of hydrochloric add, heat on a steam bath for 20 min, 
and cool. Transfer the solution to a separator, and add 
8 mL of 10 N sodium hydroxide, Extraet with two 
25-mL portions of ether, frlterfng the ether extracts 
through cotton pfugs. Evaporate the ether extract to 
2 mL, and add 8 mL of methanol. 

Chromatographic system 
(See Chromatograpny (621), Thin-Layer Chromato- 
grophy.) 

Modę: TLC 

Adsorbent: Thin-layer chromatographic piąte, coated 
with a 0,25-mm layer of chromatographic sillca gel 
Application volume: 10 JUL 
Developing solvent system: Toluene 
Spray reagent 1: 12.5 mg/mL of sod rum nitrite in 0.5 
N hydrach loric add, fresKly p rep a red 
Spray reagent 2: 1 mq/mL of N-(1-naphthyl)ethylene- 
diamine oihydrochloride in alcohol 
Analysls 

Sam pies: Standard solution and Sample solution 
Al Iow the spots to dry, and develop the chromato- 
grams until the sokent front has moved 15 cm. Re* 
move the piąte from the devetoping cham ber, mark 
the solvent front, and allow the sokent to evaporate. 
Spray Lhe piąte with Spray reagent T Heat the piąte 
at 100° for 5 min, allow to cool, and spray with 
Spray reagent 2. 

Acceptance eriteria: The Rr vaiue of the prrncipal spot 
of tne Somple solution corresponds to that of the Stan¬ 
dard solution. 


A5SAY 
« Procedurę 

Buffer: 0.05 M monobasic ammonium phosphate 
Mobile phase: Methanol and Buffer (50:50). Adjust 
with ammonium hydroxide to a pH of 6,5. 

System suitability solution: 0.04 mg/mL of lorazepam 
and 32 pg/mL each of USP Lorazepam Related Com¬ 
pound C RS and USP Lorazepam Related Compound D 
R5 in Mobile phase 

Standard stock solution: 1 mg/mL of USP Lorazepam 
RS in methanol 

Standard solution: 0.16 mg/mL of USP Lorazepam RS 
in Mobile phase from Standard stock solution 
Sample solution: Nominally 0.16 mg/mL of lorazepam 
from Injection, diluted with Mobile phase 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 240 nm 
Cotumn: 4.6-mm x 10 to 15-cm; packing LI 
Flow ratę: 2 mL/min 
Injection volume: 20 #aL 
System suitability 

Samples: System suitability solution and 5 ton dard 
solution 

[Notę—T he relatke retention times for lorazepam re¬ 
lated compound D, lorazepam, and lorazepam related 
compound C are 0.7, 1.0, and 2.7, respectkely.] 

Suitability requirements 

Resolution: NLT 1.2 between lorazepam related com¬ 
pound D and lorazepam and NLT 1.2 between 
lorazepam and lorazepam related compound C, Sys¬ 
tem suitability solution 

Relatke standard deviation: NMT 2.0%, Standard 
solution 
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Analysis 

Samples: Standard solu don and Sampie solution 
Calcu la te the percentage of the labeled amount of 
lorazepam (GsHtoCfjNjO*) in the portion of Injection 
taken: 

Result = (ru/n) x (G/Cy) X 1 00 

ry = peak response of lorazepam from the Sampie 
solution 

r s - peak response of lorazepam from the Standard 
solution 

Cs = concentration of USP Lorazepam RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of lorazepam in the 
Somple solution (mg/mt) 

Acceptance criteria: 90.0%-1 10.0% 

IMPURITIES 

* ORGANIC IMPURITIES 

Mobile phase, System suitabillty solution, Sampie so¬ 
lution, and Chromatographic system: Proceed as dl- 
rected in the Assoy. 

Standard solution 1: Prepare as directed for the Stan¬ 
dard solution in the Assay . 

Standard solution 2: 3.2 pg/mL each of USP 
Lorazepam Related Compound C RS and USP 
Lorazepam Related Compound D RS in Mobile phase 
System suitabillty 

Samples: System sujtability solution and Standard solu¬ 
tion 1 

[NOTĘ—The relative retention times for lorazepam re¬ 
lated compound D, lorazepam, and lorazepam related 
compound C are 0,7, 1.0, and 2.7, respectively,] 

Suitaoility requirements 

Resolution: NLT 1.2 between lorazepam related com¬ 
pound D and lorazepam and NLT 1,2 between 
lorazepam and lorazepam related compound C, Sys¬ 
tem suftability solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 1 
Analysis 

Samples: Somple solution and Standard solution 2. Do 
not include as an impurity any peak from the Sampie 
solution that has a retention time shorter than that of 
the lorazepam related compound D peak from Stan¬ 
dard solution 2. 

Calcu la te the percentage of lorazepam related com¬ 
pound C and lorazepam related compound D in the 
portion of injection taken: 

Result == (ru/a) x (G/G) x 100 

r v - peak response of lorazepam related 
compound C or lorazepam related 
compound D from the Sampie solution 
fj = peak response of the corresponding related 
compound from the Stanaard solution 
Ci = concentration of the corresponding related 

compound in the Standard solution (pg/mL) 

G = nominał concentration of lorazepam in the 
Sampie solution (pa/mL) 

Calculate the percentage of any other impurity in the 
portion of Injection taken: 

Result s ( r u frr ) x 100 

ru - peak response of the individual impurity from 
the Sampie solution 

r r - peak response of lorazepam from the Sampie 
solution 

Acceptance criteria 

Total rmpurities: NMT 4.0% of a El impurities 

• Limit of Lorazepam Related Compound B 

Standard solution: 0,1 mg/mL of USP Lorazepam Re¬ 
lated Compound B RS in acetone 


Sampie solution: Nominally 10 mg/mL of lorazepam 
prepared as follows. To 5.0 mL of Injection in a 
separator add 50 mL of 0.1 N sodium hydroxide. £x- 
tract with three 10-mL portions of chloroform, and col- 
lect the chloroform extracts in a second separator. 

Wash the chloroform extracts with 10 mL of water, and 
transfer the chloroform extracts to a centrifuge tubę. 
£vaporate the chloroform extracts with the aid of a cur- 
rent of air to dryness, and dissolve the residue in 
acetone. 

Chromatographic system 

(See Chromatograpny (621), Thin-Layer Chromato- 
grophy .) 

Modę: TLC 

Adsorbent: Thindayer chromatographic piąte, coated 
with a 0.25-mm layer of chromatographic siiica gel 
Application volume 
Standard solution: 5 pL 
Sampie solution: 50 pL 

Developrng solvent system: Chloroform, n-heptane, 
and alcohol (10:10:1) 

Spray reagent 1: 2 N sulfuric add 
Spray reagent 2: 1 mg/mL of sodium ni tri te 
Spray reagent 3: 5 mg/mL of ammonium sulfamate 
Spray reagent 4: 1 mg/mL of N-(1 -naphthyl)ethylene- 
□iamine aihydrochtonde 
Analysis 

Samples: Standard solution and Sampie solution 
Proceed as directed in the chapter, Aliow the spots to 
dry, and develop the chromatograms in the Devetop- 
ing sofvent system until the solvent front has moved 
NLT 10 cm from the origin. Lightly spray the piąte 
with Spray reagent 1, dry at 105° for 15 min, and 
spray succes$ively with Spray reagent 2, Spray reagent 
3, and Spray reagent 4 t dry ing the piąte with a cur- 
rent of air after each spray ing. Observe the piąte 
under visible light. 

Acceptance criteria: The spot of the Sampie solution is 
not greater in size or intensity than the principal spot at 
the corresponding Ry value of the Standard solution , cor¬ 
responding to NMT 0.1% of lorazepam related com¬ 
pound B. 

SPECfFfC TESTS 

• Bacterial Endotokins Test (85): Contams NMT 10* USP 

Endotoxin Units/mg of lorazepam 

• Other Requirements: It meets the reguirements in Injee- 

tions and Implanted Drug Products (1). 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage; Preserve in single-dose or mul- 

tiple-dose containers, preferably of Type I glass, protected 
from light. 

Change to read: 

• USP REFERENCE STANDARDS (11) 

USP Endotoxin RS 
USP Lorazepam RS 

USP Lorazepam Related Compound B RS 
2-Amino-2 y ,5-dichlorobenzophenone. 

^CtiHdCLNO* (ĘRR Hurv2016) 266.1 3 

USP Lorazepam Related Compound C RS 
6-Chloro-4-(o-chlorophenyl)- 
2-qumazolinecarboxaldenyde. 

Ci 5 HbCI 5 N 2 0 303.15 
USP Lorazepam Related Compound D RS 
6-Ch loro-4-(o-chiorophenyf)-2-qui nazolinecarboxylic 
acid. 

Ci S H 8 CI 2 N 2 0 2 319.15 
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Lorazepam Orał Cori cent ratę 

DEF1NITION 

Lorazepam Orał Concentrate contains NLT 90.0% and NMT 
110.0% of the labełed amount of lorazepam 
(C 1S HioCbNrfh). 

IDENTIFICATION 

• A- The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: Aceton i tri le, g la dal acetic acrd, and 
water (45:0.2: 55) 

Standard solution: 0.05 mg/mL of USP Lorazepam RS 
in methanol 

System suitability solution: OJ mg/mL each of USP 
Lorazepam RS and USP Lorazepam Related Compound 
E RS in methanol 

Sample solution: Nominally 0,05 mg/mL of lorazepam 
prepared as follows. Transfer a suitable volume of Orał 
Concentrate to a vofumetrit fiask, and difute with meth¬ 
anol to volume. 

Chromatographic system 
(See Chromatograpny (621), System Suitability ,) 

Modę: LC 

Deteetor: UV 254 nm 
Column: 4-mm x 30-cm; packing LI 
Flow ratę: 2 m L/min 
injection vo!ume: 20 pL 
System suitability 

Sam pies: Standard solution and System suitability 
solution 

[Notę—T he relative retention times for lorazepam and 
lorazepam related compound E are 0.6 and 1,0, 
respectively.] 

Suitability reguirements 
Resolution: NLT 2,0 between lorazepam and 
lorazepam related compound E, System suitability 
solution 

Relath/e standard deviatron: NMT 2,0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of lorazepam (Ci S Hi 0 CbN^O;) 
in the portion of Orał Concentrate taken: 

Result = (fy/rs) x x 100 

ry - peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cj - concentration of USP Lorazepam RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of lorazepam in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%^ 110.0% 

IMPURITIES 

* ORCANIC IMPURITIES 

Mobile phase: Methanol and 0,05 M monobasic am¬ 
monium phosphate (64:36) 

Diluent: Methanol and 0.05 M monobasic ammonium 
phosphate (50:50). Adjust with ammonium hydroxide 
to a pH of 6.5. 

Standard stock solution: TO mg/mL USP Lorazepam 
RS in methanol 

Standard solution 1: 0.16 jig/mL of lorazepam from 
the Standard stock solution in Diluent 
Standard solution 2: 0.16 pg/mL of USP Lorazepam 
Related Compound B RS, and 3,2pg/mL each of USP 


Lorazepam Related Compound C RS and USP 
Lorazepam Related Compound D RS in Mobile phase 
System suitability solution: 0.04 mg/mL of USP 
Lorazepam RS, and 0.032 mg/ml each of USP 
Lorazepam Related Compound C RS and USP 
Lorazepam Related Compound D RS in Diluent 
Sample solution: Nominally 0.16 mg/mL of lorazepam 
prepared as follows. Transfer a suitable volume of Órai 
Concentrate to a volumetric fiask, and di lute with Mo¬ 
bile phase to volume. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Deteetor: UV 240 nm 

Column: 4.6-mm x 10- to 15-cm; packing LI 
Flow ratę: 0.7 ml/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard solu¬ 
tion ? 

Suitability requirements 

Resolution: NLT 1.2 between lorazepam related com¬ 
pound D and lorazepam; NLT 1.2 between lorazepam 
and lorazepam related compound C System suitability 
solution 

Relative standard deviation: NMT 2.0% for 
lorazepam. Standard solution 1 
Analysis 

Samples: Standard solution 2 and Sample solution 
[Notę—D isregard peaks eluting prior to lorazepam re- 
tated compound D.] 

Calculate the percentage of lorazepam related com¬ 
pound B, lorazepam related compound C, and 
lorazepam related compound D in the portion of Orał 
Concentrate taken: 

Result - (fy/o) x (Cs/Cu) x 100 

r u = peak response of lorazepam related 

compound B, lorazepam related compound 
C, or lorazepam related compound D from 
the Sample solution 

rs = peak response of the corresponding related 
compound from Standard solution 2 
Cs = concentration of the corresponding related 
compound in Standard solution 2 (mg/mL) 

Cu = nominał concentration of lorazepam In the 
Sample solu tion (mg/mL) 

Acceptance criteria: See Table L 


Table 1 


Namc 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT f%\ 

Lorazepam related com¬ 
pound D 

0.8 

4,0- 1 

Lorazeoam 

1.0 

„_ 

Lorazepam related com¬ 
pound C 

2.3 

4.0* 

Lorazepam related com¬ 
pound B 

2.9 

0.1 


J Jndudes ihe sum of lorazepam related compound C and lorazepam re¬ 
lated compound D, 


ADDITIONAL REQUiREMENT5 

• Packacinc and Storage: Preserve in well-closed, light- 
resistant containers. 
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Change to read: 

* USP reference standards (11) 

USP Lorazepam RS 

USP Lorazepam Related Compound B RS 
2-Ammo-2^5-dichforobenzophenone. 

fLRR f-|urł-201ć) 266.13 

USP Lorazepam Related Compound C RS 
6-Chloro-4-(ochlorophenyl)* 
2-quinazolinecarboxaldehyde. 

C 15 H B CI 2 NaO 303.15 
USP Lorazepam Related Compound D RS 
6-Chloro-4-(o-chlorophenyl)-2-quinazoIinecarboxylic 
acid, 

CisH^CbNiOz 319.15 
USP Lorazepam Related Compound E RS 
6-Chloro-4-(o<hlorophenyf)-2-quinazoline methanoL 
C^HioChNjÓ 305 16 


Lorazepam Tablets 


DEFINmON 

Lorazepam Tablets contain NIT 90.0% and NMT 110.0% of 
the labeled amount of lorazepam (CisHtoCh^Oa). 



IDENTIFICATION 

* A. INFRARED ABSORPTION (197M) 

Sample: Stir a portion of finely powdered Tablets, 
equivalent to 15 mg of lorazepam, with 40 ml of ace- 
tonę for 5 min. Pass through very retentive filter papę' 
pre-washed with acetone. Evaporate the filtrate to dry- 
ness on a steam bath with the aid of a current of air. 
Dissolve the residue in 1 mL of acetone, and add 20 mL 
of 2,2,4-trimethyfpentane. Heat the solution on a hot 
piąte to a gentle boil, and evaporate to a volume of 
about 10 mL. Remove the solution from the hot piąte, 
and evaporate lo dryness with the aid of a current of 
air. Dry the residue under vacuum at 60° for 1 h. 

Acceptanee critena: Meet the requirements 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution, as 

obtained in the Assay. 

ASSAY 

* Procedurę 

Diluent: Methanol and water (85:1 5) 

Mobile phase: Acetonitrile, glacial acetic add, and 
water (40: 0.4: 60) 

Standard solution: 0.1 mg/mL of USP Lorazepam RS n 
Diluent 

Sample solution: Nominally 0.1 mg/mL of lorazepam 
prepared as follows. Transfer 20 Tablets to a 100-mL 
volumetric fiask, add 50 mL of Diluent , sonicate for 10 
min, and shake by mechanical means for 20 min. Dilute 
with Diluent to volume, mix, and centrifuge a portion of 
the solution at 2000 rpm for 10 min. Dilute a portion 
of the elear supernatant with Diluent 

Chromatographic system 
(See Chromatogropny (621), System Suitability.) 


Modę: LC 

Detector: UV 230 nm 
Column: 4.6-mm x 25<m; S-pm packing LI 
Fiow ratę: i mL/min 
Injection vofume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2.0 
Reiative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of the labeied amount of 
lorazepam (CisHioCbNjOa) in the portion of Tablets 
taken: 

Result - (rjr$ x (G/G) x 100 

r v - peak response from the Sample solution 

r$ ~ peak response from the Standard solution 

C s = concentration of USP Lorazepam RS in the 
Standard solution (mg/mL) 

= nominał concentration of lorazepam in the 
Sample solution (mg/mL) 

Acceptanee critena: 90.0%-l 10.0% 

PERFORMANCE TESTS 

* Dissolution (711) 

Medium: Water; 500 mL 
Apparatus 1; 100 rpm 
Times: 30 and 60 min 

Mobile phase and Chromatographic system: Prepare 
as directed in the Assay, except use an Injection vohme 
of 50 pL 

Standard solution: USP Lorazepam RS at a known con¬ 
centration in Medium. Initially, use a volume of alcohol 
not exeeeding 10% of the finał volume of the Standard 
solution to dissolve the Reference Standard. 

Sample soiution: Sample per Dissofution (711). 

Analysis 

Samples: Standard solution and Sampie soiution 
Tolerances: NLT 60% (Q) of the tabeled amount of 
lorazepam (CisHinCklNkOj) ts dissolved in 30 min. NLT 
80% (Q) of the labeled amount of lorazepam 
(CuHiaCliŃiOi) is dissolved in 60 min. 

• Uniformity of Dosace UNITS (905) 

Procedurę for content uniformity 
Diluent, Mobile phase, Standard solution, and Chro¬ 
matographic system: Proceed as directed in the 
Assay. 

Sampie soiution: Nominally, 0.1 mg/mL of lorazepam 
prepared as follows. Place T Tablet in a volumetric fiask 
of appropriate size, based on the labeled quantity, in 
mg, of lorazepam in the Tablet. Add a volume of Dilu¬ 
ent equai to about 50% of the voiume of the fiask, 
sonicate for 10 min, and shake by mechanical means 
for 20 min. Dilute with Diluent to votume, mix, and 
centrifuge a portion of the solution for 10 min at 2000 
rpm. 

Analysis 

Samples: Standard solution and 5amp/e soiution 
Calculate the percentage of the labeled amount of 
lorazepam (CuHioCbhbOa) in the portion of the Tablet 
taken: 

Result - (r y /n) x (Cs/G) x 100 

r u - peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs = concentration of USP Lorazepam RS in the 
5 fon dard solution (mg/mL) 

G - nominał concentration of lorazepam in the 
Sample solution (mg/mL) 
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Acceptanee criteria: Meet the reguirements 

IMPURITIES 

* ORGANIC IMPURITIES 

Buffer: 677 g/L of sodium acetate tnhydrate in water 
Adjust with gladal acetic acid to a pH of 5.0 ± 0.05. 
Mobile phase: Acetonitrile, glacial acetic acid, and 
water (50; 1.2: 50) 

Diluent: Methanol and Buffer (75:25) 

Standard sofution: 1,6 pg/mL of USP Lorazepam RS in 
Diluent 

Peak Identification soiution: 0.16 mg/ml of USP 
Lorazepam RS, 1,6 pg/mL each of USP Lorazepam Rz- 
lated Compound A RS, USP Lorazepam Related Com- 
ound B RS, USP Lorazepam Related Compound C RS, 
SP Lorazepam Related Compound D RS, and USP 
Lorazepam Related Compound E RS in Diluent 
Sample sofution: Nominally 0.16 rng/mL of lorazepam 
prepared as follows. Transfer a weighed amount of 
lorazepam, equivalent to 21.3 mg from powdered Tab- 
lets, to a 25-mL volumetric fiask. Add 20 ml of Diluent , 
and stir for 15 min, Do not dilute to volume. CenLrifuge 
at 2000 rpm for 15 min. Pass the supernatant through 
a polyethersulfone membranę of 0.45-pm porę size. Di- 
lute a portion of the fil tratę with Diluent 
Chromatographic system 
(See Chromatogrophy (621), System Suitability.) 

Modę; LC. Use an instrument equipped with a sample 
compartment chiller maintained at 4°, 

Detector: UV 230 nm 
Column; 4.6-mm x 25-cm; 5-pm packing LI 
Column temperaturę: 5° 

Flow ratę: 1 mL/min 
injection volume; 20 pL 
Run time: At least 50 min 
System suitability 

Samples: Standard sofution and Peak identification 
soiution 

[Notę—S ee Tobie 1 for the approximate refative reten- 
tion times.] 

Suitability reguirements 

Resolution: NLT 1.2 between lorazepam related com¬ 
pound A and lorazepam related compound E, Peak 
Identification sofution 

Taiiing factor: NMT 2.0, Standard soiution 
Relative standard deviation: NMT 5%, Standard 
soiution 
Anafysis 

Sam pies: Standard soiut ion and Sample soiution 
Calculate the percentage of each impurity in the por¬ 
tion of Tablets taken: 

Result - (rufrs) x (CsfCu) x (1/f) x 100 

ru = peak response for each impurity from the 
Sompfe soiution 

rj - peak response for lorazepam from the 
Standard soiution 

Cs - concentration of lorazepam in the Standard 
soiution (mg/mL) 

Cu = nominał concentration of lorazepam in the 
Sample soiution (mg/mL) 

f - reiative response factor for any given impurity 
(see Tobie 1) 

Acceptance criteria: See Table 1. 


Table 1 


Name 

Re1ative 

Retention 

Time 

Re lat i ve 
Response 
Factor 

Acceptance 
Criteria, 
NMT f%l 

LorazeDam 

Lo 

1.0 

_ 

Lorazepam refat¬ 
ed compound 

D* 

1.4 

1.0 

0.5 

Lorazepam relah 
ed compound 


— 

— 

Lorazepam relat¬ 
ed compound 

E* 

T9 

1.3 

0.5 

Lorazepam relat¬ 
ed compound 

O 

2.1 

1.0 

3.0 

Lorazepam relat¬ 
ed compound 

B' 

5.5 

LO 

0.1 

Any indtvidual 
unspedfied deg- 
radation prod- 
uct 

— 

U0 

0.2 

Total imourittes 

_ 

_ 

4.0 


6-ChlonD-4-(0'Chforopheńyi)-Z'quina^Dlin€carboxylic acid. 

& 7-ChEoro-STo-chlorophenyl)-1, 3-dihydro-3*acetoxy-2tf-1,4- 
benzodiazepin-2-one. 

c Lorazepam related compound A is tnduded only for peak identification 
purposes. IL fs nal quantified and should not be induded in the lotal 
Impurities caiculation. 

d d-Chloro^-^o-chlorophenylJ-Z^uinazoline methanol. 

*■ 6-Chlor o-4'{o-eh lorophenyO ^2-qu in azdinecarboxai dehy de. 

*2-Amino-2 r , S-d ic h lorabenzophenon e. 

ADDITIONAL REQUHREMENTS 

* Packacing and Storage: Preserve in tight, light-resistanl 
containers. 


Change to read: 

« USP Reference Standards <11) 

USP Lorazepam RS 

USP Lorazepam Related Compound A RS 
7-Chloro-5-(ochlorophenyl)-1,3-dihydro-3-acetoxy-2N- 
1,4-benzodiazepin-2-one. 

C 17 Hi 2 CIzN 2 0 3 363.20 
USP Lorazepam Related Compound B RS 
2-Am!nO'2',5-dichlorobenzophenone. 

*C 1 3H«?CI 2 NO# (Eflfi l.]un-2(M6> 266.13 

USP Lorazepam Related Compound C RS 
6-Chloro-4-(0"Chforophenyi)- 
2-qu inazolj necarboxaldenyde, 

C 15 H b CI ? N 2 0 303.15 
USP Lorazepam Related Compound D RS 
6-Chloro-4-(o-chlorophenyl)-2-quinazolinecarboxylic 
add. 

CrsHeCbNzCb 319.15 
USP Lorazepam Related Compound E RS 
6-Chloro-4-(o-chiorophenyl)-2-quinazoline methanol. 
C 15 H 10 CI 2 N 2 O 305.16 


USP Monographs 
















4910 Losartan / Official Monographs 


USP 40 


Losartan Potassium 



C2 2 H 22 CIKN fi O 461.00 

1 W-lmidazole-5-methanoi, 2-butyl-4-chloro-1 ~[[2'-(1 H-tetra- 
zol-5-yl)[1 / V-biphenyQ-4-y!]methyl]- i monopotassium salt 
2-Butyl-4-chloro-1-[p-(o-1 H-tetrazol-5-ylphenyl)benzyl] 
imidazole-5-methanol, monopotassium salt 
[124750-99-8]* 

DEFINITION 

Losartan Potassium contains NIT 98.5% and NMT 101.0% 
of losartan potassium (C 22 H 22 CIKN ń O) # calculated on the 
anhydrous, solvent-free basis. 

IDENTIFICATION 

• A. Imfrareo A8SORPTION (197M) or <197K): Meets the 

requirements 

■ B. Ultraviolet Absorption (197U) 

Sample solutfon: 10 pg/mL in methanol 
Acceptance critena: Meets the reguł rem en ts 

• C Identification Tests—General, Potassium (191): 

Meets the requirements 

ASSAY 

• PROCEDURĘ 

Solution A: 0.1% solution of phosphoric acid m water 

Solution B: AcetonitrNe 

Mobile phase: Solution B and Solution A (2:3) 

Standard solution: 0.25 mg/mL of USP Losartan Potas* 
stum R5 in methanol 

Sample solution: 0.25 mg/mL of Losartan Potassium in 
methanol 

Chromatographic system 
{See Chromoiogropny (627), System Suitabifity .) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.0-mm x 25-cm; packing LI 

Column temperaturo: 35° 

Flow ratę: 1 mL/min 
tnjection volume: 10 jiL 
System suitability 
Sample: Standard solution 
Suitability requiremenfs 

Column efficiency: NLT 5600 theoretical pfates 

Tar ling facto r: NMT 1.4 

Relative standard deviatron: NMT 0.5% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of losartan potassium 
(C^H^CIKNfcO) in the portion of Losartan Potassium 
taken: 


Result = (ru/rs) x ( Q/Cu ) x 100 

r u - peak area from the Sample solution 

r s = peak area from the Standard solution 

Cs = concentration of USP Losartan Potassium RS in 
the Standard solution (mg/mL) 

Cu = concentration of the Sample solution (mg/mL) 
Accepiance criteria: 98.5%-1 01.0% on the anhydrous, 
sofvent-free basis 


IMPURITIES 


Delete the foftowing: 

Heaw Metals, Method II (231): NMT 10 ppm# <omd*i i- 

iSfiJOlB) 

• GRCANIC IMPURITIES 

Solution A: 0.1% solution of phosphoric acid in water 
Solution B: Acetonitrile 
System suitability solution: 0.3 mg/mL of USP 
Losartan Potassium RS and 2 pg/mC of triphenylmetha- 
nol in methanol 

Sample solutfon: 03 mg/mL of Losartan Potassium in 
methanol 

Mobile phase: See Tobie L 


Table 1 


Time 

Solution A 

Solution B 

fmlnl 

<%> 

f%) 

0 

75 

25 

25 

10 

90 

35 

10 

90 

45 

75 

25 

50 

75 

25 


Chromatographic system 

(See Chromatograpny (62 7), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4,0-mm x 25-cm; packing LI 
Flow ratę: 1 mL/min 
injection volume: 10 jiL 
System suitability 
Sample: System suitability solution 
[NOTĘ—The relative retention times for losartan and 
triphenylmethanol are 1.0 and 1.9, respectively, The 
typical retention time for triphenylmethanol is 20 
min.] 

Suitability reguirements 
TaiEing factor: NMT 1.6 
Analysis 

Sample: Sample solution 

Calculate the percentage of each impunty in the por- 
tlon of losartan potassium (Cjzf^GKNńO) taken: 

Result = (rvfn) x 100 

ru - peak response for each impurity 
r T = sum of the responses for all peaks 
Acceptance criteria 
Indmdual Impurities: NMT 0.2% 

Total impurities: NMT 0.5% 

5PECIF1C TE5T5 

«> WATER Determination, Method I (921): NMT 0.5%. If 
labeled as an amorphous form, NMT 5.0%. 

ADDITIONAL REQUIREMENTS 

* Labeling: Where it is an amorphous form, the label so 

indicates. 

* Packaging and Storage: Preserve in welhdosed contain- 

ers. Storę at controlled room temperaturę. 

* USP Reeerence Standards (11) 

USP Losartan Potassium RS 
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Losartan Potassium Tablets 


DEFINITION 

Losartan Potassium Tablets contain NIT 95.0% and NMT 
105.0% of the labeled amount of losartan potassium 
(C 22 H 22 CIKN 6 0 ). 

IDENTIFICATION 

• A, The retention time of the major peak of the Sample 

soiution corresponds to that of the Standard solution , as 
obtained in the Assay * 

AS5AY 

* PROCEDURĘ 

Buffer: 1.25 mg/mL of monobask potassium phosphate 
and 1.5 mg/mL of dibasic sodium phosphate in water. 
The resulting pH is approximately 7.0. Pass the solut on 
through a PTFE or equivalent fiiter of 0.45-pm porę 
size, and degas before use* 

Solution A: Acetonitrile and Buffer (15:85) 

Solution B; Use acetonitrile. 

Mobile phase: See Tobie 1. 


labie 1 


Time 

(min) 

Solution A 

5olution B 

W 

0 

80 

20 

10 

40 

60 

n 

BO 

20 

T5 

80 

20 


System suitability stock solution: DissoIve 12 mg of 
USP Losartan Potassium RS in a 50-mt volumetric fiask, 
first using 5 mL of water, followed by 5 mL of 0.1 N 
hydrochioric acid. Place the fiask in a 105° oven for 1-2 
h, and allow to cool to room temperaturę. Pipet 5 mL 
of OJ N sodium hydroxide into the fiask, and diiute 
with water to volume* Adjust with either 0.1 N hydro- 
chloric acid or 0.1 N sodium hydroxide to a pH of 6.0 . 
[Notę—T he resulting solution contains the 1 LTdimer 
and 2H-dimer, and the resulting solution may be 
doudy.] 

System suitability solution: Add 3 mL of acetonitrile to 
7 mL of System suitability stoek solution to elear the 
doudy solution, and mix well. 

Standard solution: 0.25 mg/mL of USP Losartan Potas¬ 
sium RS in Solution 4, Pass fnrough a PTFE or equivalent 
ftlter of 0.45-iim porę size. 

Sample stock solution: Transfer 10 Tablets to a 500-ml 
volumetric fiask, add Solution A to fili the fiask to about 
50% of the finał vofume, and sonkate with intermittent 
shaking for 15 min. Sonicate for an additional 10 min. 
Diiute with Solution A to volume, and mix well, 

Sample solution: 0.25 mg/mL of losartan potassium in 
Solution A from the Sampfe stock solution . Mix well, Pass 
an aliąuot of the solution through a PTFE fiiter of 0.45* 
fim porę size, and use the filtrate. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 250 nm 

Column: 3.9-mm x 15-cm; 5-pm packing L7 
Fiow ratę: 1*0 mL/min 
Injection volume: 10|it 
System suitability 

Sam pies: System suitability solution and Standard 
solution 


Suitability requirements 

Tailing factor: NMT 2.0 for the losartan, IH-dimer, 
and 2H-dimer peaks; System suitability solution 
Re solution: NLT 2.0 between the IH-dimer and 2H- 
dimer, System suitability solution 
Column efficieney: NLT 3000 theoreticaf plates. 
Standard soiution 

Tailing factor: NMT 2.0, Standard solution 
Relative standard deviation; NMT 2.0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Ca kula te the percentage of the la beled amount of 
losartan potassium (Cz^H^CIKNgO) in the portion of 
Tablets taken: 

Result - (Wcs) x (Cs/C u ) x 100 

ry - peak response of losartan from the Sample 
solution 

r% = peak response of losartan from the Standard 
solution 

Cs - concentration of USP Losartan Potassium RS in 
the Standard solution (mg/mL) 

Cu - nominał concentration of losartan potassium 
in the Sample solution (mg/mL) 

Acceptance criteria: 95.0%-l 05.0% 

PERFORMANCE TESTS 
* Dis solution (711) 

Test 1 

Medium: Water; 900 mL, deaerated 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: (L/1000) mg/mL of USP Losartan 
Potassium RS in Medium , where i is the Tablet tabel 
claim, in mg 

Sample solution: Pass a portion of the soiution under 
test through a suitable fiiter of 0.45-jim porę size. 
Analysis: Determine the amount of losartan potassium 
{CnH azGKN^O) dissolved by using one of the follow- 
ing procedures: 

Instrumental conditions 

Analytical wavefength: Maximum absorbance at 
about 256 nm 

Path length: See Tobie 2 or make the appropriate 
dilutlon of the Solutions with Medium to be within 
the linearity rangę of the spectrophotometer. 


Table 2 


Tablet Strength 

Celi Size 

(ma/Tablet) 

(cm) 

25 

1.0 

50 

0.5 

100 

0.2 


Blank: Medium 

Calculate the percentage of the labeled amount of 
losartan potassium (C^H^CIKN^O) dissolved: 


Result = (AJAs) x (Cs/L) x Vx 100 

Au = absorbance of the Sample soiution 
Aj = absorbance of the Standard solution 
Cj - concentration of USP Losartan Potassium RS in 
the Standard solution (mg/mL) 
i ~ label claim (mg/Tablet) 

V = volume of Medium, 900 mL 
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Chromatographic procedurę 
Solution A: 0.1% v/v phosphoric add In water 
Mobife phase: Acetonitriie and Solution A (40:60) 
Chromatographic system 
(See Chromatograpny (621), System Suitabiiity.) 
Modę: LC 

Detector: UV 254 nm 
Coiumn: 4.0-mm x 25-cm; 5-|im packing LI 
Coiumn temperaturę: 35 a 
FJow ratę: T m L/min 
Injection volume: 20 )iL 
Run time: NLT 1.5 times the retention time of 
losartan 

System suitabiiity 
Sam ple: Standard solution 
Suitabiiity reguirements 
Tailing factor: NMT 2*0 
Relative standard deviation: NMT 2*0% 

Calculate the percentage of the labeled amount of 
losartan potassium (CzzHz^CIKNeO) dissolved: 

Result = (Wr s ) x Cj x V x (1 /L) x 100 

ru = peak response from the Sample solution 

r s - peak response from the Standard solution 

Q = concentration of USP Losartan Potassium RS tn 
the Standard solution (mg/mL) 

V - volume of Medium, 900 mL 
L = label claim (mg/Tabłet) 

Tolerances: NLT 75% (Q) of the labeled amount of 
losartan potassium (C^H^CIKNftO) is dissolved. 

Test 2: If the product complies with this test the label- 
ing indicates that the product meets USP Dissolution 
Test 2 . 

Medium: Water; 900 mL 
Apparatus 2: 75 rpm 
Time: 30 min 

Buffer: 1*4 g/L of anhydrous monobasic potassium 
phosphate in water. Adiust with phosphoric add to a 
pH of 3.3 ± 0.1. 

Mobile phase: Methanol, acetonitriie, and Buffer 
(20:20:60) 

Standard solution: 0.028 mg/mL of USP Losartan Po¬ 
tassium RS in Medium 
Sample solution 

For Tablets labeled to contain 25 mg: Pass a por- 
tion of the solution under test through a suitable fil¬ 
ier of 0.45-pm porę size* 

For Tablets labered to contain 50 and 100 mg: Pass 
a portion of the solution under test through a suita¬ 
ble filier of 0,45-pm porę size. Further dilute the fif- 
tratę with Medium to prepare a 0.028-mg/mL 
solution* 

Chroma tog raphk system 

(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 265 nm 

Coiumn: 4.6-mm x 15-cm; 5-pm packing LI 0 
Coiumn temperaturę: 45 fl 
Flow ratę: 1 *5 mL/min 
Injection volume: lOpL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity requirements 
Tailing factor: NMT 2,0 
Relatlve standard deviation: NMT 2.0% 

Analysis 

Samples; Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
losartan potassium (C^H^CIKN^O) dissolved: 

Result = (ru/fs) x (Q/L) x V x 100 

r u ~ peak response from the Sample solution 


fs = peak response from the Standard solution 
Q - concentration of USP Losartan Potassium RS in 
the Standard solution (mg/mL) 
i - label claim (mg/Tablet) 

V - volume of Medium, 900 mL 
Tolerances: NLT 85% (Q) of the labeled amount of 
losartan potassium (C 2 2 ^ 2 iC\KN 6 0 ) is dissolved. 

Test 3: If the product complies with this test, the label- 
ing indicates that the product meets USP Dissolution 
Test 3* 

Medium: Water; 900 mL, deaerated 
Apparatus 2: 50 rpm 

Time: 30 min for 25-mg and 50-mg Tablet strengths, 
and 45 min for 100-mg Tablet strength 
Buffer: 0*025 M phosphoric acid. Adjust with 1 N so- 
dium hydroxlde to a pH of 2.15. 

Mobile phase: Acetonitriie and Buffer (400:600) 
Standard stock solution: 0.27 mg/mL of USP Losartan 
Potassium RS prepared as follows, Add methanol to 
USP Losartan Potassium RS to fili about 10% of the 
vofume of the fiask, and add Medium to fili about 50% 
of the volume of the fiask* Sonicate for NLT 15 min* 
Cool to room temperatura, and dilute with Medium to 
volume. 

Standard solution: Prepare as directed in Tobie 5 from 
the Standard stock solution. 


Tabie 3 


Tablet Strength 
(mn/Tablet) 

Concentration 

fmg/mU 

25 

0*027 

SO 

0,054 

100 

0.108 


Sample solution: Pass a portion of the solution under 
test throuah a suitable polyethylene filter of 10-um 
porę size* 

Chromatographic system 

(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 220 nm 

Coiumn: 4.6-mm x 10-cm; 3.5-pm packing L7 
Coiumn temperaturę: 40° 

Flow ratę: 1*5 mL/min 
Injection voIu me: 10 jliL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity requiremen£s 
Tailing factor: NMT 2*0 
Relative standard devtation: NMT 2*0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
losartan potassium (C^H^CIKNsO) dissolved: 

Result = (r^/fj) x (Ci/L) x V x 100 

ru = peak response of losartan from the Sample 
solution 

rj - peak response of losartan from the Standard 
solution 

Q - concentration of USP Losartan Potassium RS in 
the Standard solution (mg/mL) 

L = label claim (mg/Tablet) 

V - voiume of Medium, 900 mL 
Tolerances: NLT 75% (Q) of the labeled amount of 
losartan potassium (C^HziCIKNóO) is dissolved for 
25-mg and 50-mg Tablet strengths. NLT 80% (Q) of 
the labeled amount of losartan potassium 
(CłjhhiCIKNćO) b dissolved for 100-mg Tablet 
strength* 
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* Uniformity of Dosage Units (905) 

Procedurę for content unrformity 
Buffer: Dissolve 1.36 mg/mL of monobasic potassium 
phosphate in wat er* Ad j ust wtth phosphoric add to a 
pH of 2*5. 

Diluent: Dissolve 17.42 g of dibasic potassium phos- 
phate in 900 mL of water. Adjust with phosphoric and 
to a pH of 8.0. Di fu te with water to a volume of 
lOOOmL, and mix well Further di lute with water (1 in 
10 ), and mix well* 

Mobile phase: Acetonitrile and Buffer (60:40) 

Standard sofution: 0.05 mg/mL of USP Losartan Po- 
tasstum RS in Diluent 

Sample stock solution: Transfer 1 Tablet to a 100-mL 
voJumetrie fiask, add about 65 mL of Diluent , and 
shake mechanicaliy for 30 min. Di lute with Diluent to 
yolunne, and mix well. 

Sample solution: 0.05 mg/mL of losartan potassium in 
Diluent from the Somple stock sofution , Filter an aliquot 
of the solution, and use the filtrate* 

Chromatographic system 
(See Chromatograpny <621X System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column; 4.6-mm x 25-cm; 10-pm packing 17 
Flow rafę: 1 4 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Column efficiency: NLT 3000 theoretica! plates 
Re!ative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of the labeied amount of 
losartan potassium (C^HuCIKNaO) in the portion of 
the Tablet taken; 

Result - fjjri) x (G/G) x 100 

r u = peak response of losartan from the Sample 
sofution 

r$ = peak response of losartan from the Standard 
solution 

G - concentration of USP Losartan Potassium RS ir 
the Standard solution (mq/mL) 

G = nominał concentration of losartan potassium 
in the Sample sofution (mg/mL) 

Aeceptance criteria: Meet the reguirements 

IMPURITIES 

* ORGANIC IMPURITIES 

Solution A, Solution B, Mobile phase. System suitabil¬ 
ity solution, Sample solution, and Chromatographic 
system: Prepare as directed in the Assay. 

Standard stock solution: Use the Standard solution , 
p repa red as directed in the Assoy. 

Standard solution: 2.5 jag/mL of USP Losartan Potas¬ 
sium RS in Solution A from the Standard stock solution 
5ensitivity solution: Dilute 1 mL of the Standard solu¬ 
tion to 10 mL in Solution A. 

System suitability 

Samples: System suitability solution, Standard solution, 
and SensitMty solution 

Suitability reguirements 

Talling factor: NMT 2*0 for the losartan, IH-dimer, 
and 2ff-dimer peaks; System suita bili tv solution 
Resolution: NLT 2.0 between the 1 n-dimer and 2H* 
dimer, System suitability solution 
Column efficiency: NLT 3000 theoretical plates, 
Standard solution 

Tailing factor: NMT 2*0, Standard solution 
Relative standard deviatfon: NMT 5.0%, Standard 
solution 


Signal-to-noise ratio: NLT 10 for the losartan peak 
from the first injection. If thts is not met, then the 
Signal-to-noise ratio must be greater than 3 with a 
relative standard devration of area counts less than 
25% for three replicate injections, Sensitmty solution. 
Analysis 

Samples: Standard sofution and Sample solution 
[Notę—I dentify the peaks using the relative retention 
times provided in Tobie 4Ą 

Calculate the percentage of each impurity in the por¬ 
tion of Tablets taken: 

Result = (fu/rs) x (Cs/Cl/) x 100 

ru - peak response of each mdividual impurity 
from the Somple solution 

rj - peak response of losartan from the Standard 
solution 

G - concentration of USP Losartan Potassium RS in 
the Standard solution (mq/mL) 

Cu - nominał concentration of Tosartan potassium 
in the Sample solution (mg/mL) 

Aeceptance criteria: See Tobie 4. 


Table 4 


Name 

Relatfoe 

Retention 

Time 

Aeceptance 

Criteria, 

NMT f%> 

Losartan 

1.0 

_ 

1 H-Dinter* 

2.4 

0.5 

2/f-Dimei* 

2.9 

0.5 

Total impunties 11 

— 

1.0 


jl 5- [4 ' -( f 2 - Bu ty 1-5 - [{5 - {4M (2 'bu tyl-4-c h I oro- 5 -liyd ro m ethyI- 1 H -i m idazo I - 
1 -y|}rnęthyi]bipheny]-2-yJ}-1 H-tetrazoLl -yl)metnyl]-4-chloro4 łFfrńldazoM - 
ylfmethyl)bipnenyL2-yl]tetrazol # potassium salt. 

h S44^({2‘Buiyk5T(S-H'-l(2-butyM-chlorO'5-hydroxymethyl-1 H-imidazol- 
1 -yl)methyljbipheny|-2 yl}'2H-tetrazoi-2-yl)motnylJ^ch!oron H-fmidazpLl - 
ylłmethylJbiphenyl^-ylitetrazoL potassium sali. 
c The total impuritles inćlude the sum of alf the specified impuritles and 
the sum of alf Lhe unspecified impuritles. Disregard peaks less than 0.1 %. 

ADDITłONAL REQUIREMENTS 

■ Packaging and Storage: Storę in tightly closed contain- 
ers, protected from fight, at eon troiled room 
temperaturę. 

• Labeling: When morę than one Dissolution test is given, 
the labeling States the test used only if Test I is not used. 

o usp reference standards (11) 

USP Losartan Potassium RS 


Losartan Potassium and 
Hydrochlorothiazide Tablets 

DEFINITION 

Losartan Potassium and Hydrochlorothiazide Tablets contain 
NLT 95.0% and NMT 105.0% of the labeied amounts of 
losartan potassium (CjzH^OKNńO) and hydrochlorothia¬ 
zide (C^HaClNaOjjSj), 

IDENTIFICATION 

■ A, The retention times of the major peaks of the Sample 
solution correspond to those of the Standard solution , as 
obtained in the Assay * 

ASSAY 
* Procedurę 

Buffer A: 2*76 g/L of monobasic sodium phosphate in 
water. Adjust with phosphoric add to a pH of 2*5, 
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Buffer B; 1*25 g/L of monobasrc potassium phosphate 
and 1*5 g/L of dibasic sodium phosphate in water. The 
pH of the resuJtlng solution is about 7.0 -7.5. 

Diluent: Acetonitnle and Buffer A (3:2) 

Solution A: Aceton i trile and Buffer B (7:93) 

Solution B: Use acetonitrile. 

Mobile phase: See Tobie h 


Table 1 


Time 

(min) 

Solution A 
(%) 

Solution B 

0 

100 

0 

U 

92 

8 

28 

38 

62 

30 

100 

0 

35 

1 00 

0 


Standard solution; Transfer USP Losartan Potassium RS 
and USP Hydrochlorothiazide RS into a suitable volu- 
metric fiask, and dissolve in Diluent (50% of the volume 
of the fiask). Dilute with Buffer A to volume to obtain a 
solution having concentrations as directed in Table 2. 
Pass a portion of the solution through a PTFE or equiva- 
lent filter of 0.45-^m porę size. 


Table 2 


Tablet Strength 
Losartan Potas 
sium/Hydrochlo 
rothiazide 
fmq> 

Concentration of 
USP Losartan 
Potassium RS 
(mg/mL) 

Concentration of 
USP Hydrochlo¬ 
rothiazide RS 
(mg/mL) 

50/12.5 

0.4 

0.1 

100/12*5 

CM 

o.os 

100/25 

0,4 

0.1 


Sample stock solution; Transfer 10 Tablets tnto a suita¬ 
ble volumetric fiask and add Diluent as directed in Table 
3. Mix well and mechanically shake or strr until the 
solid is dispersed. Dilute with Buffer A to volume, and 
sonicate. 


Table 3 


Tablet Strength 
Losartan Potassium/ 
Hydrochlorothiazide 
(mą) 

Flash Size 
(mL) 

Volume of 
Diluent 
(mL) 

50/12.5 

250 

210 

100/12.5 

500 

420 

100/25 

500 

420 


Sample solution; Dilute a portion of the Sample stock 
solution first with acetonitrile (20% of the vo!ume of the 
fiask) and then with Buffet A, to obtain a solution hav- 
ing nominał concentrations as directed in Tobie 4. Pass 
a portion of this solution through a PTFE or equivalenl 
filter of 0,45-jjm porę size, and use the filtrate. 


Table 4 


Tablet Strength 
Losartan Potas- 
siu m/Hydrochlo¬ 
rothiazide 
(mql 

Concentration of 
USP Losartan 
Potassium RS 
(mg/mL) 

Concentration of 
USP Hydrochlo¬ 
rothiazide R5 
(mg/mL) 

50/12.5 

0.4 

0,1 

100/12,3 

0.4 

0.05 

100/25 

0.4 

0.1 


Chromatographic system 

(See Chromotograpny (621), System Suitability .) 


Modę; LC 

Detector: UV 280 nm 

Column: 3.9-mm x 15-cm; 5-p m packing L7 
Column temperaturę; 35° 

Flow ratę; 1 ml/min 
Injection volume; 20 \xl 
System suitability 
Sample; Standard solution 
Suitability requirements 

Tailing factor: Less than 2*5 for the losartan peak 
Relative standard deviation: Less than 2,0% for 
both hydrochlorothiazide and losartan peaks 
Analysis 

Samples; Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
losartan potassium (C^H^CIKNćO) or hydrochlorothia¬ 
zide (OHbCIN 3 0 4 S 2 ) in the portion of Tablets taken: 

Result = (r u /n) x (C s /Q) x 100 

fu = peak response of losartan or 

hydrocn tarot hiazide from the Sample solution 
^ = peak response of losartan or 

hydrochlorothiazide from the Standard 
solution 

C s - concentration of USP Losartan Potassium RS or 
USP Hydrochlorothiazide RS in the Standard 
solution (mg/mL) 

Cu = nominał concentration of losartan potassium 
or hydrochlorothiazide in the Sample solution 
(mg/mL) 

Acceptance criteria: 95*0%-105*0% 

PERFORMANCE TE5TS 


Change to read : 

« PlSSOLUTION (711) 

Test 1» (Ra 

Medium; Water; 900 mL, deaerated 
Apparatus 1: 100 rpm 
Time: 30 min for both losartan and 
hydrochloroth iazrde 

Buffer: Dis$olve 1.36 g/L of monobasrc potassium 
phosphate in water* Adjust with phosphoric add to a 
pH of 2*5. 

Mobile phase: Acetonitrile and Buffer (2:3) 

Losartan potassium stock solution: 0*44 mg/mL of 
USP Losartan Potassium RS m Medium 
Hydrochlorothiazide stock solution: 0.14 mg/mL of 
USP Hydrochlorothiazide RS prepared by dissolving in 
methanol (10% of the volume of the fiask), Dilute with 
Medium to volume. 

Standard solution: Transfer the appropriate volumes 
of Losartan potassium stock solution and Hydrochlorothi¬ 
azide stock solution to a 1G0-mLvolumetnc fiask ac- 
cording to the dilution schemes in Table 5* Dilute with 
Medium to volume* 


Table 5 


Tablet Strength 

Ailguot of 

Aliąuot of 

Losartan Potas- 

Losartan 

Hydrochloro¬ 

sium/Hydrochlo 

Potassium Stock 

th lazide Stock 

rothiazide 

Solution 

Solution 

(mą) 

(mL) 

(mL) 

30/12.5 

12.5 

10.0 

100/12.5 

25.0 

10*0 

100/25 

25.0 

20.0 


Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-|im porę size. 
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Chromatographic system 

(See Chromatograpny (621), System Suitabiiity,) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 25-cm; łQ-jim packing 17 
Column temperaturę: 35° 

Flow ratę: 2.3 mL/rnin 
Injection volume: 20 |iL 
System suitabiiity 
Sam ple: Standard solution 
Suitabiiity requirements 

Resolution: NLT 2 between the hydrochlorothfazide 
and losartan peaks 

Relative standard deviation: NMT 2,0% for both 
the hydrochlorothiazide and losartan peaks 
Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the labeled amount of 
losartan potassium (C^H^CIKN 6 0) or hydmchlorothi- 
azide (GHaCINłCWz) di$$olved: 

Result = (ru/rs) x (QfL) xVx!0Q 

ru = peak response of losartan or 

hydrochlorothiazide from the Sample solution 
r s - peak response of losartan or 

hydrochlorothiazide from the Standard 
solution 

Cs = concentration of USP Losartan Potassium RS or 
USP Hydrochlorothiazide RS in the Standard 
solution (mg/ml) 
i = labef claim (mg/Tablet) 

V = volume of Medium, 900 ml 
Tolerances: NLT 85% (Q) of the labeled amount of 
losartan potassium (C^H^OKNcO) and NLT 75% (Q) 
of the labeled amount of hydrochlorothiazide 
(C/HaCINjChSa) }$ di$solved. 

# Test 2: If the product complies with this test, the la- 
bel Ing indicates Lhat the product meels USP Dissolulion 
Test 2, 

Medium, Apparatus 1, and Time: Proceed as directed 
in Test f. 

B uff er: Djssolvę 1.78 g of dibasic sodium phosphate 
dihydrate rn 1 L of water, Adjust with phosphorie acid 
to a pH of 6.5. 

Mobile phase: Acetonitrile and Buffer (32:68) 

Diluent: Acetonitrile and water (40:60) 

Standard stock solution 1: 14 mg/mL of USP 
Losartan Potassium RS in Diluent Sonication may be 
necessaiy for complete dissolution. 

Standard stock solution 2: 0,28 mg/mL of USP Hy¬ 
drochlorothiazide RS in Diluent. Sonication may be 
necessary for complete dissolution, 

Standard solution: Transfer appropnate volumes of 
Standard stock solution 1 and Standard stock solution 2 
to a 100-mL volumetnc fiask accorcling to the dilution 
schemes in Tobie 6, Dilute with Medium Lo volume. 


TabJe 6 


Tablet Strength 
Losartan Potas 
slu m /Hydro c h lo- 
rotkiailde 

Aliquot of 
Standard 

Stock Solution 1 
(itiU 

Aliquot of 
Standard 
Stock Solution 2 

(mL) 

50/12.5 

5 

5 

100/12,5 

10 

5 

100/25 

10 

10 


Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę srze. 
Chromatographic system 
(See Chromatography {62\) f System Suitabiiity .) 


Modę: LC 

Detector: UV 225 nm 

Column: 4,6-mm x 25-cm; 5-j.Lm packing 11 

Autosampler temperaturę: 8" 

Flow ratę: 1.2 mL/min 
Injection volume: 10 pL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity reguirements 

Re1ative standard deviation: NMT 2,0% for both 
the hydrochlorothiazide and losartan peaks 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
losartan potassium (ti|*H^CłKN$0) and hydrochloro¬ 
thiazide (CjHaGNaC^) dissolved: 

Result = (Wr 5 ) x Q x {VL)xVx\ 00 

ru = peak response of losartan or 

hydrochlorothiazide from the Sample solution 
r$ - peak response of losartan or 

hydrochlorothiazide from the Standard 
solution 

C% - concentration of USP Losartan Potassium RS or 
USP Hydrochlorothiazide RS in the Standard 
solution (mg/mL) 
i - labef claim (mg/Tablet) 

V 4 vofume of Medium, 900 mL 
Tolerances: NLT 85% (Q) of the labeled amount of 
losartan potassium (C^^H jCfKN^O) and NLT 80% (Q) 
of the labeled amount of hydrochlorothiazide 

(C7HrGN 3 04$2) tS diSSOlved.» {ftfll-Jurv201<5) 

* UNIFORMITY OF DOSAGE UNITS (905) 

Procedurę for eon tent uniformity 
Buffer A: Prepare as directed in the Assoy. 

Buffer B: Dissolve 1,36 g/L of monobasic potassium 
phosphate in water, Adjust with phosphorie acid to a 
pH of 2,5. 

Diluent: Prepare a mlxture of acetonitrile and Buffer A 
(3:2), 

Mobile phase: Acetonitrile and Buffer B (2:3) 

Standard stock solution 1: 0,46 mg/mL of USP 
Losartan Potassium RS p repa red by dissolvrnq in Dilu¬ 
ent (50% of the total volume of the fiask), Mechani- 
cally shake for 15 min or until dissolved, Dilute with 
Buffer A to volume. 

Standard stock solution 2: 0.35 mg/mL of USP Hy¬ 
drochlorothiazide RS prepared by dissolving in Diluent 
(50% of the total volume of the fiask), Mechanicaljy 
shake for 15 min or until di$solved, Dilute with Buffer A 
to vo!ume. 

Standard solution: Transfer aliquots of Standard stock 
solution J and Standard stock solution 2 into a suitable 
vo!umetric fiask, and add Diluent, up to 42% of the 
total volume of the fiask. Dilute with Buffer A to vol- 
ume, mix well, and sonicate for 2 min to obtain a 
solution having concentrations based on Tablet 
strength as listed in Tobie 7, Pass a portion of the solu¬ 
tion fnrough a PTFE or equivalent filter of 0,45-j.im 
porę size, and use the filtrate. 


Table 7 


Tablet Strength 
Losartan Potas¬ 
sium/Hydrochlo¬ 
rothiazide 
<mq> 

Concentration of 
USP Losartan 
Potassium RS 
(mq/mL) 

Concentration of 
USP Hydrochlo- 
rothiazide RS 
(mq/mL) 

50/12.5 

0,06 

0,014 

100/12.5 

0.06 

0,007 

100/25 

0.06 

0,014 


Sample stock solution: Transfer I Tabfet into a suita- 
bfe volumetric fiask, and add Diluent as directed in Ta- 
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ble 8. Mix well, and mechanically shake for 30 min or 
until the solid is finely dispersed. Diiute with Buffer A 
to volume, and mix weiL 


labie 8 


Tablet Strength 
Losartan Potassium/ 

Hy d ro chloroth i azi de 
(mg - ) 

Fiask Size 
(ml) 

Volume of 
Diluent 
(ml) 

50/12.5 

100 

50 

100/12.5 

200 

100 

100/25 

200 

100 


Sample solution: Diiute 10 mL of the Sample stock so- 
tution in a 100-mL volumetric fiask, with 45 mL of Difu- 
ent, and then diiute with Buffer A to vo3ume. Pass an 
alląuot of the solution through a PTFE or equlvalent 
fiiter of G.45-|um porę size, and use the fil tratę, 
Chromatographic system 
(See Chromatograpny (621), System Su i ta bil i ty.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 25-cm; 1 0-jim packing L7 

Column temperaturę: 35 c 
Flow ratę: 2.3 mL/min 
Injection vofume: 20 \lL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resolution: NLT 2 between the hydrochlorothiazide 
and losartan peaks 

Relative standard deviation: NMT 2.0% for both 
the hydroehlorothiazlde and losartan peaks 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
losartan potassium (C^HizCIKNeO) or hydrochlorothi- 
azide (C7H 8 eiNj0,iS 2 ) in the Tablet taken: 

Result = (rjr s ) x (Q fC u ) x 100 

tu - peak response of losartan or 

hydrocnlorofhiaztde from the Sample solution 

ri - peak response of losartan or 

hydrochlorothiazide from the Standard 
solution 

Q = concentration of USP Losartan Potassium RS or 
U5P Hydrochlorothiazide RS in the Standard 
solution (mg/mL) 

Cu - nominał concentration of losartan potassium 
or hydrochlorothiazide in the Sample solution 
(mg/mL) 

Acceptance criteria; Meet the reguirements 

IMPURITIES 
a 0RGANIC IMPURITIES 

Buffer A, Buffer B, Diluent, Solution A, Soiution B, 
Mobile phase, Standard solution, Sample solution, 
and Chromatographic system: Proceea as directed in 
the Assay . 

Chlorothiazide standard solution: 04 mg/mL of USP 
Chlorothiazide RS prepared by dissoiving in Diluent 
(50% of the volume of the Fiask). Diiute with Buffer A to 
vofume, and son i ca te. 

Benzothiadiazine related compound A standard solu- 
tlon: 0.1 mg/mL of USP Benzothiadiazine Related 
Compound A RS prepared by dissoiving in Diluent (50% 
of the volume of the fiask). Diiute with Buffer A to vol- 
ume, and sonicate. 

Stressed losartan solution: [Ngte —This solution eon- 
tains the degradates 1-H-dimer and 2-tf-dimer and 
losartan potassium,] Weigh 12 mg of the USP Losartan 
Potassium RS in a 50-mL fiask. Dissolve in 5 ml of ł 
water. Pipet 5,0 mL of 0.1 N hydrochloric acid into this 


solution, and place it in an oven at 105° for 1-2 h. 
Remove from the oven and allow to cool to room tem¬ 
peraturę. Pipet 5,0 mL of 0.1 N sodium hydroxide into 
the fiask, and diiute with water to volume. 

Diluted standard solution: Diiute portions of the Stan¬ 
dard solution and Benzothiadiazine related compound A 
standard soiution first with aceton itrile (30% of the voh 
u me of the fiask)/ then with Buffer A to obtain a solu¬ 
tion having nominał concentrations based on Tablet 
strength as listed in Table 9 . 


labie 9 


Tablet 

Strength 

Losartan 

Potassium/ 

Hydrochlo- 

rothiazide 

(mg) 

Concentra¬ 
tion of 

USP 

iosartan 

Potassium 

RS 

(ug/rnL) 

Concentra¬ 
tion of USP 
Hydrochlo¬ 
rothiazide 

RS 

(ug/tnL) 

Concentra¬ 
tion of USP 
Benzothia- 
dtazine 
Related 
Compound 

A RS 
((.ig/mL) 

50/12.5 

4 

] 

I 

100/12.5 

4 

0.5 

1 

100/25 

4 

1 

1 


System suitability solution: Dissolve weighed quanti- 
ties of USP Losartan Potassium RS and USP Hydrochlo- 
rothiazide RS in a su i table volumetric fiask In Diluent 
(50% of the volume of the fiask), Add the Stressed 
losartan solution, a bo ut 25% of the volume of the fiask, 
into the same fiask. Transfer appropriate amounts of 
C hlorothiazide standard solution and Benzothiadiazine re¬ 
lated compound A standard soiution into the same fiask, 
and diiute with Buffer A to vofume to obtain a solution 
havlng a known concentration of about 0.4 mg/mL of 
losartan, 0.1 mg/mL of hydrochlorothiazide, and 
0.001 mg/mL each of benzothiadiazine related com¬ 
pound A and chlorothiazide. Adj ust with phosphoric 
acid to a pH of 2,5, and mlx welL Pass an a!iquot of the 
solution through a PTFE or equivalent fiiter of 0.45-Lim 
porę size, and use the filtrate. 

Limit of quantitation solution; Pipet 5,0 mL of the DT 
luted standard solution into a 50-mL vofumethc fiask. 

Add 15 mL of acetonitrile, diiute with Buffer A to vol- 
ume, and mix well. 

System suitability 

Samples: Standard solution, Diluted standard solution, 
System suitability solution, and Limit of ąuantitation 
solution 

Suitability reguirements 

Resolution: Creater than 1.5 between chlorothiazide 
and benzothiadiazine related compound A; greater 
than 1.5 between the benzothiadiazine related com¬ 
pound A and hydrochlorothiazide peak, System suita¬ 
bility solution 

Tailing factor: Less than 2.5 for the losartan peak, 
Standard solution 

Relattve standard deviation: Less than 2.0% for 
both the hydrochlorothiazide and losartan peaks, 
Standard solution ; less than 1 0.0% for both the hy¬ 
drochlorothiazide and losartan peaks, Diluted standard 
solution 

Signal-to-noise ratio: NLT 7 0 for each component 
from the first injection. !f this is not met, then the 
signal-to-noise ratio must be greater than 3 with a 
relative standard deviation of area counts less than 
25% for three repllcate injectlons, Limit of quantita- 
tion solution 

Analysis 

Samples: Sample solution and Diluted standard solution 
[NOTĘ—The run trme is about 1.6 times the retention 
time of the iosartan peak. Identify the peaks using the 
relative retention times provlded in Table 10.] 
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Cafculate the pereentage of benzothiadiazine relatec 
compound A (expressed as hydrochlorothiazide equiv- 
a lent) in the portion of Tablets taken: 

Result = x {Cs/C u) x (Mrj/Mrz) x 100 

r u = peak response of benzothiadiazine related 
compound A from the Sample solution 
r 5 = peak response of benzothiadiazme related 
compound A from the Oiluted standard 
solution 

Cs = concentration of USP Benzothiadiazine Related 
Compound A RS in the Diluted standard 
solution (mg/mL) 

Cu = nominał concentration of hydrochlorothiazide 
in the Somple solution (mg/mL) 

M f i = molecular weight of hydrochłorothiazide, 298 
Mri - molecular weight of benzothiadiazrne related 
compound A, 286 

Calcu late the pereentage of each specified impurity tn 
the portion of Tablets taken; 

Result - {rJh) x (G/Cu) x 100 

ru = peak response of each individual impurity 
from the Sample solution 

r$ = peak response of losartan from the Diluted 
standard solution 

Cs - concentration of USP Losartan Potassium RS in 
the Diluted standard solution (mg/mL) 

Cy = nominał concentration of losartan potassium 
in the Sample solution (mg/mL) 

For Tablet strengths of 50/12.5 and 100/25 for losartan 
potasslum/hydrochlorotliiazide, respectively, calculaie 
the pereentage of any other impurity in the portion of 
Tablets taken; 

Result = (ru/fs) x (G/Cy) x 100 

r u - peak response of each indivtdual impurity 
from the Sample solution 
= peak response of losartan from the Diluted 
standard solution 

Cs - concentration of USP Losartan Potassium R$ in 
the Diluted standard solution (mg/mL) 

Cy - nominał concentration of losartan potassium 
in the Sample solution (mg/mL) 

For a Tablet strength of 100/12,5 for losartan 
potassium/hydrothiorothiazide, caiculate the 
pereentage of any other impurity in the portion of 
Tablets taken: 

Result — (jT y/jrs) x (Cj/Cu) x 100 

fu ~ peak response of each indh/idua! impurity 
from the Sample solution 

r 5 peak response of hydrochlorothiazide from the 

Diluted standard solution 

Ci - concentration of USP Hydrochlorothiazide RS 
in the Diluted standard solution (mg/mL) 

Clt = nominał concentration of hydrochlorothiazide 
in the Sample solution (mg/mL) 

Acceptance criteria See Tobie 10. 


Table 10 


Nome 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT <%1 

Chlorothiazide 11 

0.57 

__ 

Benzothiadiazine related 
comoound A 

0.69 

1,0 

H vd rochtoroth i azide 

TO 


Losartan 

2,7 

__ 

1 */il-Dimerfc 

3,3 

0.5 

2-N-Dimer 

3,5 

0,5 

Totaf imDurities d 

— 

2,0 


a This proces* impurity (not a degradatbn product) te related to hydro¬ 
chlorothiazide and te contro lled in the dryg substance. 
b Related to losartan potassium: S-£4'-([2-butyl-5-f(2-butyM-chJoro-5-hy¬ 
dr oxy met hyi-T /MmidbzoU1 -yl}rnethyl]bfphenyl-2-yl]4 H-tetrazoM - 
yjj m et hyI] -4-chloro-1H- imidazol-1 -yf) m ethy! J blp henyi-2-yIJtelrazoL potassh 
um salt. 

* Related to losartan poLassium: 5-[4'-([2-butyJ-S-[(2 butyl-4-chloro-5-hy- 
droxymethyl-l H-iinidazol-1 -yl)methyljolphenyf-2-yl]-2tf-tetrażcjl-2- 
y IJnrteLhyIJ-4 ehI ara -1 W-imidazoM -yf)meLhyl]biphenyl 2-yI]tetrazal, potassi- 
urn sali. 

Total impuritjes indude the sum of all the specified impurities and the 
unspecified impurities that are equal to or greater than 04%, 


ADDITIONAL REQUIREMENT$ 


Add the following: 

*• Labeung: When morę than one Dissoiution test is given, 
the labeling States the test used only if Test I is not used. 

• [RH Hun-ZOI G] 

* Packaging and 5torage: Preserve in tightly closed eon- 

tainers protected from light, and storę at eon troi led room 
temperaturę, 

* USP REFERENCE STANDARD5 (11) 

USP Benzothiadiazine Related Compound A RS 
4-Am ino-6-chioro-1,3-benzenedisuifonam ide. 
OsHeCINaO.Sz 285.73 
USP Chlorothiazide RS 
USP Hydrochlorothiazide RS 
USP Losartan Potassium RS 


Lovastatin 



CmHsgOs 404.54 

Butanole acid, 2-methyh, l # 2 # 3,7 / 8 # 8a-hexahydro-3,7- 
dimethyL8-[2-{tetrahydro-44wdroxy-6-oxo-2tf-pyran~2-yl)- 
ethylj-l-naphthalenyl ester, [f5-[1a(R*),3Dt,7ft8/}(25* / 45^ 
8a/i|]-. 

(S)-2-Methylbutyric acid, 8-ester with (4/?,6/?)-6-[2-[(1 5,25, 
6fl,85,8a/iH,2,6,7,8,8a-hexahydro-8-hydroxy-2,6- 
dimethyl-i-naphthylJethyi]tetrahydro-4-hydroxy-2H-pyran- 
2-one [75330-75-5], 


» Lovastatin contains not less than 98.5 percent 
and not morę than 101.0 percent of C 2 ^H 3 ń 0 5 , 
calculated on the dried basis. 

Packaging and storage —Preserve in tight containers 
under nitrogen in a cola place. 
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USP Reference standard* (11)— 

USP Lovastatm RS 

USP Lovastatin Related Compound A RS 

[Dihydro4ovastatin][butanoic acid, 2-methyl-, 1,2,3,4, 
4a,7,8,8a-octahydro-3 l 7-dimethyf-842{tetrahydro-4-hy- 
droxy-ó-oxo-2H-pyran-2-yl)~ethyl]-1-naph- 
thafenyl ester, [1 S-[la(H3ot,7/l8/J(25MS*) # -8a/31]]-. 
C24 Hj & 0 5 406.56 
Identificatiofi— 

Ar infrored Absorption (197M), 

B: Ultraviolet Absorption (197U)— 

Solution: 1Q pg per mL 
Medium: acetonitrile. 

Specific rotation (781S): between +324° and +338°. 

Test solution: 5 mg per mL, in acetonitrile. 

Loss ort drying <731)—Dry it in vacuum at a pressure not 
exceedlng 5 mm of mercury at 60° for 3 hours: it loses not 
morę than 0.3% of its weight 
Residue on ignition (281): not morę than 0.2%. 

Delete the folfowing: 

r Heavy metals, Method II (231): 0.002%.# con^i 
Limit of lovastatin related compound A— 

Mobile phase —Prepare a fil te red and degassed mixture of 
acetonitrile and 0.01 M phosphoric acid (13:7). Malce ad- 
justments if necessary (see System Suitability under Chromo- 
tography (621)). 

System suitability solution —Dissolve accurately weighed 
guantities of USP Lovastatin RS and USP Lovastatin Related 
Compound A RS in acetonitrile, and difute quantitatively, 
and stepwise if necessary, to obtain a solution containing 
2.0 pg of each per mL. 

Standard solution—D isso!ve an accurately weighed quan- 
tity of USP Lovastatin RS in acetonitrile, and dilute guantita- 
tively, and stepwise if necessary, to obtain a solution having 
a known concentration of about 2.0 pg per mL. 

Test solution —Transfer about 25 mg of Lovastatin, accu¬ 
rately weighed, to a 25-rnL vofumetric fiask, dissolve in and 
dilute witn acetonitrile to yolume, and mix, 

Chromatographic system (see Chromatography {621 ))—The 
liguid chromatograph is egulpped with a 200-nm detector 
and a 4.6-mm x 25-cm column that eon tai ns 5-jim packing 
L7. The column temperaturę is maintained at 40°. The flow 
ratę is about 1.5 mL per minutę. Chromatograph the System 
suitability solution , and record the peak responses as directed 
for Procedurę: the relative retention ttmes are about 1.0 for 
iovastatin and 1.3 for lovastatm related compound A; and 
the resolution, R, between lovastatin and lovastatin related 
compound A is not less than 6.0. Chromatograph the 5ton- 
dard solution , and record the peak responses as directed for 
Procedurę: the relative standard deviatton for replicate injec- 
tions is not morę than 5.0%. 

Procedurę—Separately inject equal vo!umes (about 10 pL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure all the 
peak responses, Caiculate the percentage of fovastatin re¬ 
lated compound A in the portion of Lovastatrn taken by the 
formula: 

2.5F(aW)(ru/rs) 

in which F is the response factor for lovastatin related com¬ 
pound A and is egual to 1.6; C is the concentration, in jig 
per mL, of USP Lovastatin RS in the Standard solution; W is 
the weight, in mg, of Lovastatin in the Test solution; ru is the 
peak response for lovastatin related compound A obtained 
from the Test solution and r$ is the peak response for lovas- 
tatin obtained from the Standard solution: not morę than 
0.5% of lovastatin related compound A is found. 


Chromatographic purity— 

Solution A—Prepare a 0.001 M phosphoric acid solution, 
adjusted with 1 M sod rum hydroxide to a pH of 4,0. 

Solution B —Use acetonitrile. 

Mobile phase —Use variable mixtures of Solution A and So- 
lution B as directed for Chromatographic system. Make ad- 
justments if necessary (see System Suitability under Chromo- 
tography (621}). 

System suitability solution —Dissoke accurately weighed 
quantities of USP Lovastatin RS and compactin in acetoni- 
trile, and dilute quantitatively, and stepwise if necessary, 
with acetonitrile to obtain a solution containing 2.0 j.ig of 
each per mL. 

Standard solution —Disso!ve an accurately weighed quan- 
fcity of USP Lovastatin RS in acetonitrile, and dilute quantita- 
tively, and stepwise if necessary, to obtain a solution having 
a known concentration of about 2.0 |ig per mL, 

Test solution —Transfer about 25 mg of Lovastatin, accu¬ 
rately weighed, to a 25-mL volumetric fiask, dissolve in and 
dilute with acetonitrile to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is equipped with a 238-nm detector 
and a 4,0-mm x 12.5-cm column that contains 4-pm pack¬ 
ing LI. The column temperaturę is maintained at 40°. The 
fiow ratę is about 1.5 mL per minutę. The chromatograph is 
program med as follows. 


Time 
{minut es 1 ) 

Solution A 

(%) 

Solution B 
(%) 

Elution 

0-2 

60 

40 

isocratlc 

2-5 

60—*45 

40-^55 

linear gradient 

5-8 

45 

55 

isocratlc 

8-16 

45-*10 

55-*90 

linear gradient 

16-25 

10 

90 

isocratlc 

2 5-27 

10->ó0 

90-440 

linear gradient 

27-35 

60 

40 

isocratic 


Chromatograph the System suitability solution and the Stan¬ 
dard solution, and record the peak responses as directed for 
Procedurę ; the relative retention times are about 1.00 for 
lovastatin and 0.85 for compactin; the resoiution, R, be¬ 
tween lovastatin and compactin is not less than 3.5; and the 
relative standard deviation for replicate injections is not 
morę than 5%, 

Procedurę —Separately inject egual vofumes (about 10 pL) 
of the Standard soiution and the test solution into the chro- 
mafograph, record the chromatograms, and measure all the 
peak responses. Caiculate the percentage of each impurity 
in the portion of Lovastatin taken by the formula: 

2.5(C/W)(r,/n)F 

in which C is the concentration, in pg per mL, of USP Lovas- 
tatin RS in the Standard solution; Wis tne weight, in mg, of 
Lovastatin in the Test soiution; n \s the peak response for 
each impurity obtained from the Test solution; r$ is the peak 
response for lovastatin obtained from the Standard solution; 
ano F is the response factor for each impurity and is egual 
to 1 A for the impurity with a relative retention time of 
about 0.73 and 1.0 for all other impurities. Disregard any 
peak with less than 0.04%: not morę than 0.2% of any 
individual impurity is found; and not morę than 1.0% of 
total impurities is found. 

Assay— 

Dilute phosphoric acid —Transfer 1 mL of phosphoric actd 
to a 1-L volumetric ffask, and dilute with water to volume. 

Mobile phase —Prepare a filtered and degassed mixture of 
acetonitrile and Dilute phosphoric acid (65:35), Make adjust- 
ments if necessary (see System Suitability under Chromatog¬ 
raphy (621)). 
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Standard preparation —Dissolye an accurateiy weighed 
guantity of USP Lovastatin RS in acetonitrile to obtain a so- 
lution having a known concentration of about 0.3 mg per 

mL 

Assay preparation —Transfer about 30 mg of Lovastatin, 
accurateiy weighed, to a 100-mL vo!umetric fiask, dissolye in 
and dilute with acetonitrile to yolume, and mix. 

Chromatographic system (see Chromatography (621})—The 
Ilguid chromatograph is eauipped with a 238-nm detector 
and a 4.6-mm x 25-cm column that contains 5-pm packing 
L7. The flow ratę is about T5 mL per minutę. Chromało- 
grapli the Standard preparation, and record the peak re¬ 
sponses as directed for Procedurę: the column emctency is 
not less than 3000 theoretical plates, the tailing factor is not 
morę than 1.4, and the relatfve standard devlation for rep! i- 
cate injections is not morę than 1.0%. 

Procedurę —Separately inject eguaf vo!umes (about IOliL) 
of the Standard preparation and the Assoy preparation info 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major pea ks. Calculate the guan¬ 
tity, in mg, of C24H30O5 in the portion of Lovastatin taken by 
the formula: 

lOOCOWn) 

in which C is the concentration, in mg per mL, of USP Loya- 
statin RS in the Standard preparation; and m and rj are the 
peak responses obtained from the Assay preparation and the 
5tondo ra preparation , respectively. 


Lovastatin Tablets 


» Lovastatin Tablets contain not less than 
90.0 percent and not morę than 11 0.0 percent of 
the labeled amount of lovastatin (C 24 H 36 O 5 ). 

Packagmg and storage—Preserve in welhdosed, light-re- 
sistant containers. Protect from light and storę either in a 
cool pface or at controlled room temperaturę. 

OSP Reference standard* {11}— 

USP Lovastatin RS 
BdenflficafJon— 

A: Thin-Layer Chromatographic Identification Test (201)— 

Test soiution: 

FOR TABLETS CONfTAJNING ID MC OF LOVASTATIN — Transfer 1 
Tablet to a centrifuge tubę, add 0.4 mL of water and 1.6 ml 
of acetonitrile. Mix on a vortex mixer until the tablet disin- 
tegrates, and sonicate for 4 minutes, Centrifuge for 4 min- 
utes, and use the elear supernatant. 

FOR TABLETS CONTAININC 20 MC OR 40 MC OF LOVA5TATIN— 
Transfer 1 Tablet to a centrifuge tubę, add 1 mL of water 
and 4.0 mL of acetonitrile. Mix on a vortex mixer until the 
tablet disintegrates, and sonicate for 4 minutes. Centrifuge 
for 4 minutes, and use the elear supernatant. 

Standard soiution— Prepare a soiution of USP Loyastatin 
RS in acetonitrile contaming S mg per mL, 

Application vaiume: 5 llL of the Test soiution, 3 pL of the 
Standard soiution for 10-mg and 20-mg Tablets, 5 pL of the 
Standard soiution for 40-mg Tablets. 

Developing soivent soiution: a mixture of cydobexane, 
chloroform, and isopropyl alcohol (5:2:1). 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram ot the Standard preparation, as obtained in 
the Assoy. 


Dissolutlon (711 )— 

Medium —Dissolye 1.38 g of monobask sodium phos- 
phate and 20 g of sodium Tauryl sulfate in 900 mL of water. 
Adjust with 1 N sodium hydroxide to a pH of 7.0, dilute 
with water to 1000 mL, and mix; 900 mL. 

Apparatus 2: 50 rpm. 

Time: 30 minutes. 

Mobile phase —Proceed as directed in the Assay. 

Standard soiution —Accurateiy weigh approximately 
44 mg of USP Loyastatin RS i n to a 500-ml yolumetric fiask, 
and dissolye in no morę than 20 mL of methanoL Dilute 
with Medium to volume, and mix well. Further dilute this 
soiution with Medium to obtain a soiution containing 
L/900 mg per mL, with i being the Tablet labę! cJajrn, In 
mg. 

Test soiution —Pass the soiution under test through a suit- 
able 0.45-pm filter. 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is egulpped with a 230-nm detector 
and a 4.6-mm x 5-cm column that contains 5-pm packing 
LI. The flow ratę is about 2.0 mL per minutę. Chromato¬ 
graph the Standard soiution, and record the peak responses 
as directed for Procedurę: the capacity factor, k' f is greater 
than 2.0; the tailing factor is less than 2.0; and the relative 
standard deviation for replicate injections is not morę than 
2 . 0 %. 

Procedurę —Separately inject equa! yotumes (about 10 pL) 
of the Standard soiution and the Test soiution into the chro¬ 
matograph, record the chromatograms, and measure the 
peak responses. Calculate the percentage of loyastatin dis- 
solved by the formula: 

x C s x 90Q x |QQ 

r s x L 

in which r u and rj are the peak responses obtained from the 
Test soiution and the Standard soiution , respectively; C5 is the 
concentration, in mg per ml, of the Standard soiution; 900 
is the yolume, in mL, of Medium; and i is the Tablet label 
daim, In mg. 

Tolerances —Not less than 80% (Q) of the labeled amount 
of is dissolved in 30 minutes. 

Uniformity of dosage units (905): meet the require- 
ments. 

Assay— 

Buffer soiution —Dissolye 3.45 g of mono ba sic sodium 
phosphate in 900 mL of water, adjust with phosphoric add 
to a pH of 4.0, dilute with water to 1000 mL, and mix. 

DissoMng solvent—Add 3.0 mL of glacial acetlc add to 
900 mL of water contained in a 1 L beaker, adiust to a pH 
of 4,0, determlned eiectrometncally, by the addition of a 
soiution of sodium hydroxide (20%), and mrx. Transfer the 
contents of the beaker to a 1000-mL yofumetrk fiask, dilute 
with water to yolume, and mix. Prepare a mixture of aceto- 
nitrlle and the resultant soiution (80:20), 

Mobile phase —Prepare a fijtered and degassed mixture of 
acetonitrile, Buffer soiution, and methanol (5:3:1). Make ad- 
justments if necessary (see System Suitabifity under Chroma¬ 
tography (621)), 

Standard preparation —Dissolye an accurateiy weighed 
quantity of USP Loyastatin RS in DissoMng solvent to obtain 
a soiution having a known concentration of about 40 pg per 
mL. 

Assay preparation— Weigh and finefy powder not fewer 
than 20 Tablets. Transfer an accurateiy weighed portion of 
the powder, equivalent to about 40 mg of ]ovasLatin, to a 
200-mL volumetrlc fiask. Add about 150 mL of DissoMng 
solvenh and sonicate for 20 minutes. Coof to room tempera¬ 
turo, and allow the soiution to stand for 30 minutes. Dilute 
with DissoMng solvent to yolume, and mix. Centrifuge a 
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portion of this solution, transfer 5.0 mL of the elear superna- 
tant to a 25-ml volumetric fiask, difute with DissoMng sol- 
vent to volume, and mix. 

Chromatographic system (see Chromotogrophy (621))—The 
liquid chromatograph is eouipped with a 230-nm detector 
and a 4.6-mm x 25'Crri eolumn that contains packing LI 
and is maintained at 45°. The flow ratę is about: 1.5 mL per 
minutę. Chromatograph the Standard preparation, and re- 
cord the peak responses as directed for Procedurę: the col- 
umn effidency is greater than 3000 theoretical plates, the 
tailing factor is less than 2 . 0 , and the relative standard 
deviation for replicate injections is not morę than 2 . 0 %. 

Procedurę —Separately inject equal vo[umes (about 50 pL) 
of the Standard preparation a nd the Assay preparation into 
the chromatograph, record the chroma tog rams, and meas- 
ure the responses for the major peaks. Caiculate the per¬ 
centage of the labeled amount of C^hheG^ in the portion of 
Tablets taken by the formula: 

100(Cj/Cu)(r u /rs) 

in which G is the concentration, in pg per ml, of USP Lova- 
statin RS in the Standard preparation; Cu is the concentration 
of lovastatin, in pg per ml, En the Assay preparation , based 
on the label claim; and r u and r s are the peak responses 
obtained from the Assay preparation and the Standard prepa¬ 
ration , respectively. 


Loxapme SmccSraate 

CibHi S CINjO ■ CfHcO* 445.90 



Butanedioic acid, eompd. with 2-chloro-l 1 -(4-methyL 
1-piperazinyl)dibenz[6,(][l,4]Gxazepine (1:1); 
2-Chloro-l1-(Vmethyl-1-piperazinyi)dibenz[fr,/][1,4] ox- 
azepine succinate (1:1) [27833-64-3]. 


Acceptance criteria: 98,5%-1Q1.0% on the dried basls 

IMPURITIES 

Inorganic impurities 

9 Residue on Ignition {281}: NMT 0.1% 

Dełete the folfowing: 

*• Heavy Metals, Metbod ii (231): NMT 20 ppm* < 0 ^ 1 - 

Jartr20l &) 

Organie Impurities 
« Procedurę 

Buffer: 3.9 g/L of ammonium acetate in water. Adjust 
with 20% acetic acid in water or 6 N ammonium hy- 
droxide to a pH of 7.3. 

Mobile phase: Acetonltrife and Buffer (3:7) 

Diluent: Acetonitrlle and Buffer (7:3) 

Standard solution: 10 pg/mL of USP Loxapine Sucd- 
nate RS and 1.5 pg/mL each of USP Amoxapine RS and 
USP Loxapine Related Compound A RS \n Diluent 
[Notę—A moxapine has been included in the Standard 
solution for peak Identification purposes only.j 
Sample solution: 1 mg/mL of Loxapine Succinate in 
Diluent 

Chromatograph lc system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4,6-mm x 5<m; 2.7-pm packing LI 
Column temperaturo: 35° 

Flow ratę: 1.5 mL/min 
Injectton size: 10pl 

Run time: 2 times the retention time of ioxapine 
succinate 

System suitability 
Sample: Standard solution 
Suitability requirements 
Resoiution: NLT 2.0 between loxapine succinate 
and loxapine related compound A 
Re!ative standard deviation: NMT 5.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Caiculate the percentage of any individual impurity in 
the portion of Loxapine Succinate taken: 

Result = (ru/rs) x (C s /Cu) x (1/F) x 100 


DEFINITfON 

Loxapine Succinate contains NLT 98.5% and NMT 101.0% 
of Ci 8 Hi*CIN 3 0 ■ C 1 H 0 O 4 , calcu la ted on the dried basis. 

IDENTIFICATtON 
a A. INFRARED ABSORPTION (197K) 

* B. Ultraviolet Absorption (197U) 

Sample solution: 20 pg/mL in 0.01 N hydrochloric acid 

ASSAY 
» PROCEDURĘ 

Sample: 400 mg of Loxapine Succinate 
Analysis: Dissolve in 80 mL of glacial acetic acid, and 
titratę with 0.1 N perchloric acid VS, determining the 
endpoint potentiometrlcally. Perform a blank determt- 
nation, and make any necessary correction (see Titrime¬ 
try (541)). 

Caiculate the percentage of CfaHiaClNiO * CjHćCU in the 
portion of Loxapine Succinate taken: 

Result - [(V - B) X N x F x 10Q]/W 

V - sample titrant voiume (mL) 

B = bfank titrant volume (mL) 

N - norma lity of titrant (mEq/mL) 

F - equivalence factor, 22.29 mg/mEq 

W - sample weight (mg) 


fu - peak response of each impurity from the 
Sample solution 

r s = peak response of loxapine succinate from the 
Standard solution 

C s - concentration of USP Loxapine Succinate RS 
tn the Standard solution (mg/mL) 

Cu - concentration of Loxapine Succinate in the 
Sample solution (mg/mL) 

Acceptance criteria 

lndividuaf impurities: See impurity Tabfe L 
Total impurities: NMT 0.5% 


Impurity Table 1 


Name 

Relativ€ 

Keten- 

tion 

Time 

Relative 
Response 
Facto r 

Acceptance 

Criteria, 

NMT 

Ama^apine 11 

0.19 

1.3 

0.15 

Ch 1 o rod ibe nzo j< aze pi - 
none b 

0.45 

0.70 

0.15 

Loxapine succinate 

1.0 

— 

— 


n 2-Chlorol 1 ^(piperaidn 1 -yl)dlbenżo[b,J][1,4]oxazepine. 
b 2-Chloródlbenzo[ti,/]-1,4-oxazepirvl l-one. 
e 3-Ch ta ro-71 - (4 -m e thy I p fpe razi n-1 -yt)di b enzo [b, f\ [1 ,4 ] aze pi n e . 
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Impurlty Table 1 (Continoed) 


Na me 

Refatlve 

Reten- 

trcm 

Time 

Relative 

Respome 

Factor 

Acceptance 

Criteria, 

NMT 

Loxapine rełated com- 
pound A ł 

1.2 

1.2 

0,15 

Any unspedfied individu- 
a! immiritY 


1.0 

0.10 


* 2-Chioro-l 1 ^(piperfliln-1-yl)diben2o[/5,i]j;i ł -4]oxaiep3ne, 

11 2“Chlorodibenzo[łj,/]«1 ,4-oxazepln~l1 -one, 
c 3-Chloro- 1 1 -(4-methylpiperazEn-Tyl)dibenzo[ij, AD ł 4]oxazepine 


SPECIFIC TESTS 

* Loss ON Dryinc (731): Dry a sample ai 105° for 4 h: it 

loses NMT 0.5% of its weight. 

ADDITIONAL REQU1REMENTS 

* PACKAGINC and Storage: Preserve in tight containers. 

* USP Reference Standards (11 > 

USP Amoxapine RS 

USP Loxaprne Related Compound A RS 
3-Chloro-11 -(4-methylpiperazin-l-y!}dibenzo[b y /] 
[1,4]oxazepine. 

CiaHiaClNiU 327.81 
USP Loxapine Succinate RS 


Loxapine CapsuBes 

DEFłNmON 

Loxapine Capsules contain an amount of loxapine succinate 
(CisHisCINjO * C^OO equlva!ent to NLT 90.0% and 
NMT 110.0% of the labeled amount of loxapine 
(CiaHrftCINjO). 

IDENTIFICATION 

* A. The retendon time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay, 

ASSAY 

* Procedurę 

Mobile phase: Dissolve 4 g of tetramethylammonium 
chloride in 800 mL of water, and add 200 mL of aceto- 
nitrile and 1 mL of phosphonc add, 

Standard solution: 0.1 36 mg/mL of USP Loxapine Suc¬ 
cinate RS prepared as follows. Disso(ve a suitable quan- 
tity of USP Loxapine Succinate RS in 0,01 N hydrochlo- 
ric acid in a suitable volumetrie fiask, and dilute with 
Mobile phase to volume. 

Sample solution: Nominally 0,1 mg/mL of loxapine 
prepared as follows. Weicjh the contents of NLT 20 
Capsules. Transfer a portion of the contents, nominały 
equiva!ent to NLT 50 mg of loxapine, to a suitable volu- 
metric fiask. Add 10% of the fiask voJume of 0,1 N 
hydrochloric acid. Shake, and sonicate for 5 min. Dilute 
with Mobile phase to vofume, and filter. Discard the first 
8 mL of the filtrate. 

Chromatographic system 
(See Chromatograpny (62^} / System Suitability.) 


Modę: LC 

Detector: UV 254 nm 

Column: 4,6-mm x 15-cm; 5-pm packrng LI 0 
Flow ratę: 1,6 rnL/rmn 
Injection voIume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Column efficiency: NLT 1500 theoretlcal plates 

Tailing factor: NMT 2.0 

Relative standard deviation: NMT 2 0% 

Analysrs 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of lox~ 
apine (CisHisCINiG) in the portion of Capsules taken: 

Result - {WrJ x (QfCu) x x 100 

ry = peak area from the Sample solution 

r$ - peak area from the Standard solution 

Q = concentration of USP Loxapine Succinate RS in 
the Standard solution (mq/mL) 

Cu =? nominał concentration of Toxapine in the 
Sample solution (mg/mL) 

Mn - molecular weight of loxapine, 327.81 
Mr 2 = molecular weight of loxapine succinate, 

445.90 

Acceptance criteria: 9Q.0%“11O.O% 

PERFORMANCE TESTS 
® Dissolution (711) 

Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Standard solution: USP Loxapine Succinate RS at a 
known concentration in Medium 
Sample solution: Dilute with water as needed. 
Instrumental conditrons 
Modę: UV 

Analytical wavelength: 254 nm 
Analysis 

Samples: Standard solution and Sample solution 
Tolerances: NLT 75% (Q) of the labeled amount of lox- 
apine (CibHibCINiO) is dissolved. 

* Uniformity of Dosage Units (905): Meet the 
requirements 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers. 

* USP Reference Standard* (11) 

USP Loxapine Succinate RS 


Lufenuron 



CizHaChPisNiOj 511.15 

Benzamide, N-I^S-dichloro^-OJ^B^B-heKafluoropro- 
poxy)phenyl]amino]carbonyl]-2,6-difluoro-; 

1 -[2,5-Dichloro-4-(1,1 ,2, 3,3,3-hexaf!uoropropoxy)pheriyl]' 
3-(2,6-difluorobenzoyl)urea [103055-07-8]. 


DEFINITION 

Lufenuron contains NLT 98.0% and NMT 102.0% of 
lufenuron (CijHaChFgNaCb), calculated on the dried basis. 
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IDENTIFICATION 
® A. Bnfrared Absorfhon (197K) 

* B. The retention times of the major peaks of the Sampie 
solution correspond to those of tne Standard solution, as 
obtained In the Assay. 

ASSAV 
o Procedurę 

Solution A: 0.1 ml of phosphorlc add difuted with 
water to 1 L 

Sofution B: Acetonrtrile 

Mobile phase: See Tobie 1. Return to ortglnal condb 
tions, and eguilibrate the system. 


Table 1 


Time 

(mini 

Solution A 
(%1 

Solution B 

0 

30 

70 

5 

30 

70 

15 

10 

90 

17 

10 

90 


Diluent: AcetonltrEle and water (70:30) 

System suitability solution: 0.4 mg/mL of USP 
Lufenuron RS and 0.14 mg/mL of USP Lufenuron Re- 
lated Compound C RS in Diluent Sonicate if necessary 
to faciiitate dissolution. 

Standard stock solution: 0.4 mg/mL of USP Lufenuron 
RS in Diluent Sonicate tf necessary to faciiitate 
dtssolution. 

Standard sofution: 0.04 mg/mL of USP Lufenuron RS 
in Dfluent from Standard stock solution 
Sampie stock solution: 0.4 mg/mL of Lufenuron in Dil¬ 
uent Sonicate Ef necessary to faciiitate dtssolution. 
Sampie solution: 0.04 mg/mL of Lufenuron in Diluent 
from Sampie stock solution 
Chromatographic system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 255 nm 
Column: 4-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
injection volume: 20 pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę— The relath/e retention limes for lufenuron re- 
lated compound C and lufenuron are 0,9 and 1.0, 
respectively] 

Suitability requirements 

Resolution: NLT 3.0 between lufenuron related com¬ 
pound G and lufenuron, System suitability solution 
Tailing factor: NMT 2.0, Standard solution 
Re!ative standard deviation: NMT 0.73%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of lufenuron (Ci^HsCUFbNzCH) 
in the portion of Lufenuron taken: 

Result ~ (ru/rs) x (Cs/Cu) x 100 

ru = peak response from the Sampie solution 

r* - peak response from the Standard solution 

C s = concentration of USP Lufenuron RS in the 
Standard solution (mg/mL) 

Cu - concentration of Lufenuron in the Sampie 
sofution (mg/mL) 


Acceptance critena: 9S>0%-102.0% on the dried basis 

IMPURITIES 

e RESIDUE ON IGNITION (281): NMT 0.1% 

* ORGANIC IMPURITIES 

Mobile phase, Diluent, Standard solution. Chromało- 
raphic system, and System suitability: Proceed as 
irected śn the Assoy. 

Identification solution: 1,2 pg/mL of USP Lufenuron 
Related Compound B RS ano 1.6 jig/mL of USP 
Lufenuron Related Compound C RS En Diluent 
Diluted standard solution: 0.4 pg/mL of USP 
Lufenuron RS in Diluent from Standard solution 
Sampie solution: 0.4 mg/mL of Lufenuron En Diluent. 

Sonicate if necessary to Faciiitate dissolution. 

Analysis 

Samples: Identification solution , Diluted standard solu¬ 
tion, and Sampie solution 

Chromatograph the Identification solution, and identify 
the components on the basis of their relatEye retention 
times, given in Tobie 2. 

Calculate the percentage of each impurity in the por- 
tion of Lufenuron taken: 

Result = (ru/Cs) x (Cs/Cu) x (l/f) x 100 

ru - peak response of each impurity from the 
Sampie solution 

fs = peak response of lufenuron from the Diluted 
standard solution 

Cs - concentration of USP Lufenuron RS in the 
Diluted standard solution (pg/mL) 

Cu = concentration of Lufenuron in the Sampie 
solution (pg/mL) 

F = relatEye response factor (see Tobie 2) 
Acceptance criteria: See Tobie 2 . The reporting levei 
for impurlties h 0.1%. 


Table Z 


Name 

ReJatiye 

Retention 

Time 

Re lat i ve 
Response 
Factor 

Acceptance 

Criteria, 

NMT 

Lufenuron 
related 
compound B 

0.3 

077 

0.3 

Lufenuron 

related 

comoound C 

0.7 

0.77 

0.4 

Lufenuron 

1.0 

._. 

_ 

Any other 
i n d i v e-d u b 1 
impurity 

— 

TO 

0.20 

Total 

imnuńtles 

— 

— 

TO 


SPECIFIC TESTS 

■ loss on Drying (731) 

Analysis: Dry at 105° to constant weight. 

Acceptance critena: NMT 0.5% 

ADDITIONAi REQUIREMENTS 

® Packaging and Storage: Presen/e in well-closed contatn- 
ers. Storę af room temperaturę. 

® Labeling: Label it to Endfcate that it 3s for yeterinary use 
only. 

9 USP Reference Standard* (11) 

USP Lufenuron RS 

USP Lufenuron Related Compound B RS 
N- [(2,5 -Dich loro-4-hy droxy pheny f )carba moy l]-2,6- 
difluorobenzamlde. 

ChHsCI^NzOi 361.13 
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USP Lufenuron Related Compound C RS 
N-[3 -Ch loro-4-( 1 ,1,2,3,3,3- hexaf I uorop ropoxy)phenyh 
carbamoy]]~ 2 , 6 -d ifl uorobenzam ide, 

C 1 ? H,CfF 5 N 2 0 3 476.71 

USP Lufenuron Related Compound G R5 
2,5-Dich!oro-4“[3'C2 ; 6-difluorobenzoyl)ureido]phenyl 
phenyl carbonate, 

C 21 H u C! 2 F 2 N 2 05 481.23 


Lumefantrtne 



C 30 HJ 2 CI 3 NO 528,94 

(±)-2,7-Dichloro-9-[(Z)-/>chlorobenzylidine]-(x[(dibutylami- 
nG)methyl]-fluorene-4-methanol [82186-77-4]. 

DEFINITfON 

Lumefantrine contains NLT 98.0% and NMT 102.0% of 
lumefantrine (CsoH^ChNO). 

IDENTIFICATION 
A. INFRARED ABSORPTION (197K) 

* B. The retention ttme of the lumefantrine peak of the 
Sample solution corresponds to that of Lhe Standard salu- 
tion, as obtained in the Assoy. 

AS5AY 
o Procedurę 

Buffer: DissoJve 5*65 g of sodium 1-hexanesulfonate 
and 2.75 g of monobasic sodium phosphate in 900 ml_ 
of water, Adjust with phosphoric add to a pH of 2.3 
before dilutfon with water to a finał volume of 
lOOOmL. 

Solution A: Acetonitrile and Buffer (300:700) 

Solution B: Acetonitrile and 2-propanol (540:460) 
Mobile phase: See Table 1. 


Ta fole 1 


Tamę 

(mon) 

Solution A 
(%) 

SuBution B 

(%1 

0 

65 

35 

1.2 

65 

35 

6.0 

50 

50 

6,4 

30 

70 

10.0 

25 

75 

15.0 

10 

90 

15.1 

65 

35 

20.0 

65 

35 


System suitability stock solution: 10 pg/ml of USP 
Lumefantrine Related Compound A RS prepared as fol¬ 
lows. Transfer a suitable quanfity of USP Lumefantrtne 
Related Compound A RS to a volumetric fiask, dissolve 
in 10 % volume djchloromethane, and dilute with aceto¬ 
nitrile to volume. 

System suitability solution: 1 mg/mL of USP Lumefan¬ 
trine R5 and 1 pg/mL of USP Lumefantrine Related 
Compound A RS prepared as follows. Transfer 10 mg of 
USP Lumefantrtne RS to a 10-mL vofumetric fiask, ano 
d!ssolve In 1 ml of dichloromethane* Add 1.0 mL of the 


System suitability stock solution, and dii u te with acetoni- 
triie to volume. 

Standard solution: 1 mg/mL of USP Lumefantrine RS 
prepared as follows* Transfer a suitable guantity of USP 
Lumefantrine RS to a volumetric fiask, disso!ve in 10 % 
volume of dichloromethane, and dilute with acetonitrile 
to volume. 

Sampie solution: 1 mg/mL of Lumefantrine prepared as 
follows. Transfer a suitable guantity of Lumefantrine to a 
volumetric fiask, dissolve in 10 % vofume of dichloro- 
methane, and dilute with acetonitrile to volume. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 265 nm 

Coiumn: 4.6-mm x 50-mm; 1. 8 -fim packing LI 
Coiumn temperaturę: Beginning of coiumn, 50 D ; end 
of coiumn, 35 p 
Flow ratę: 2.5 mL/min 
Injection volume: 2.5 tiL 
Run time: 20 min 
System suitability 

Sampfes: System suitability solution and Standard 
solution 

[Notę—T he relative retention Limes for lumefantrine re¬ 
lated compound A and lumefantrine are 0.9 and 1 . 0 , 
respectivefyd 

Suitability requirements 

Resolutfon: NLT 1.3 beLween lumefantrine and lume¬ 
fantrine related compound A, System suitability 
solution 

Tailing factor: NMT 2.1, Standard solution 
Relative standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Sam pies: 5 fon dard solution and Sampie solution 
Calculate the percentage of lumefantrine (CioH^ChNO) 
in the portion of Lumefantrine taken: 

Result = (r^/rs) x (Q/C u ) x 1 00 

ry = peak response from the Sampie solution 

r% = peak response from the Standard solution 

O = concentration of the Standard solution 
(mg/mL) 

C v - concentration of the Sampie solution (mg/mL) 
Acceptance criteria: 98.0%~102 T Q% 

IMPUR1T1ES 

o Residue on Ignition (281): NMT 0.1% 

Delele the fot i owing: 

Heavy Metals, Method II (231): NMT 10 ppm# (omcwi 

|an-20fi) 

* Organic Impuritjes 

Buffer, Solution A, Solution B, Mobile phase. System 
suitability stock solution, System suitability solution, 
Sampie solution, Chromatographic system, and Sys¬ 
tem suitability: Proceed as directed in the Assoy. 
Standard stock solution: 50 pg/mL of USP Lumefan¬ 
trine RS prepared as follows. Transfer a suitable guantity 
of USP Lumefantrine RS into a volumetric fiask, dissolve 
in 10 % volume of dichloromethane, and dilute with ac¬ 
eton i tnie to votume. 

Standard solution: 1 jig/mL of USP Lumefantrine RS in 
acetonitrile from the Standard stock solution 
Analysis 

Samples: Sampie solution and Standard solution 
Calculate the percentage of desbutyl lumefantrine or 
any other impurity in the portion of Lumefantrine 
taken: 


Result - (rjrs) x (CJCJ) x (1/F) x 100 
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ry - peak response of desbutyl lumefantrine or any 
other impurity from the Somple solution 
r$ - peak response from the Standard solution 
C s - concentration of the Standard solution 
(mg/mL) 

Cu = co n ce n t ra t i o n of t h e Sampfe solution (mg/m L) 
F = relative response factor 
Acceptance criteria: See Tobie 2. Disregard any peak 
less than 0.05%. 


labie 2 


Name 

Refention 

Time 

Re lat i ve 
Response 
Factor 

Acceptance 
Criteria, 
NMT {%) 

Desbutyl lumefan- 
trEne 11 

0.6S 

1.1 

0.05 

Lumefantrine 

1.0 

__ 

_ 

Any other ind|vidual 
impurity 

— 

TO 

0,10 

Total impurities 

— 

— 

0.3 


* ( Z)- 2 -(8 u tyj am5 no}-1 (2,7-dlch lo ro-9-(4-c h I o ro ben iy I iden e)-9 H- fiu oren-4 - 
yl)ethanol. 

SPEC1FIC TESTS 
* Clarity of Solution 

Hydrazine sulfate solution: Transfer 1.0 g of hydrazine 
sulfate to a 100-mL vo!umetric fiask, and dissoMe in and 
dS lute with water to volume. Al Iow to stand for 4-6 h 
before use. 

Methenamine solution: Transfer 2.5 g of methenamine 
to a 100-mL glass-stoppered fiask, add 25 ml of water. 
Insert the glass stop per, and mix to dissofve. 

Primary opalescent suspension: Transfer 25.0 mL of 
Hydrazine sulfate solution to the Methenamine solution In 
the 1 00-mL glass-stoppered fiask. Allow to stand for 24 
h. This suspension is stable for 2 months, provided lt is 
sto red En a glass Container free from surface defeets. 

The suspension must not adhere to the glass and must 
be well mixed before use. 

Stock opalescence suspension: Transfer 1 5.0 ml of the 
Primary opalescent suspension fo a 1000-mL volumetric 
f fasie, a na diiute with water to vdume. This suspension 
should not be used beyond 24 h after preparation. 
Sample solution: Dlssolve 1 0 g of Lumefantrine in di¬ 
chloromethane, and diiute with dichloromethane to 
10.0 mL 

Standard suspension: Transfer 5.0 mL of Stock opales- 
cence suspension to a 100-mL volumetnc fiask, and di- 
lute with water to volume. Prepare only if the Somple 
solution is not as elear as water or dichloromethane. 

Anafysis 

Samples: Somple solution , Standard suspension, water, 
ana dichloromethane 

Transfer a sufflcient portion of the Sampfe solution to a 
test tubę of coloHess, transparent, neutral glass with a 
fiat base and an internal dlameter of 15-25 mm to ob- 
tain a depth of 40 mm. Simliarly transfer portions of 
Standard suspension and dichloromethane to separate 
matching test tubes. Compare the Somple solution , 
Standard suspension, water, and dichloromethane in 
diffused dayfight, vfewing vertically against a black 
background. The diffusion of iighl must be such that 
the Standard suspension can readlly be distinguished 
from dichloromethane. if the Sample solution is as elear 
as water or dichloromethane, it is not necessary to 
prepare the Standard suspension. 

Acceptance arteria; The Sample solution shows the 
same or morę clarity than water, dichloromethane, or 
the Standard suspension. 


ADDGTB0NAL REQUIREMENT5 

«> Packagjng and Stohage: Preserve in well-closed contain- 
ers. Storę at room temperaturę. 

« USP reference Standard* (11) 

USP Lumefantrine R5 

USP Lumefantrine Related Compound A RS 
(R5,Z)-2-(Dibutyiam[no)-2-(2 f 7-dichlorO“ 
9-(4-chforobenzylidene)-9H-fluoren-4-yl)ethanol. 
C3 qH 32 C| 3 NO 528.94 


Łysinę Acetate 


o 



C 6 H>4N 2 0 2 - C 2 H 4 0 2 206.24 

L-Lysine monoacetate [57282-49-2]. 

DEFINITION 

Łysinę Acetate contains NLT 98.0% and NMT 102.0% of 
i-lysine acetate (CĆH 14 N 2 O 2 ■ C 2 H 4 O 2 ), calcu la ted on the 
dried basis. 

IDENTIFICATION 
® A. INFRARED ABSORPTION (197K) 

AS5AY 
® Procedurę 

Sample: 100 mg of Łysinę Acetate 
Blank: Mix 3 ml of formie acid and 50 mL of glaclal 
acetic acid. 

Titrimetric system 
(See Titrimetry (541).) 

Modę: Direct titration 
Titrant: 0.1 N perchloric add VS 
Endpoint detection: Potentiometric 
Anaiysis: Dissoive the Sample in 3 mL of formie acid 
and 50 mL of glacial acetic acid. Titrate with the Titrani. 
Perform the Blank determlnation. 

Cafculate the percentage of łysinę acetate {C6 Hi 4 N 2 0 2 * 
C 2 H 4 O 2 ) in the Sample taken: 

Result = ([(14 -V 8 )xN x Fl/W] x 100 

V$ - litrant volume consumed by the Sample (mL) 

Vu - Titrant volume consumed by the Blank (mL) 

N ~ actuaf normaiity of the Titrant (mEq/mL) 

F = equivalency factor, 103.1 mg/mEq 
W = Sample wetg h t (mg) 

Acceptance criteria: 98.0%-102.0% on the dried basis 

DMPURITIES 

fi RESIDUE ON 1GNITION (281): NMT 0.4% 

* Chloride and Sulfate, Chloride (221) 

Standard solution: 0.50 mL of 0.020 N hydrochloric 
acid 

Sample: 0.73 g of Łysinę Acetate 
Acceptance criteria: NMT 0.05% 

« Chloride and Sulfate, Sulfate (221) 

Standard solution: 0.10 mL of 0.020 N sulfunc acid 
Sample: 0.33 g of Łysinę Acetate 
Acceptance criteria: NMT 0,03% 

* Iron (241): NMT 30 ppm 

Dekle the folio*wing: 

Heavy Metals, Method l (231): NMT 15 ppm* f om* a i 1- 

Jan201 S) 
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* Related Compounds 

Standard solution: 0,05 mg/mL of USP L-Lysine Acetate 
RS in water 

[Notę—T h i s solution has a concentration equivalent to 
0.5% of that of the Sample solution J 
Sample solution: 10 mg/mL of Łysinę Acetate in water 
System suitability solution: 0.4 mg/mL eacb of USP 
L-Lysine Acetate RS and USP Argfnine HydrochEoride RS 
Chromatographic system 
(See Chromatograpny (621), Thin-Layer Chromoto- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application volume: 5 pL 

Developing solvent system: tsopropyl alcohol and 
ammonium hydroxide (7:5) 

Spray reagent: 0.2 g of ninhydrin in a mixture of ou- 
tyl alcohof and 2 N acetic acid (95:5) 

System suitabilrty 

Suitabifity reguirements: The chromatogram of the 
System suitabifity solution exhibits two dearly sepa- 
rated spots. 

Analysis 

S a m p 1 e s: Standard sol u tion t Sys tem s u i ta bility s olu tion , 
and Sample solution 

Dry the piąte between 100° and 105° until the am- 
monia completely disappears. Spray with Spray rea¬ 
gent, and heat between 100° and 105° for 15 min. 
Examrne the piąte under white light 
Acceptance criteria: Any secondary spot of the Sample 
solution is not larger or morę intense than the princtpal 
spot of the Standard solution. 
lndividual impurities: NMT 0.5% 

Jota! impurities: NMT 2.0% 

5PECIFIC TESTS 

* Ortical Rotation, Spedfic Rotation (781 $) 

Sample solution: 100 mg/mL in water 
Acceptance criteria: +8.4° to +9.9° 

* Loss on Bryjng (731): Dry a sample at 80° for 3 h: it 
loses NMT 0.2% of its weight 

ADDITIONAL REQUiREMJENT$ 

0 Packaging and Storage: Preserve in well-closed 
contatners. 

* USP Reference Standards (11) 

USP Arg minę Hydrochloride RS 
USP l-Lysine Acetate RS 


Łysinę HydrochBonde 



NK Z 


C 15 H 14 N 2 O 2 - MCI 182.65 

L-Lysine hydrochloride [657-27-2]. 

BEFINITflON 

Łysinę Hydrochloride contains NLT 98.5% and NMT 101,5% 
of L-lysine hydrochloride (C ć HhN z 02 ■ HCI), calculated on 
the dried basis* 

IDENTIFICATION 
0 A. Dnfrared Absorption (197K) 

AS5AY 
* Procedurę 

Sample: 90 mg of Łysinę Hydrochloride 
Blank: Mix 3 mL of formie acid and 50 mL of glacial 
acetic acid. 


Titrimetric system 

(See Ti tri metry (541)0 
Modę: Direct titration 
Titrant: OJ N perchloric acid VS 
Endpoint detectron: Potentiometric 
Analysis: Dissolve the Sample \n 3 mL of formie acid 
and 50 ml of glada] acetic acid. Add 10 mL of mercuric 
acetate TS, and titrate with th oTitrant. Perform the 
Blank determinatiom 

CalcuEate the percentage of Eysine hydrochtoride 
(C ć HmN z 02 - HCI) in the Sample taken: 

Result « {[( V s ™/s)xNx Fj/W] x 100 

Vs — Titrant votume consumed by the Sample (ml) 

V B - Titrant volume consumed by the Blank (ml) 

N - actuai normality of the Titrant (mEq/mL) 
f - equivaiency facto r, 91.33 mg/mEq 

W = Sample weight (mg) 

Acceptance criteria: 98,5%-101.5% on the dried basis 

OT HER COMPONENTS 

* CONTENT DF CHLORIDE 

Sample: 350 mg of Łysinę Hydrochloride 
Blank: 140 mL of water 
Titrimetric system 
(See Titrimetry (5 41).) 

Modę: Direct titration 
Titrant: 0.1 N silver nitrate VS 
Endpoint detection: Visual 
Analysis: Transfer the Sample to a porcelain casserole, 
and add 140 ml of water and 1 mL of dichlorofluores- 
cein TS. Titrate with the Titrant until the siiver chloride 
flocculates and the mixture acquires a faint pink color, 
Perform Lhe Blank determination. 

Calculate the percentage of chloride (Cl) in the Sample 
taken: 

Result = {[(V s ~ Vb) x N x F\/W} x 100 

VS = Titrant volume consumed by the Sample (mL) 

Vi = Titrant volume consumed by the Blank (mL) 

N - actuai normafity of the Titrant (mEq/mL) 

F - equivaiency factor, 35,45 mg/rnEq 

W = Sample weight (mg) 

Acceptance criteria: 19.0%-1 9.6% 

IMPURITIES 

* RESIDtJE ON IGNITION (281): NMT 0,1% 

« Chloride and Sulfate, Sulfate (221) 

Standard solution: 0J0 mL of 0.020 N sulfunc acid 
Sample: 0.33 g of Łysinę Hydrochloride 
Acceptance criteria: NMT 0.03% 

® Iron (241): NMT 30 ppm 

Delete the fołlowing: 

•• Heaw Metals, Methad I (231): NMT 15 ppm* iomal 1 . 

|an-20HS) 

* Related Compounds 

Standard solution: 0.05 mg/mL of USP t-Lysine Hydro- 
chloride RS in water. [Notę—T his solution has a con- 
centration equivalent to 0.5% of that of the Sample so¬ 
lu tion.] 

Sample solution: 10 mg/mL of Łysinę Hydrochloride in 
water 

System suitabifity solution: 0.4 mg/mL each of USP 
L-Lysine Hydrochforide RS and USP Arginine Hydrochlo¬ 
ride RS 

Chromatographic system 

(See Chromatograpny (62 T), Th in-Layer Chroma to- 
granhy.) 

Modę: TLC 

Adsorbent: 0,25-mm layer of chromatographic silica 
gel mixture 
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Application volume: 5 pL 

Developing sofvent system; Isopropyl alcohol and 
ammonium hydroxide (73) 

Spray reagent; 0.2 g of mnhydrin in a mixture of bu¬ 
tyl alcohol and 2 N acetrc acid (95:5) 

System suitability 

Suitability reguirements: The chromatogram of the 
System suitability solution exhibits two tleariy sepa- 
rated spots. 

Analysis 

Sampfes: Standard solution, System suitability solution t 
and Sample solution 

Dry the piąte between 100° and 105° until the am- 
monia completely disappears. Spray with Spray rea- 

f ent, and beat between 100° and 105° for 15 min, 
xamrne the piąte under wbite Itght 
Acceptance criteria: Any secondary spot of the Sample 
solution is not larger or morę intense than the prindpal 
spot of the Standard solution . 


Indiwdual impurities: NMT 0,5% 

Total impurities: NMT 2.0% 

SPECIFIC TE5TS 

* OrriCAL ROTATJON, Specific Rotation <781 S> 

Sample solution: 80 mg/mL in 6 N hydrochloric acid 
Acceptance criteria: +20,4° to +21.4° 

* Loss OK Dry ING (731): Dry a sample at 105° for 3 h: it 

loses NMT 0.4% of its werght, 

ADDITIONAL REQUIREMENTS 

* Packagikg and Storage: Preserve in welf-closed 

containers. 

* USP Reeerence Standards (11) 

USP Arginine Hydrochloride RS 
USP l-Lysine Hydrochloride RS 
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IVIafenide Acetate 



C ? H]oN 2 0 2 S ■ C 2 H 4 O 2 246.28 

Benzenesulfonamide, 4-(aminomethyf)- / rnonoacetate; 
a-Amino-p-toluenesuffonamide rnonoacetate [1 3009-99-9], 

DEFINITION 

Mafenide Acetate eontains NLT 98.0% and NMT 102.0% of 
mafenide acetate (CykLaNzOzS ■ C 2 H 4 O 2 ), calcufated on the 
anhydrous basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

a B. The Rf vafue of the principat spot of the Identification 
solution corresponds to that of Standard solution A f as ob¬ 
tained in the test for Organie Impurities. 

ASSAY 
o Procedurę 

Standard solution: 200 Lig/mL of USP Mafenide Ace¬ 
tale RS En 0.01 N hydrochloric acid 
Sam ple stock solution: 2 mg/ml of Mafenide Acetate 
Sample solution: 200 pg/mL of Mafenide Acetate pre- 
pared as follows. Pipet 10 mL of the Sample stock solu¬ 
tion into a 100-mL vofumetric fiask containing 1 mL of 
1 N hydrochJoric acid, and difute with water to volume. 
Instrumental conditions 
Modę: UV 

Analytical wavelength: 267 nm 
Celi: 1 cm 

Blank: 0.01 N hydrochlonc acid 
Analysls 

Samples: Standard solution, Sample solu don, and Blank 
Caiculate the percentage of mafenide acetate 
(C 7 H 10 N 2 O 25 * C 2 H 4 O 2 ) in the portion of Mafenide Ace¬ 
tate taken: 

Result = (Au/As) x (Cs/Cu) x 100 

Au = absorbance of the Sample solution 
- absorbance of the Standard solution 
Q - concentrafion of USP Mafenide Acetate RS in 
the Standard solution (jug/mL) 

Cu - concentration of Mafenide Acetate in the 
Sample solution (pg/mL) 

Acceptance criteria: 9S.0%-102.0% on the anhydrous 
basis 

IMPURITIES 

* RESIDUE on Icnition (281): NMT 0.2% 

« SELENIUM (291) 

Sample: 200 mg 

Acceptance criteria: NMT 30 ppm 

Delete the folio wing; 

** Heaw METALS, Method li (231): NMT 20 ppm# (oton- 

|an-201B) 

« Organjc Impurities 

Standard solution A: 500 pg/mL of USP Mafenide Ace¬ 
tate RS in methanol 

Standard solution D: 5G0pg/mL of USP Mafenide Re- 
lated Compound A RS in methanof 
[NOTĘ—USP Mafenide Related Compound A RS is 
4-formylbenzenesulfonamide.] 

Standard Solutions: Quantitatively dilute portions of 
Standard solution A with methanof to obtain Standard 
solution B and Standard solution C Similady, quantita- 
tivety dilute portions of Standard solution D with 'metha- 


nol to obtain Standard solution E and Standard solution 
F. The compositions are shown in Tobie 1. 


Table 1 


Standard 

Solutlon 

Dalution 

Concentration 

faq/mL1 

Percentage 
(%, for 
comparison 
with test 

specimen) 

A 

(undiluted) 

500 

1.0 

B 

5 in 10 

250 

0.5 

C 

1 in5 

100 

0.2 

D 

fundilutedl 

500 

1.0 

E 

5 in 10 

250 

0.5 

y 

1 in 5 

100 

0.2 


Sample solution: 50 mg/mL of Mafenide Acetate in 
methanol 

Identification solution: 500 pg/mL from the Sample so¬ 
lution En methanol 

Ninhydrin solution: 300 mg of ninhydrio in 1 00 mL of 
butyl alcohol. Add 3 mL of g la ciał acetrc acid. 
Chromatographic system 

(See Chromatograpny (621), Thin-Layer Chromato- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm [ayer of chromatographic silica 
gel mixture 

Application vofume: 5 pL 

Developing solvent system: Ethyl acetate, methanol, 
and isopropylamine (77:20:3) 

Spray reagent: Ninhydrin solution 
Analysis 

Samples: Standard Solutions, Sample solution , and Iden¬ 
tification solution 

Apply the Samples separately to the chromatographic 
fate. Position the piąte in a chromatographic cnam- 
er, and develop the chromatograms in the Developing 
solvent system until the solvent front has moved abouf 
three-fourths of the length of the piąte. Remove the 
piąte from the developing cham ber, mark the solvent 
front, and aflow the soJvent to evaporate in warm, cir- 
cuiating air. Examine the pfate under short-wave3ength 
UV light, and compare the intensities of any secondary 
spots observed in the chromatogram of the Sample so¬ 
lution at the Rf value corresponding to those of the 
princtpai spots En the chromatograms of Standard Solu¬ 
tions D, E f and F. Spray the piąte with Spray reagent, 
heat the piąte at 105° for 5 min, and examine the 
piąte. Compare the intensities of any secondary spots 
observed in the chromatogram of the Sample solution 
to those of the prinrfpal spots in the chromatograms 
of Standard Solutions A f R t and C. 

Acceptance criteria: No secondary spot, observed by 
both v3Sualtzations, from the chromatogram of the 5am- 
ple solution is larger or morę intense than the principal 
spots obtained from Standard solution B (0.5%) and 
Standard solution £ (0.5%). The sum of the intensities of 
all secondary spots obtained from the Sample solution 
corresponds to NMT 1.0%. 

SPECIF1C TESTS 

o Melting Rance or Temperaturę (741): Between 162° 
and 1 71% but the rangę between the beginning and end 
of melting does not exceed 4% 

* PH (791) 

Sample solution: 100 mg/mL 
Acceptance criteria: 6.4-6,8 

* Water Determjnation, Method I (921): NMT 1.0% 

ADD1TJONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 

containers. 
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* USP Referenci Standard* (11) 

USP Mafenide Acetate RS 
USP Mafenide Related Compound A RS 
A-Formylbenzenesulfonamide. 
C 7 H 7 NO 3 S 185.20 


Mafenide Acetate Cream 


DEFINlTłON 

Mafenide Acetate Cream is Mafenide Acetate m a water- 
miscible, oil-in-water cream base, containlng suitable pre- 
servatfves. It contains NLT 90.0% and NMT 110.0% of 
mafenide acetate (C 7 H T 0 N 2 O ? S • CihhO?), in terrrn of the 
labeled amount of mafenide (C 7 H 10 N 2 O 7 S). 

IDENTIFICATION 

* A. Ultraviolet Absorption <197U) 

Sample soJution: Proceed as directed in the Assoy, 
Acceptance criteria: Meets the requirements 

• B. Identification Tests—General, Acetate (191) 

Sample solution: Place about 1 g in a 60-mL separa¬ 
tory funnel, and add 20 mL of chloroform to dissoh/e *t. 
Add 20 ml of water, shake for 2 min, allow the layers 
to separate completefy, and discard the lower chloro¬ 
form layer. Repeat this washing with another 20-mL 
port i on of chloroform, and discard the chloroform 
washing, Centrifuge the aqueous layer Use a 1-mL ali- 
auot of the supernatant with 2 mL of water for the lan- 
thanum nitrate test and a 3-mL aliguot of the superna¬ 
tant for the ferric chloride test. 

Acceptance criteria: Meets the reguirements 

ASSAY 
■ Procedurę 

Standard sofution: 200 pg/mL of USP Mafenide Ace¬ 
tate RS in 0.01 N hydrochToric acid 
Sample solution: Nominaily 200 pg/mL of mafenide 
acetate prepared as follows. Transfer a portion of Cream 
contarning 100 mg of mafenide acetate to a 60-mL 
separator, and add 20 mL of chloroform to disso!ve it, 
Add 20 mL of water, shake for 2 min, ailow the layers 
to separate completely, and discard the lower chloro¬ 
form layer Repeat this washing with two separate 
20-mL portions of chloroform, and discard the chloro¬ 
form washings. Pass the aqueous phase through a dry 
filter into a 100-mL vo!umetric fiask. Rinse the separator 
and the filter with water, passing ali rinses through the 
filter, and add water to volume. Centrifuge 30 mL, then 
pipet 20 mL of the elear supernatant into a 100-mL vol- 
umetric ffask, Add 1 mL of 1 N hydrochloric acid, and 
add water to volume. 
fnstrumental conditions 
Modę: UV 

Anaiytical wavelength: 267 nm 
Celi: 1 cm 

Blank: 0,01 N hydrochloric acid 
Analysis 

Samples: Standard solution, Sample solution, and Blank 
Cafculate the percentage of the labeled amount of 
mafenide acetate (C^HmNjOjS ■ C 2 H 4 O 2 ) in the portion 
of Cream taken: 

Result ^ (AJ A s ) x (Os/G) x 1 00 

Au - absorbance of the Sample solution 
As = absorbance of the Standard sofution 
Q = concentration of USP Mafenide Acetate RS in 
the Standard solution (pg/mL) 

Cu = nominał concentration of mafenide acetate in 
the Sample solution (pg/mL) 


Acceptance criteria: 90.0%-110,0% 

ADDITIONAŁ R£QUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
containers, and avoid exposure to excessive heat, 

• USP Reference Standard* (11) 

USP Mafenide Acetate RS 


Mafenide Acetate for Topical Solution 

DEF1NITTON 

Mafenide Acetate for Topical Sofution contains NLT 98.0% 
and NMT 102,0% of mafenide acetate (C 7 H 10 N 2 O 2 S ■ 
C 2 H 4 O 2 ), cafculated on the anhydrous basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay, 

ASSAY 

* Procedurę 

Solution A: Dissolve 6.8 g of monobasic potassium 
hosphate and 1.0 g of sodium 1 -hexanesulfonate in 
00 mL of water Adjust with phosphoric acid to a pH 
of 2.5, and diiute to 1000 mL. 

Mobile phase: Acetonitrife and Solution A (1:9) 
Standard solution: 1 mg/mL of USP Mafenide Acetate 
RS in Mobile phase , Sonicate to dissolve if necessary. 
Sampfe solution: Nominaily 1 mg/mL of mafenide ace¬ 
tate prepared as follows. Constitute the Topical Solution 
as directed in the labelmg, Transfer a vofume of the 
constituted Topical Solution, equivafent to 25 mg of 
mafenide acetate, to a 25-mL volumetric fiask. Ustng 
sonication, dissolve in 12 mL of Mobile phase. Diiute 
with Mobile phase to volume. 

Chromatographk system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 267 nm 
Coiumn: 4,6-mm x 15-cm; 5-jim packing LI 
Flow ratę: 1 mL/min 
Infection volume: 20 jllL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
mafenide acetate (C 7 H 10 N 2 O 2 S ■ GH 4 O 2 ) in the portion 
of the constituted Topical Solution taken: 

Result = (ru/rs) x (Cs/Cu) x 100 

fu - peak response from the Sample solution 

r$ = peak response from the Standard solution 

O - concentration of USP Mafenide Acetate RS in 
the Standard solution (mg/mL) 

Cu = nominał concentration of mafenide acetate in 
the Sample solution (mg/mL) 

Acceptance criteria: 98.0%-T02,0% on the anhydrous 
basis 

OTNER COMPONENTS 
• CONTENT Of ACETIC ACiO 

Internat standard solution: 0.5% (v/v) of propionic 
acid in water 

Standard stock solution: Transfer 50 mL of water to a 
100-mL volumetric fiask, insert a stopper, and weigh. 
Add 0,5 ml of gfadal acetlc acid to the fiask, insert the 
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stopper, weigh, and ca lenia te, by difference, the 
amount of acetic add added. Dilute with water to 
yolume. 

Standard solution: 530 jWmL of acetic acid prepared 
as follows. Add 10.0 mL of Standard stack solution and 
10,0 mL of Iniemal standard solution to a 100-mL volu- 
metric fiask containing 200 mg of oxałic add. Dilute 
with water to vo!ume> 

Sample solution: Nominally 2 mg/rriL of mafenide ace- 
tatę prepared as foiiows. Consdtute the Topical Solution 
as directed in the labeling. Transfer a yolume of the 
constituted Topical Solution, equivalent to 200 mg of 
mafenide acetate, to a 100-mL volumetric fiask contain- 
ing 200 mg of oxafic acid. Pipet 1 0.0 mL of Interna! 
standard solution into the fiask, and di lute with water to 
volume, 

Chromatographic system 

(See Chromatograpny {621), System Suitability.) 

Modę: GC 

Detector: Flame ionization 

Column: 0.25-mm x 60-m fused-silica capillary coJ- 
umn coated with a 0,5-pm layer of acid-deactivated 
phase G35 
Temperatures 
Injection: 250° 

Detector: 250° 

Column: See Table 1. 


Table 1 


Initial 

Temperaturę 

n 

Temperaturę 

Ramp 

r/min) 

Finał 

Temperaturę 

n 

Hofid Time 
at Fina) 
Temperaturę 
(mini 

150 

0 

150 

11 

150 

25 

240 

10 

240 

25 

1 50 

1 


Carrier gas: Helium 
Flow ratę: 40 cm/s 
Injection volume: 1 pL 
System suitability 
Sample: Stan dard solu don 
Suitability requirements 

Resolution: NLT 3.0 between acetic add and propi- 
onic acid 

Relative standard deviation: NMT 6.0% for peak re- 
sponse ra d os 
Analysis 

Samples: Standard solution and Sample soludon 
Calculate the percentage of acetic acid in the portion of 
the constituted Topical Solution taken: 

Result = (Ru/Rs) x (G/G) x 100 

Ru - peak response ratio of acetic acid to propionic 
add from the Sample solution 
~ peak response rado of acetic add to propionic 
acid from the Standard solution 
G - concentration of acetic acid En the Standard 
solution (mg/mL) 

Co - nominał concentration of mafenide acetale in 
the Sample solution (mg/mL) 

Acceptance criteria: 22.0%-2ó.8% 

IMPURITIES 
O ORGANIC IMPURITIES 

Solution A: Dissoive 6.8 g of monobasic potassjum 
phosphate and I.Og of sodium 1 -hexanesulfonate in 
800 mL of water. Adjust with phosphoric add to a pH 
of 2.5, and dilute to 1000 mL. 

Mobile phase: Acetonitrile and Soludon A (1:9) 

Standard stock solution: 25 jug/mL of USP Mafenide 
Reiated Compound A RS in Mobile phase 


[Notę—USP Mafenide Reiated Compound A RS is 
44ormylbenzenesuJfonamide.] 

System suitability solution: 1.0 mg/mL of USP 
Mafenide Acetate RS and 10 pg/mL of USP Mafenide 
Reiated Compound A RS from Standard stock solution in 
Mobile phase « tnitially dissolve the USP Mafenide Acetate 
RS using 20% of the finał vofume by sonreation in 2 mL 
of Mobile phase , add the appropriate volume of USP 
Mafenide Reiated Compound A RS, and dilute to finaJ 
volume. 

Standard solution A: 5 jtg/mL of USP Mafenide Reiated 
Compound A RS from Standard stock soludon in Mobile 
phase 

Standard solution B: 1 pg/mL of USP Mafenide Reiated 
Compound A RS from Standard solution A in Mobile 
phase 

Sample solution: Proceed as directed in the Assoy. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 267 nm 

Column: 4.ó-mm x 15-cm; 5-pm packing LI 

Flow ratę: 1 mL/min 

Injection volume: 20 pL 

Run time: 3 times the retention time of mafenide 
System suitability 

Samples: System suitability soludon, Standard solution 
A t and Standard soludon B 

Suitability reguirements 

Resolution: NLT 3,0 between mafenide acetate and 
mafenide reiated compound A, System suitability 
solution 

Tailing factor: NMT 2.0, System suitability solution 
Relative standard deviation: NMT 2,0%, Standard 
soludon A 
Anafysis 

Samples: Mobile phase f Standard soludon A , and Sam¬ 
ple solution 

Chromatograph the Standard solution and adjust the in- 
tegration parameters so that the response is 5%-l 5% 
of fuil-scaJe deflection. Drsregard the peaks corre- 
sponding to those obtained from the Mobile phase. 
Calculate the percentage of each impurity in tne por¬ 
tion of the constituted Topical Soiution taken: 

Result - (r u /r 5 ) x (G/G) x 1 00 

fu - peak response for each impurity from the 
Sample soludon 

r$ = peak response of mafenide reiated compound 
A from Standard solution A 
Cs - concentration of USP Mafenide Reiated 
Compound A RS in Standard soludon A 
(lig/ml) 

C v = nominał concentration of mafenide acetate in 
the Sample solution (pg/mL) 

Acceptance criteria 
lndividuai impurity: NMT 0.5% 

Total impurrties: NMT 1.0% 

SPECJI FIC TEST5 
- pH {791) 

Sample solution: Nominally 100 mg/mL 
Acceptance criteria: 6.4-6,8 
* Water Determination, Method I (921): NMT 1.0% 

ADDITIONAL REQUIREMENTS 

o Pacecaong and Storage; Preserve in tlght, light-resistant 
containers, at controlled room temperaturę. For prepared 
Solutions, use within 48 h of preparation. 

» USP reference standards {11} 

USP Mafenide Acetate RS 
USP Mafenide Reiated Compound A RS 
4- Formy Ibenzenesu If onamide. 

C 7 H 7 N0 3 S 185,20 
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Magaidrate___ 

Alu min urn magnesium hvdroxide sulfate (AI 5 MgiQ(OH)n 
(S04>2 - *H 2 0), 

Aluminum magnesium hydro*ide sulfate, hydrate 
[74978-16-8], 

Anhydrous 109738 

» Magaidrate is a Chemical combmation of alumi¬ 
nium and magnesium hydroxides and sulfate, 
corresponding approximate!y to the formula: 

Al5Mgio(OH) 3 i(S0 4 )2^H 2 0, 

It contams the equivaient of not less than 
90,0 percent and not morę than 105.0 percent of 
AI 5 Mgio(OH) 3 i(SCh) 2 , calculated on the dried 
basis, 

Packagmg and storage—Preserve in well-closed contain- 
ers, 

USP Ifóefeirence standards ( 1 1)— 

USP Magaidrate RS 
Identification— 

A: DEssoke aboul 600 mg in 20 rriL of 3 N hydrochloric 
acid, add 3 drops of methyl red TS and about 30 ml of 
water, and beat to boiling, Add 6 N ammonium hydroxide 
until the color just changes to yellow, continue boiling for 
2 mlnutes, and fil ter: the filtra te responds to the tests for 
Magnesium (191), 

B: Wash the precipitate obtained in Identification test A 
with 50 mL of hot ammonium chloride solution (1 in 50), 
then dissolve the precipitate in 15 mL of 3 N hydrochloric 
add: the solution responds to the tests for Aluminum (191). 

C: Its X-ray diffraction pattern (see K-ray Diffraction (941)) 
in the d-spacings region Delów 0.257 nm (2.57 angstrom 
units) conforms to tnat of USP Magaidrate R5, 

MkrobaaS enumerafcion tests (61) and Tests for 5 [ped- 
fied macroorgainisms <62>—IL meets the requirements of 
the test for absence of Escherichia coli. 

Loss on drylng (731}“Dry it at 200 D for 4 hours: it loses 
between 10.0% and 20.0% of its weight. 

Solu łbie chlloride—Boil 1 g of it, accuratefy weighed, with 
50.0 mL of water for 5 minutes, cool, add water to restore 
the onginal voiume, mix, and fiiter. To 25,0 mL of the fil¬ 
trate add 0.1 mL of potassium chromate TS, and titrate with 
0.10 N sifver nitrate until a persistent pink color is obtained: 
not morę than 5.0 mL of 0.10 N silver nitrate is reouired 
(3.5%). 

Solu bile sulfate (221)—A 2,5-mL portion of the filtrate ob¬ 
tained in the test for Solubie chioride shows no morę sulfate 
than corresponds to 1,0 mL of 0.020 N sulfuric acid (1.9%), 
Soditim—Transfer 2 g of it, accurateiy weighed, to a 
100-mL volumetric fiask, place m an ice bath, add 5 mL of 
nitric acid, and swirl to dissolve. Al Iow to warm to room 
temperaturę, di lute with water to volume, and mix. Fi! ter, if 
necessary, to obtain a elear solution. Dilute 10.0 mL of the 
filtrate with water to 100.0 mL: the emission intensity of this 
solution, determined with a suitable flame photometer at 
589 nm and corrected for background transmission at 580 
nm, is not greater than that produced by a standard con- 
taining 2.2 pg of Na per mL, similarly measured (0.11%). 
Arsenie, Method i (211): 8 ppm. 


Deiete the following: 

®Heavy metals (231)—Dissolve 330 mg in 10 ml of 3 N 
hydrochloric acid, filter if necessary to obtain a elear solu¬ 


tion, and dilute with water to 25 mL: the limit is 0,006%. 

* (Official l -]an 2018) 

Magnesium bydroxade content—Dissolve about 100 mg, 
accurateiy weighed, in 3 mL of dilute hydrochloric add (1 In 
10), and dilute with water to about 200 mL. Add, with stir- 
ring, 1 g of ammonium chloride, 20 mL of triethanolamine, 
10 mL of ammoma-ammonium chloride buffer TS, and 
0.1 mL of eriochrome biack TS, and titrate with 0.05 M ede- 
tate disodium VS to a blue color. Perform a blank determi- 
nation, and make any necessary correction. Each mL of 0.05 
M edetate disodium Is equivalent to 2.916 mg of Mg(OH) 2 : 
between 49.2% and 66.6% of Mg(OH) 2 is found, calculated 
on the dried basis. 

Aluminum hydroxide content— 

Edetate disodium titrant —Prepare and stan dard i ze as di- 
rected in the Assay under Ammonium Afum. 

Procedurę— Dissolve about 100 mg of Magaidrate, accu- 
rately weighed, in 3 mL of dilute hydrochloric acid (1 in 1 0), 
and dilute with water to about 30 mL. Add, with stirring, 
25.0 mL of Edetate disodium titrant , mix, and allow to stand 
for 5 minutes. Then add 20 ml of acetic acid-ammonium 
acetate buffer TS, 60 mL of alcohol, and 2 ml of dithizone 
TS, and titrate with 0,05 M zinc sulfate to a bright rose-pink 
color. Perform a blank determlnation, and make any neces¬ 
sary correction. Each mL of 0.05 M Edetate disodium titrant 
is equivatent to 3.900 mg of A](OH) 3 ; between 32.1% and 
45.9% of AI(OH )3 is found, calculated on the dried basis. 
Sulfate content— 

Chromatographic column —Transfer 15 mL of strongly 
addlc 50- to 100-mesh styrene-d iviny3 benzen e cation-ex- 
change resln to a 1-cm inside diameter glass cofumn. Wash 
the resin with 30 mL of water. 

Indicator solution —Prepare a solution in water containing 
2 mg of sodium alizarinsulfonate per mL. 

Magnesium acetate solution— Dissoh/e 26.8 g of magne¬ 
sium acetate in 500 mL of water. 

0.05 M Barium chioride —Dissolve 1 2.2 g of barium chio¬ 
ride in about 900 mL of water, adjust with 1 N hydrochloric 
add to a pH of 3.0, dilute with water to 1000 mL, and mix. 
Standardize this solution as follows: Transfer 10,0 mL of 0.1 
N sulfuric acid V$ to a 125-mL conical fiask. Adjust by add- 
ing Magnesium acetate solution to a pH of 3.0. Add 25 mL 
of methanol and 3 or 4 drops of Indicator soiution. Add from 
a buret an accurateiy measured volume of 8 to 9 ml of 0.05 
M barium chloride. Add an additional 4 drops of Indicator 
solution, and titrate slowly until the yellow coior disappears 
and a pink tinge is visible. Calculate the molarity of the 
barium chloride titrant taken by the formula: 

5(N / V) 

In which N is the norma lity of the sulfuric acid; and V is the 
volume, in mL, of titrant consumed. 

Test preparation —Transfer about 875 mg of Magaidrate, 
accurateiy weighed, to a 25-mL vo!umetric fiask, Dissoke in 
10 mL of water and 5 mL of glacial acetic acid, dilute with 
water to volume, and mix. Transfer 5.0 ml of this solution 
to the chromatographic column and wash the column with 
15 mL of water, coflecting the eluate in a 125-mL conical 
fiask (Test preparation ), 

Procedurę—Add to the Test preparation 5 mL of Magne¬ 
sium acetate solution, 32 mL of methanol, and 3 or 4 drops 
of indicator soiution . Add from a buret an accurateiy meas¬ 
ured volume of 5.0 to 5.5 mL of 0.05 M barium chloride. 

Add an additional 3 drops of Indicator soiution, and titrate 
slowly until the yellow color disappears and a pink tinge is 
visible. Each mL of 0,05 M barium chloride is equiva!ent to 
4.803 mg of sulfate (S0 4 ): between 16.0% and 21,0% of 
SCLj is found, calculated on the dried basis. 

Assay^—Transfer about 3 g of Magaidrate, accurateiy 
weighed, to a 250-mL beaker, add 100.0 mL of 1 N hydro¬ 
chloric acid V5, and stir until the solution becomes elear. 
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Titrate the excess add with 1 N sodium hydroxide VS to a 
pH of 3.0, determined potentiometncalfy. Pertorm a blank 
determination (see Residua! Titrations under Titrimetry (541)) 
Each ml of 1 N hydrochloric acid is equivalent to 35.40 mg 

of AI a Mg,o(OH)i,(S 04 )a. 


Maga id ratę Orał Suspension 

» Magaldrate Orał Suspension contains not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of magaldrate 
[Al 5 ,Mg 10 (OH) 31 (SO 4 ) 2 ]. 

Packaging and storage—Preserve in tight containers. 

USP Reference standard* (11)— 

USP Magaldrate RS 
Identification— 

A: Dissolve an amount of Orał Suspension, eqiiivalent to 
about 800 mg of magaldrate, in 20 ml of 3 W hydrochloric 
add, dilute with water to about 50 ml, add 3 drops of 
methyl red TS, and proceed as directed in Identification test 
A under Magaldrate , beginnlng with "and heat to boi ling/' 

B: It responds to Identification test B under Magaldrate . 

C: Transfer an amount of Orał Suspension, equiva1ent to 
about 1 g of magaldrate, to a 100-mL centrifuge tubę. Add 
about 60 ml of water, cap, and shake for 3 minutes. Centri¬ 
fuge the suspension, and discard the supernatant Repeat 
the washing of the residue with three 60-mL portions of 
water. Transfer the residue to a 250-mL beaker, and heat on 
a steam bath to dryness: the X-ray diffraction pattern (see 
K-ray Diffraction (941)), in the d-spacings region below 2.57 
angstrom units, of the residue so obtained conforms to that 
of USP Magaldrate RS. 

Mkrobial emimeration tests (61) and Tests for sped- 
fied microorgamsms (62) — Its totai aerobic microbiat 
count does not exeeed 100 tfu per mL, and It meets the 
reguirements of the test for absence of Eschertchia coli. 
Atfd-neutraliziiig capadty <301}“The acid consumed by 
the minimum single dose recommended in the łabeling is 
not less than 5 mEq, and not iess than the number of mEq 
calculated by the formula: 

0.8(0.0282M) 

in which 0.0282 is the theoretical acid-neutratizing capadty, 
in mEq per mg, of magaldrate, and M is the quantity, in 
mg, of the labeled amount of magaldrate. 

Magnesimm hydroxide comtent— 

Test preparation —Transfer an accurately measured quan- 
trty of Orał Suspension, equivałent to about 1 g of magaf- 
drate, to a 100-mL volumetric fiask, add 30 ml of dilute 
hydrochloric acid (1 in 10), shake to dissolve, dilute with 
water to volume, and mix. 

Procedurę —Transfer 10.0 mL of Test preparation to a 
400-mL beaker, and proceed as directed in the test for Mag- 
nesium bydroxide eon tent under Magaldrate , beginnlng with 
"and dilute with water to about 200 mL." Notless than 
492 mg and not morę than 666 mg of magnesrum hydrox- 
Ide [Mg(OH) 2 ] per g of the labeled amount of magaldrate is 
found. 

Aluminum hydroxid@ eon tent— 

Edetate disodium titrnnt —Prepare and standardize as dr- 
rected In the Assay under Ammonium Ałum . 

Test preparation —Prepare as directed In the test for Mag- 
nesium hydroxide content . 

Procedurę —Transfer lO.OmL of Test preparation and 
20 mL of water to a 250-mL beaker, and proceed as di- 


rected for Procedurę in the test for Aluminum hydroxide con¬ 
tent under Magaldrate , beginnlng with "Add, with stirring, 
25.0 mL of Edetate disodium titronL" Not Jess than 321 mg 
and not morę than 459 mg of aluminum hydroxide 
[Al(OH) 3 ] per g of the labeled amount of magaldrate is 
found. 


Change to read: 

Ot ber reąiikements—Evaporate a volume of Orał Suspen¬ 
sion, equivalent to about 5 g of magaldrate, on a steam 
bath to dryness: the residue so obtained meets the reguire¬ 
ments of the tests for Arsenie* * (ofr.cioi under Magai- 

drate . 

Assay—Transfer an accurately measured guantity of Orał 
Suspension, equivalent to about 3 g of magaldrate, to a 
beaker. Add 100.0 mL of 1 N hydrochloric acid VS, and mix, 
using a magnetic stirrer to achieve dlssolution. Titrate the 
excess add with 1 N sodium hydroxide VS to a pH of 3.0, 
determined potentlometricalJy. Perform a blank determina¬ 
tion (see Residual Titrations under Titrimetry (541)). Each ml 
of 1 N hydrochloric acid is equivalent to 35.40 mg of 
AI 5 Mgio(OHMS0 4 }2, 


IMagaldrate Tablets 

» Magaldrate Tablets contain not less than 
90.0 percent and not morę than 11 0.0 percent of 
the labeled amount of magaldrate 
[AlsMg 10 (QH)3i(SO4)2]. 

Packaging and sforage—Preserve in weJI-closed contain¬ 
ers. 

Łabeling—La bel the Tablets to indicate whether they are to 
be swallowed or to be chewed. 

USP Reference standard* (11)— 

USP Magaldrate RS 

Identifikation—Transfer a guantity of powdered Tablets, 
equivalent to about 2 g of magaldrate, to a 100-mL centri¬ 
fuge tubę. Add about 60 mL of water, cap, and shake for 
3 minutes. Centrifuge the suspension, and discard the super¬ 
natant Repeat the washing with three morę 60-mL portions 
of water. Transfer the residue to a 250-mL beaker, and heat 
on a steam bath to dryness: the residue so obtained meets 
the requirements of the Identification tests under Magaldrate. 
Microbial enymeration tests (61) and Tests for speci- 
fled mkroorganisms (62)—Tablets meet the reguirements 
of the test for absence of Eschertchia coli. 

Disintegration (701): 2 minutes, for Tablets labeled to 

be swallowed. 

Umformify of dosage units (905): meet the reguire- 
ments for Weight Variation, 

Acid-neutralizing capadty—Proceed as directed under 
Acid-Neutralizing Capadty (301). The add consumed by the 
minimum single dose recommended in the łabeling is not 
Jess than 5 mEq, and not less than the number of mEq 
calculated by the formula: 

0.8(0.028 2M) 

in which 0.0282 is the theoretical acid-neutralizing capadty, 
in mEg per mg, of magaldrate; and M is the quantity, in 
mg, of the labeled amount of magaldrate. 

Magnesium hydroxide content— 

Test preparation —Weigh and fineiy powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equrva!ent to about 1 g of magaldrate, to a 
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1 OG-mL volumetric fiask, add 30 ml of dilute hydrochioric 
add (1 in 10), shake for 15 minutes, dilute with water to 
volume, and mix. 

Procedurę —Transfer 10.0 mL of Test preparation to a 
400-mL beaker, and proceed as directed in the test for Mag¬ 
nesium hydroxide eon tent under Magaldrate , beginning with 
"and dilute with water to about 200 mL/' Not less than 
492 mg and not morę than 666 mg of magnesium hydrox- 
ide [Mg(OH) 2 ] per g of the Iabeled amount of magaldrate is 
found. 

AHummum hydroxide content-— 

Edetate disodium titrant —Prepare and standardize as di- 
rected in the Assay under Ammonium Alum. 

Test preparation —Prepare as directed in the test for Mag¬ 
nesium hyaroxide eon tent. 

Procedurę—Transfer 10.0 mL of Test preparation and 
20 mL of water to a 250-mL beaker, and proceed as di¬ 
rected for Procedurę in the test for Afuminum hydraxlde con- 
tent under Magaldrate, beginning with "Add, with stirring, 
25.0 mL of Edetate disodium titrant /' Not less than 321 mg 
and not morę than 459 mg of aluminium hydroxide 
[AI(OH)J per g of the Iabeled amount of magaldrate is 
found* 

Assay—Weigh and finely powder not fewer than 20 Tablets. 
Transfer an accurateiy weighed portion of the powder, 
equivalent to about 6 g of magaldrate, to a 200-mL volu- 
metric fiask. Add 100.0 mL of 2 N hydrochloric add V5, and 
swirl by mechanical means for 30 minutes. Dilute with water 
to volume, mix, and filter. Transfer 100.0 mL of the filtrate 
to a beaker. Titrate the exce$s acid with 1 N sodium hydrox- 
ide VS to a pH of 3.0, determined potentiometricaliy. Per- 
form a blank determination (see Residuai Titradons under Th 
trimetry (541)). Each mL of 2 N hydrochioric acid is 
equivalent to 70,80 mg of AUMgiotOHJaifSOOa. 


Magaldrate and Simethicone Orał 
Suspension 

» Magaidrate and Simethicone Orał Suspension 
contains not less than 90.0 percent and not morę 
than 110*0 percent of the Iabeled amount of 
magaldrate [AhMgiofOH^itSO^], and an 
amount of polydimethylsiloxane [-(CH 3 ) 2 SiO-] n 
that is not less than 85*0 percent and not morę 
than 115.0 percent of the Iabeled amount of 
simethicone* 

Padtagmg and storage—Presen/e in tight containers, and 
keep from freezing. 

USP Reference standards (11)— 

USP Magaldrate RS 

USP Po!ydimethylsiloxane RS 

Identification— 

A: Dissolve an amount of Orał Suspension, equivalent to 
about 800 mg of magaldrate, in 20 mL of 3 N hydrochioric 
acid, dilute with water to about 50 mL, add 3 drops of 
methyl red TS, and proceed as directed in Identification test 
A under Magaldrate , beginning with "and heat to boiling." 

B: Wash the predpitate obtalned in Identification test A 
with hot ammonium chforEde solution (1 in 50), and dis- 
soive the predpitate in hydrochloric acid. Divide this solu¬ 
tion into two portions; the dropwise addition of 6 N ammo¬ 
nium hydroxide to one portion yields a gelatinous white 
predpitate, which does not dissolve in an excess of 6 N am¬ 
monium hydroxide. The dropwise addition of 1 N sodium 
hydroxide to the other portion yields a gelatinous white pre¬ 


dpitate, which dissolves in an excess of 1 N sodium hydrox- 
ide, ieaving some turbidity. 

C: Transfer an amount of Orał Suspension, equivalent to 
about 1 g of magaldrate, to a 100-mL centrifuge tubę. Add 
about 60 mL of water, insert the cap, and shake for 3 min¬ 
utes* Centrifuge the suspension, and discard the superna- 
tant Repeat tne washing of the residue with three 60-mL 
portions of water. Transfer the residue to a 250-mL beaker, 
and heat on a steam bath to dryness: the X-ray dlffraction 
attern (see X-ray Diffraction (941)), in the d-spacings region 
elew 2.57 angstrom units, of the residue so obtained con- 
forms to that of USP Magaldrate RS. 

D: The IR absorption spectrum, in the 7- to 15-pm re¬ 
gion, determined in a 0.1-mm celi, of the Assay preparation 
repared as directed in the Assay for polydimethytsiioxane ex- 
ibits maxima oniy at the same wavelengths as that of the 
Standard preparation p repa red as directed in the Assoy for 
po lydimethylsiloxan e . 

MitrobiaJ enumeratioin tests (61) and Tests for speci- 
fSed mkroorganisms (62^—1 ts total aerobic microbial 
count does not exceed 100 cfu per mL, and it meets the 
reguirements of the test for absence of Escherichia coli, 
Acid-neutrafizine capadt;y (301)—The add consumed by 
the minimum single dose recommended in the labefing is 
not less than 5 mEq, and not less than the number of mEq 
calculated by the formula: 

0.8(0*0282A4) 

in which 0.0282 is the theoretica! add-neutralizing capacity, 
in mEq per mg, of magaldrate; and M is the quantity, in 
mg, of the Iabeled amount of magaldrate. 

Magnesium hydroxide content— 

Test preparation —Transfer an accurateiy measured quan- 
tity of Orał Suspension, equivalent to about 1 g of magal¬ 
drate, to a 100-mL volumetric fiask, add 30 mL of dilute 
hydrochloric add (1 in 10), shake to dissolve, dilute with 
water to volume, and mix* 

Procedurę —Transfer 10.0 mL of Test preparation to a 
400-mL beaker, and proceed as directed in the test for Mag- 
nesium hydroxide content under Magaldrate, beginning with 
"and dilute with water to about 200 mL." Not less than 
492 mg and not morę than 666 mg of magnesium hydrox- 
ide [Mg(OH) 2 ] per g of the Iabeled amount of magaldrate is 
found. 

AHummum hydroxide content— 

Edetate disodium titrant— Prepare and standardize as di¬ 
rected in the Assay under Ammonium Aium. 

Test preparation—Prepare as directed in the test for Mag¬ 
nesium hydroxide content. 

Procedurę— Transfer 10.0 mL of Test preparation and 
20 mL of water to a 250-mL beaker, and proceed as di¬ 
rected for Procedurę tn the test for Aluminum hydroxide con¬ 
tent under Magaldrate , beginning with "Add, with stirring, 
25*0 mL of Edetate disodium titrant /' Not less than 321 mg 
and not morę than 459 mg of afuminum hydroxide 
[AI(OH) 3 ] per g of the Iabeled amount of magaldrate is 
found. 


Change to read: 

Other reguirements—Eva po ratę a volume of Orał Suspen¬ 
sion, equiva)ent Lo about 5 g of magaldrate, on a steam 
bath to dryness: the residue so obtained meets the reguire¬ 
ments of the tests for Arsenie 9 • (orficki under Magal¬ 

drate. 

Assay for maoaldrate—Transfer an accurateiy measured 
guantity of OraT Suspension, equiva!ent to about 3 g of 
magaldrate, to a beaker. Add 100.0 mL of 1 N hydrochioric 
acid VS, and mix, using a magnetic stirrer to achieve disso- 
lutjon. Titrate the excess acid with 1 N sodium hydroxide VS 
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to a pH of 3.0, determined potentlometrically. Perform c 
blank determination (see Residuai Titrations under Titrimetry 
(541)). Eath ml of 1 N hydrochlonc add is equivalent to 
35.40 mg of magaldrate [AI 5 MgTo(OH)3i(504)2j. 

Assay for polydimethy!siloxane —Transfer an accurately 
measured quantlty of Oraj Suspension, equivalent to about 
250 mg of simethicone, to a 200-mL centrifuge bottle. Add 
an egual volume of hydrochlonc acid, swirl to dissolve the 
Orał Suspensbn, add 25.0 mL of hexanes, and immediatdy 
close the bottle securely with a cap having an inert linem 
Shake the bottle for 30 minutes, and centrifuge the mixtjre 
untif a elear supernatant iayer is obtained {Assay prepara¬ 
tion). Prepare a Standard preparation of USP Polydimethyl- 
siloxane RS in hexanes having a known concentration of 
about 10 mg per mL. ConcomEtantly determine the ab¬ 
sorbances of the Assay preparation and the Standard prepa¬ 
ration in 0,1-mm cells al the wavdength of maximum ab- 
sorbance at about 7.9 pm and at the wavelengths of 
minimum absorbance at about 7.5 jim and 8.3 pm, with a 
suitable IR speetrophotometer, using hexanes as the blank. 
Draw a linear baseline between the two minima, and deter¬ 
mine the absorbances for the Standard preparation and the 
Assay preparation with respect to the baseline, making any 
necessary correction for the blank. Calculate the quantity, In 
mg, of KCH 3 )zSiO-j„ in the portion of Orał Suspenslon 
taken by the formula: 

25C(Auf As) 

in which C is the concentration, in mg per ml, of USP 
Pofydimethy[siloxane RS in the Standard preparation; and A u 
and As are the absorbances of the Assay preparation and the 
Standard preparation, re$pectively. 


Magaldrate and Slmethicone Chewable 
Tablets____ 

Former Titte: Magaldrate and Slmethicone Tablets 

» Magaldrate and Simethicone Chewable Tablets 
contain not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
magaldrate [Al 5 Mgio(OH) 3 ] (S 04 ) 2 ], and an 
amount of polydimethyisiloxane [-(CH^SiO-],, 
that is not less than 85.0 percent and not morę 
than 115.0 percent of the labeled amount of 
simethicone. 

Packaging and storage— Preserve In well-dosed contain- 
ers. 

LabelSng— Label the Chewable Tablets to indicate that they 
are to be chewed before being swallowed. 

USP Reference standard* (11)— 

USP Magaldrate RS 

USP Polydlmethylsiloxane RS 

Identification— 

A: Transfer a quantlty of powdered Chewable Tablets, 
equivalent to about 2 g of magaldrate, to a 100-mL centrl- 
fugę tubę. Add about 60 mL of water, cap, and shake for 
3 minutes. Centrifuge the suspension, and discard the super¬ 
natant. Repeat the washing with three morę 60-mL portions 
of water. transfer the residue to a 250-mL beaker, and heat 
on a steam bath to dryness: the residue so obtained meets 
the reguirements of the Identification tests under Magaldrate. 

B: The IR absorption spectrum, in the 7~ to 11 -pm re¬ 
gion, determined In a 0.5-mm celi, of the Assay preparation 
p repa red as directed in the Assay for polydimethyisiloKane, 
exhtblts maxlma only at the same waveiengths as that of 
the Standard preparation containing about 2 mg of USP 


Polydimethy]slloxane RS per mL prepared as directed In the 
Assay for polydimethyfsitoxane. 

EViicrobial enumeration tests (61) and Tests for sped- 
fied microorganJsms (62)—Chewable Tablets meet the 
requrrements of the test for absence of Escheńchia coli. 
Uniformity of dosage uoits (905): meet the reguire¬ 
ments for Weight Variation with respect to magaldrate. 
Add-neutralizDing capadty — Proceed as directed under 
Acid-neutralizina Capaaty (301). The acid consumed by the 
minimum single dose recommended in the labeling is not 
less than 5 mEq, and not less than the number of mEq 
calculated by the formula: 

0.8(0.0282 M) 

in which 0.0282 is the theoreticaJ add-neutralizing capadty, 
in mEq per mg, of magaldrate, and M is the guantity, in 
mg, of the labeled amount of magaldrate. 

(Viagne$mm hydroxide emitent— 

Test preparation —Weigh and finely powder not fewer 
than 20 Cnewable Tablets. Transfer an accurately weighed 
portion of the powder, equivalent to about 1 g of magal¬ 
drate, to a 100-mL volumetric fiask, add 30 mL of dilute 
hydrochlonc acid (1 in 10), shake for 15 minutes, dilute 
with water to volume, and mix. 

Procedura —Transfer lO.OmLofthe Test preparation to a 
400-ml beaker, and proceed as directed in the test for Mag- 
nesium hydroxide content under Magaldrate , beginning wfth 
"and dilute with water to about 200 mL." Not less than 
492 mg and not morę than 666 mg of magnesium hydrox- 
ide [Mg(OH) z ] per g of the labeled amount of magaldrate is 
found. 

Aluminium hydroxide content— 

Edetate disodium titrant—'Prepare and standardize as di¬ 
rected in the Assay under Ammonium Alum. 

Test preparation —Prepare as directed in the test for Mag¬ 
nesium hyaroxide content. 

Procedurę —Transfer 10.0 mL of Tesf preparation and 
20 mL of water to a 250-mL beaker, and proceed as di¬ 
rected for Procedurę in the test for Alu mi nam hydroxide con¬ 
tent under Magaldrate, beginning with "Add, with stirring, 
25.0 mL of Edetate disodium." Not less than 321 mg and not 
morę than 459 mg of aluminum hydroxide [AI(OH)4 per g 
of the labeled amount of magaldrate is found. 

Assay for magaldrate —Weigh and finely powder not 
fewer than 20 Chewable Tablets. Transfer an accurately 
weighed portion of the powder, equivalent to about 6 g of 
magaldrate, to a 200-mL voiumetric fiask. Add 100.0 ml of 
2 N hydrochlonc acid V5, and swirl by mechanical means 
for 30 minutes. Dilute with water to voiume, mix, and filter. 
Transfer 1 00.0 mL of the filtrate to a beaker. Titrate the ex- 
cess acid with 1 N sodium hydroxide VS to a pH of 3.0, 
determined patentiometncally. Perform a blank determina- 
tion (see Residuai Titrations under Titrimetry (541)). Eaeh mL 
of 2 N hydrochloric add is equivafent to 70.80 mg of 
AI 5 Mg l0 (OH)3,(5O. f )2. 

Assay for potydimethylstfoKane —Weigh and finely pow¬ 
der not fewer than 20 Chewable Tablets. Transfer an accu¬ 
rately weighed portion of the powder, equiva!ent to about 
20 mg of simethicone, to a 60-mL separator. Add 10.0 ml 
of hexanes and 25 ml of 6 N hydrocnloric acid, cap the 
separator, and shake by mechanical means for not less than 
2 hours. Al Iow to stand for about 1 0 minutes, and drain off 
as much of the lower, aqueous Iayer as possible without 
removing any of the unseparated Enterphase. Add 25 mL of 
4 N sodium nydroxide to the separator, cap it, and shake by 
mechanical means for 1 hour. Transfer Lhe mixture from the 
separator to a 50-mL centrifuge tubę, cap, and centrifuge to 
obtain elear layers, Transfer not less than 5 mL of the elear 
upper hexanes Iayer to a test tubę containing about 0.5 g of 
anhydrous sodium sulfate. Cap the tubę, shake vigorously, 
and aflow to stand to obtain a dear supernatant (Assay 
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preparotion), Frepare three Standard preparations in hexanes 
naving known concentrations of about 1.6, 2,0, and 2.4 mg 
of USP Polydimethyl 5 iloxane RS per mL, respedwely. Goń¬ 
com itantly determine the absorbantes of the Assay prepara- 
tion and the Standard preparations in a 0,5-mm cefl atfhe 
wavelength of maximum absorbance at about 1260 crrr 1 
with an IR spectrophotometer, using hexanes as the blank. 
[NOTĘ —Between each measurement, rinse the cel! with hep- 
tane, empty, and dry Et.] Plot the ahsorbances for the Stan¬ 
dard preparations versus concentration, in mg per mL, of 
USP Polydimethyfsiloxane RS, and draw the sfraight [ine best 
fitting the three plotted points. From the graph so obtarned, 
determine the concentration, C, in mg per mL, of 
polydimethylsiloxane in the 4ssay preparation. Calculate the 
guantity, in ma of [-(CH0^SiO-J n in the portion of Chew- 
able Tablets taken by multiplying C by 10. 


Milk of lyiacsroesla _ 

Mg(OH) 2 58.32 
Magnesium hydroxide, 

Magnesium hydroxide [1309-42-8]. 

» Milk of Magnesia is a suspension of Magnesium 
Hydroxtde. Milk of Magnesia, Double-Strength 
Mi!k of Magnesia, and Triple-Strength Milk of 
Magnesia contain not less than 90.0 percent and 
not morę than 115.0 percent of the labeled 
amount of Mg(OH) 2 , the labeled amount being 
80, 160, and 240 mg of Mg(OH )2 per mL, re- 
spectively. It may contain not morę than 
0.05 percent of a volati!e oi! or a blend of voiatile 
oils, suitabie for f!avoring purposes. 

Padkagmcf and storage—Tresen/e in tight containers, 
preferaoly at a temperaturę not exceeding 35°, Avoid freez- 
mg. 

Labeling —Double- or Triple-Strength Milk of Magnesia is 
so labeled, or may be labeled as 2x or 3x Concentrated 
Milk of Magnesia, respectively. 

Identification —A solution of the equivalent of 1 g of regu- 
lar-strength Milk of Magnesia in 2 ml of 3 N hydrochloric 
add meets the reguirements of the tests for Magnesium 
(1 91). 

(Vficrobiai enumeraticm tests (61) and Tests for speci- 
fied microorgamsms (ó2)—Its total aerobic microbial 
count do es not exceed 100 cfu per mL, and it meets the 
reguirements of the test for absence of Escherkhia coli . 
Add-neutralizing capacity (301)—Not less than 5 mEq 
of add is consumed by the minimum single dose recom- 
mended in the labeling, and not tess than the number of 
mEq calculated by the formula: 

0,8(0.0343/14) 

in which 0.0343 is the theoretical add-neutralizing capacity, 
in mEg, of Mg(OH) z ; and M is the guantity, in mg, of 
Mg(QH) 2 in the specimen tested, based on the labeled 
guantity. 

Solisble aBEtalies—Centrifuge about 50 mL of Milk of Mag¬ 
nesia. Dilute 5.0 mL of the elear supernatant with 40 mL of 
water. Add 1 drop of methyl red TS, and Utratę the solution 
with 04 0 N sulfuric acid to the production of a persistent 
pink color: not morę than 1.0 mL of the acid is regulred. 
Where the specimen is Double- or Triple-Strength Milk of 
Magnesia, not morę than 2.0 or 3.0 mL of the add is re¬ 
guired, respective!y, 

Carbonate and acid-tnsoiubSe matter—To the equiva- 
lent of 1 g of regufar-strength Milk of Magnesia add 2 rhL of 


3 N hydrochloric add: not morę than a slrght effervescence 
occurs, and the solution is not morę than sfightly turbid. 
Assay—Transfer an accuratety measured quantity of Milk of 
Magnesia, previously shaken in its origina! Container, equiva- 
lent to about 800 mq of magnesium nydroxide, to a 
250-mL volumetric fiask. Dissolve in 30 mL of 3 N hydro- 
chloric acid, dilute with water to volume, and mtx. Filier, if 
necessary, and transfer 25.0 ml of the fiitrate to a beaker 
containing 75 mL of water, and mEx. Adjust the reaction of 
the solution with 1 N sodium hydroxlde to a pH of 7 (using 
pH indicator paper; see Indicator and Test Papers under Re- 
agents , in the section Reagents , Indkators, and Solutions ), 
aad 5 ml of ammonia-ammonium chioride buffer TS and 
0,15 mL of enochrome black TS, and titrate with 0.05 M 
edetate disodium VS to a bfue endpoint. Each mL of 0.05 M 
edetate disodium is equivalent to 2.916 mg of Mg(QH) 2 , 


Magnesia Tabiets 

DEFINITION 

Magnesia Tablets contain NLT 93.0% and NMT 107.0% of 

the labeled amount of magnesium hydroxide [Mg(OH) 2 ]- 

IDENTIFICAT60N 

* A. Identification Tests—General, Magnesium (191) 

Sarnple solution: Crush several Tablets, and dissoke 
1 g of the powder in 20 mL of 3 N hydrochloric acid. 

Acceptance enteria: Meet the requirements 

ASSAY 

o Procedurę 

Sarnple solution: Finely powder NLT 20 Tablets. Trans¬ 
fer a portion of the powder, equlvalent to 250 mg of 
magnesium hydroxide, to a 100-mL vo!umetric fiask. 
Dissolve in 1 0 mL of 3 IM hydrochloric acid, and dilute 
with water to volume. Filier, if necessary, and transfer 
25,0 mL of the fiitrate to a beaker containing 75 mL of 
water. 

Analysis: Adjust the reaction of the solution with 1 N 
sodium hydroxide to a pH of 7 (using pH indicator pa¬ 
per; see Reagents , Indica tors, and Sofutions—indicator 
and Test Papers ), and add 5 ml of ammonia-am- 
monium chioride buffer TS and 0.15 mL of erlochrome 
black TS. Titrate with 0,05 M edetate disodium V5 to a 
bfue endpoint. Each mL of 0,05 M edetate disodium rs 
equivalent to 2.91 6 mg of Mg(OH) 2 . 

Acceptance criteria: 93.0%-107.0% 

PERFORMANCE TESTS 

O Oisintegration (701) 

Time: NMT TO min, simulated gastrre fluid TS being 
substituted for water in the test 

« Uniformity of Dosage Units (905): Meet the 

reguirements 

SPECEIFBC TESTS 

* AcidNeutralizing Capaoty (301) 

Analysis: NLT 5 mEq of acid is consumed by the mini¬ 
mum single dose recom mended in the labeling, and 
NLT the number of mEg calculated by the formula: 

Result - (Fm x M) x 0.8 

Fm - theoretical acid-neutralizing capacity of 
Mg(OH)* * 0.0343 mEg 

M = guantity of Mg(OH) 2 in the sarnple tested, 
based on the labeled quantity (mg) 

ADDiTIONAL REQUIRE(VIENTS 

o Packaging and Storage: Preserve in well-closed 

containers. 
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Magnesium Carbonate 

i 

Carbonic acid, magnesium salt, basie; or, Carbonic add, 
magnesium salt (1:1), hydrate; 

Magnesium carbonate, basie or, Magnesium carbonate 
(1:1) hydrate [23389-33-5]. 

Anhydrous 84.31 

[546*93-0]. 

DEFINmON 

Magnesium Carbonate is a basie hydrated magnesium car¬ 
bonate or a normal hydrated magnesium carbonate. ft 
contarns the ecjuivalent of NIT 40.0% and NMT 43,5% of 
magnesium oxide (MgO). 

IDENTIFICATION 

■ A, Identification Tests—General, Magnesium (191): 

When treated with 3 N hydrochloric add, it dissolves 
with effervescence, and the resulting solution meets the 
requirements. 

ASSAY 

* Procedurę 

Sample: 1 g 

Analysis; Dissolve the Sample in 30.0 mL of 1 N sulfuric 
acid VS, add methyl orange TS, and titrate the excess 
acid with 1 N sodium hydroxide VS. Perform the blank 
determination, Calculate the volume, V* of 1 N sulfuric 
acid, in mL, eonsumed by the Sample: 

Result = (14 — Vą) x Wwoow 

V& = volume of 1 N sodium hydroxide eonsumed 
by the blank determination (mL) 

V A = vofume of 1 N sodium hydroxide eonsumed 
by the Sample (mL) 

N No oh = exact normality of the sodium hydroxide 
solution 

Calculate the volume of 1 N sulfuric add, Vca t in mL, 
eonsumed by calcium, which i$ present in the portion 
of Magnesium Carbonate taken for the Assay: 

Result = (W X LceWco * 100) 

W = weight of Magnesium Carbonate taken (mg) 

Leo - eon tent of calcium as determined in the test 
for Limit of Calcium (%) 

fco - weight of Ca that is equivalent to each mL of 
1 N sulfuric acid, 20.04 mg 

Calculate the percentage of maqnesrum oxide (MgO) in 
the portion of Magnesium Carbonate taken: 

Result = (V S - V C a) X F Mg0 lW x 100 

Vs - volume of 1 N sulfuric add eonsumed by the 
Sample , as calcu la ted above (mL) 

Vcq = volume of 1 N sulfuric acid eonsumed by 
calcium, as calculated above (mL) 

F Mg0 = weight of MgO that rs equivaient to each mL 
of 1 N sulfuric acid, 20.15 mg 
W ~ weight of Magnesium Carbonate taken (mg) 
Acceptance criteria: 40.0%--43,5% of MgO 

IMPURITIES 

• Soluble Salts 

Sample: 2.0 g 

Analysis: Mix the Sample with 100 mL of a mixture of 
equal volumes of n-propyl alcohol and water. Heat the 
mixture to the boiling point with constant stirring, cool 
to room temperaturę, oilute with water to lOOmL, and 
filier* Evaporate 50 mL of the fillrate on a steam bath to 
dryness, and dry at 105° for 1 h. 


Acceptance criteria: The weight of the residue does 
not exceed 10 mg (NMT 1.0%). 

« ACID-lNSOLUBLE SUBSTANCES 

Sample: 5.0 g 

Analysis: Mix the Sample with 75 ml of water, add hy¬ 
drochloric add in smali portlons, with agStation, until 
no morę of the magnesium carbonate dissolyes, and 
boif for 5 min. If an insoluble residue remains, filter, 
wash welt with water until the last washing is free from 
chloride, and ignite. 

Acceptance criteria: The weight of the ignited residue 
does not exceed 2.5 mg (NMT 0.05%). 

• Arsenic, Mełhod 1(2 11) 

Test preparatron: 750 mg in 25 ml of 3 N hydrochloric 
acid 

Acceptance criteria: NMT 4 ppm 

* Limit of Calcium 

[Notę—A commercially avai!ab!e atomie absorptlon stan¬ 
dard solution for calcium may be used where prepara¬ 
don of a calcium standard stock solution is described 
beiow. Concentrations of the Standard Solutions and the 
Sample solution may be modified to fil the linear or 
working rangę of tne instrument.] 

Oilute hydrochloric acid: Dilute 100 mL of hydrochlo¬ 
ric add with water to 1000 mL. 

Lanthanum solution: To 58.65 g of lanthanum oxide 
add 400 mL of water, and add, gradually with stirring, 
250 mL of hydrochloric acid. Stir until dtssolved, and 
dilute with water to 1000 mL. 

Standard Solutions: Transfer 249.7 mg of calcium car¬ 
bonate, prevtously dried at 300° for 3 h and cooled in a 
desiccator for 2 h, to a 100-mL volumetric fiask. Dis- 
solve in a minimum amount of hydrochloric add, and 
dilute with water to volume. Transfer 1.0, 5.0, 10.0, 
and 15.0 mL of this stock solution to separate 1000-mL 
voiumetric flasks, each containing 20 mL of Lanthanum 
solution and 40 mL of Dilute hydrochloric acid . Dilute 
with water to volume, These Standard Solutions eon tain 
1.0, 5.0, 10.0, and 15.0 jig/mL of calcium, respectively. 
Blank solution: Transfer 4 mL of Lanthanum solution 
and 10 mL of Dilute hydrochloric add to a 200-mL volu- 
rnetrie fiask, and dilute with water to volume. 

Sample solution: Transfer 250 mg of Magnesium Car¬ 
bonate to a beaker, add 30 mL of Dilute Fiydrochlork 
ocid t and stir until dissolved, heating if necessary. Trans¬ 
fer the solution so obtained to a 200-mL vo!umetric 
fiask containing 4 mL of Lanthanum solution , and dilute 
with water to volume. 

Instrumentai conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorptlon spectrophotometry 
Lamp: Calcium hollow-cathode 
Flame: Nitrous oxide-acetylene 
Anajytical wavelength: Calcium emrssron linę at 
422.7 nm 
Analysis 

Sam pies: Standard solutions t Blank solution , and Sample 
solution 

Using the Blank solution as blank, determine the con- 
centratlon, C, in pg/mL, of calcium in the Sample solu¬ 
tion using the calibration graph. 

Calculate the percentage or calcium in the portion of 
Magnesium Carbonate taken: 

Result = (V/Wx Cx F) x 100 

V - volume of the Sample solution (mL) 

W ~ weight of Magnesium Carbonate taken (mg) 

C = as defined above 

F - conversion factor from pg/mL to mg/ml, 

0.001 
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Acceptance criteria: NMT 0,45% 

Defete the fołlowing: 

** Heavy Metals, Method / <231) 

Test preparation: Dissolve 0.67 g in 10 ml of 3 N hy- 
drochloric acid in a suitable crucible, and evaporate the 
solution on a steam bath to dryness, Ignite at 550±25 g 
unti! all carbonaceous materia! is tonsumed. Dissolve 
the residue in 15 mL of water and 5 mL of hydrochloric 
add, and evaporate to dryness. Toward the end of the 
evaporation, stir freguently to disintegrate the residue 
so that finally a dry powder is obtained. Dissolve the 
residue in 20 ml of water, and evaporate Sn the same 
manner as bęfore to dryness. Redissolve the residue in 
20 ml of water, fil ter, if necessary, and add to the fil¬ 
tra te 2 ml of I N acelic acid and water to make 25 mL. 
Acceptance criteria: NMT 30 ppm# 

• IRON <241) 

Test preparation: Boif 50 mg with 5 ml of 2 N nitric 
acid for 1 min. Cool, dflute with water to 45 mL, add 
2 mL of hydrochloric add, and mix, 

Acceptance criteria: NMT 200 ppm 

5PECIFIC TE5TS 

® Microgial Enumeration Tests <Ó1) and Tests for Specu 
F iED MiCROORGANiSMS (62): It meets the requirements of 
the test for absence of Escherichia coli . 

ADDBTIONAL REQUIREMENTS 

* Packaging and Storage: Pre 5 erve in well-closed 

contalners. 


Magnesium Carbonate and Citric Acid 
for Orał Soiution 


DEFINITION 

Magnesium Carbonate and Citric Acid for Orał Solution eon- 
tains a dry mixture of Magnesium Carbonate and Citric 
Acid that when constituted as directed in the labeling 
yields a solution that contains NLT 90.0% and NMT 
110,0% of the labeled amount of magnesium dtrate 
(CizHioMg^Gu). 

IDENTIFICATION 

® A, Identification Tests—General, Magnesium ( 191 ) 
Sample solution: Constitute as directed in the labeling. 
Acceptance criteria: Meets the requirements 

* B. The retention trme of the citrate peak of the Sample 
solution corresponds to that of Standard solution 7, as ob- 
tained in the test for Content of Anhydrous Citric Add . 

ASSAY 
e Procedurę 

Sample solution: Transfer a voiume of constituted orał 
solution, equiva!ent to 18.7 g of magnesium dtrate 
(Ci^HioMgiOn), to a 1000-mL volumetric fiask. Add 
200 mL of 1 N hydrochloric acid, swirl, and allow to 
stand for 10 min. Dflute with water to volume. Stir by 
mechamcai means for 30 min. 

Analysis: Transfer 1 0,0 mL of the Sample solution to a 
250-mL beaker, Add lOmL of ammonia-ammonium 
chloride buffer TS, 5 nnL of triethanoiamine, and 0.3 mL 
of eriothrome black TS, Titrate with 0.05 M edetate 
disodium VS untif the last hint of viotet disappears (blue 
endpomt). Each mL of 0.05 M edetate disodium is 
equivalent to 7,520 mg of magnesium citrate 
(CizHioMg^OtO, 


Acceptance criteria: 9Q.Q%-11G.Q% 

OTHER COMPONENT5 

* Content of Anhydrous Citric Acid 

Mobile phase, Standard solution 1, Chramatographie 
system, and System suitability: Proceed as directed in 
Assay for Citric Acid/Citrate and Phosphate (345), 

Sample solution: Transfer an appropriate volume of the 
constituted orał solution into a suitable yolumetric fiask, 
and proceed as directed for the Sample solution m Assay 
for Citric Acid/Citrate and Phosphate (345), Assay Prepa¬ 
ration for Citric Acid/Citrate Assay. 

Analysis 

Samples: Standard solution 7 and Sample solution 
Proceed as directed for Assay for Citric Acid/Citrate and 
Phosphate (345), Procedurę. 

Calculate the percentage of anhydrous citric acid 
(C & HhO?) in relation to the labeled amount of magne¬ 
sium citrate in the volume of constituted orał solution 
taken: 

Result = (ru/r/) x (Cs/CJ) x (M-i/Kj?) x 100 

r u = peak area of citrate from the Sample solution 

Cs = peak area of citrate from Standard solution 7 

Ci = concentration of citrate in Standard soiution 7 
(mg/mL) 

Co = nominał concentration of magnesium citrate 
in the Sample soiution (mg/mL) 

M f } - molecular weight of anhydrous citric acid, 
192.12 

M f 2 ~ motecular weight of citrate (CdHsO?), 189.10 
Acceptance criteria: 76,6%-l 07,8% of the labeled 
amount of magnesium citrate 

PERFORMANCE TESTS 

■ Unifghmity of Dosage Umits <905): Meets the 
requirements 

1MPURITIES 

b Chloride and Sulfate, Chloride (221) 

Sample solution: Constitute as directed in the labeling, 
Acceptance criteria: A 2.0-mL portion of Sample solu¬ 
tion shows no morę chloride than corresponds to 
0.30 ml of 0.020 N hydrochloric add (NMT 0.01%). 

* Chloride and Sulfate, Sulfate (221 ) 

Sample soiution: Constitute as directed in the labeling. 
Acceptance criteria: A 2.0-mL portion of Sample solu¬ 
tion shows no morę sulfate than corresponds to 
0.30 mL of 0.020 N suifunc add (NMT 0.015%), 

* Tartaric Acid 

Sample solution: Constitute as directed in the labeling. 
Analysis: To 10 mL of Sample soiution in a test tubę, 
add 1 ml of glacial acetic add and 3 mL of a solution 
of potassium acetate (1 in 2). Shake the mixture vigor- 
ously, then gently rub the inner wali of the test tubę 
with a glass rod for a few min, and allow to stand for 1 
h. 

Acceptance criteria: No white, crystalline precipitate 
soluole in 6 N ammonium hydroxide is formed, 

SPECIFIC TESTS 

& Microbial Enumeration Tests (61) and Tests for Speci 
FIED Microorganisms <62): It meets the requirements of 
the test for absence of Escherichia coli and Salmonella 
species, 

ADDITIONAL requirements 

© Packaging and Storage: Preserve in tight containers, 

* Labeling: The label contains directions for constitution of 
the powder and States the equivalent amount of magne¬ 
sium dtrate (Ci^HioMgjOn) in a given volume of the orał 
solution obtained after constitution. 
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• USP Reference Standards (11) 
USP Citric Add RS 


Magnesium Carbonate, CitrEc Acid, and 
Potassium Citrate for Orał Solution 

DEFINITION 

Magnesium Carbonate, Citric Acid, and Potassium Citrate 
for OraJ Solution contains a dry mixture of Magnesium 
Carbonate, Citric Acid, and Potassium Citrate tnat when 
constituted as directed in the labeling yieids a solution 
that contains NLT 90.0% and NMT 110*0% of the labeled 
amount of magnesium citrate (CizHioMg^On)- 

IDENTIFICATION 

• A* Identification Tests — General, Magnesium <191) 

Sample solution: Constitute as directed in the labeling. 
Acceptance criteria: Meets the reguirements 

• B* The retention time of the citrate peak of the Sample 

solution corresponds to that of Standard solution 1 , as ob- 
tained in the test for Contenl of Anhydrous Gtric Acid . 

AS5AY 

• Procedurę 

Sample solution: Transfer a volume of constituted orał 
solution, equivalent to 1.9 g of magnesium citrate to a 
100-mL volumetric fiask and dilute with water to 
volume* 

Analysis: Transfer 10*0 mL of the Sample solution to a 
beaker* While stirring, add 10 mL of ammonia-am- 
monium chloride buffer TS, 5 mL of thethanolamine, 
and 03 mL of errochrome black TS, Utratę with 0,05 M 
edetate disodium VS until the last hint of violet disap- 
pears (blue endpotnt). Each mL of 0,05 M edetate aiso- 
dium is equivalent to 7*520 mg of magnesium citrate 
(C^HioMg^On)* 

Acceptance criteria: 9G*0%-110.0% 

OTHER COMPONENT5 
■ CONTENT OF ANHYDROUS ClTRIC ACID 

Mobile phase, Chromatographk system, and System 
surtability: Proceed as directed in Assay for Citric Acid/ 
Citrate and Phosphate (345)* 

Standard solution: 0.02 mg/mL of anhydrous citric 
add, from USP Citric Acid RS in a freshly prepared 1 
mM sodium hydroxide 

Sample solution: Transfer a volume of constituted orał 
solution equiva!ent to 500 mg of magnesium citrate, to 
a suitable volumetric fiask, and dilute quantitatively, 
and stepwise if necessary, with a freshly prepared 1 mM 
sodium hydroxide to obtain a solution having a concen- 
tration of 0*02 mg/mL of magnesium citrate, based on 
the label claim, Pass through a filter of 0*5-pm or finer 
porę size, and use the filtrate, 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of anhydrous citric acid 
(CfiHftCb) in reiation to the labeled amount of magne¬ 
sium citrate In the volume of constituted orał solution 
taken: 

Result - (ru/rs) x (ts/Cu) x 100 

ru = peak area of citrate from the Sample sofution 

r$ = peak area of citrate from the Standard solution 

Cs - concentration of citrate in the Standard 
sofution (mg/mL) 

Cu ~ nominał concentration of magnesium citrate 
in the Sample solution (mg/mL) 

Acceptance criteria: 126.1 %-l 54,4% of the labeled 
amount of magnesium citrate 


PERFORMANCE TESTS 

* Uniformoty of Dosage Units (905): Meets the 
requirements 

IMPURITtES 

* Chloride and Sulfate, Chloride (221) 

Sample solution: Constitute as directed in the labeling. 
Acceptance criteria: A 2.0-mL portion of Sample solu¬ 
tion shows no morę chloride than corresponds to 
0.30 mL of 0.020 N hydrochforic acid (NMT 0.01%). 

* Chloride and Sulfate, Sulfate (221) 

Sample solution: Constitute as directed in the labeling, 
Acceptance criteria: A 2.0-mL portion of Sample solu - 
t/on shows no morę sulfate than corresponds to 
030 mL of 0.020 N sulfuric acid (NMT 0,015%)* 

* Tartaric Acid 

Sample solution: Constitute as directed in the labeling* 
Analysis: To 10 mL of Sample solution in a test tubę, 
add 1 mL of gladal acetic acid and 3 mL of a solution 
of potassium acetate (1 in 2)* Shake the mixture vigor- 
ousiy, then gently mb the fnner wali of the test tubę 
with a glass rod for a few min, and allow to stand for 1 
h* 

Acceptance criteria: No white, crys tal linę precipitate 
solubie in 6 N ammonium hydroxide is formed, 

SPECIFIC TESTS 

* Microbial Enumeration Tests (61) and Tests for Speci- 
fied Microorganisms (62): The total aerobłc microbial 
count does not exceed 1000 cfu/g, and the total corn- 
bined molds and yeasts count does not exceed 100 cfu/ 
g. It meets the requirements of the test for absence of 
Escherichia coli * 

* PH (791) 

Sample solution: Constitute as directed in the labeling. 
Acceptance criteria: 3.3-43 

ADDITIONAL REQUiREMENTS 

* Packaging and Storage: Preserve in tight, single-dose 
containers. Storę at controlled room temperaturę* 

* Labeling: The label specifies the directions for the consti- 
tution of the powder and States the equivalent amount 
of magnesium citrate (C^HioMgiOn)* 

* USP Reference Standards (11) 

USP Citric Acid RS 


Magnesium Carbonate and Sodium 
Bicarbonate for Orał Suspension 

» Magnesium Carbonate and Sodium Bicarbo¬ 
nate for Orał Suspension contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amounts of MgC0 3 and NaHC0 3 . It 
may contain suitable flavors. 

Packaging and storage —Preserve in tight containers. 

Identification— 

A: Place about 1 g in a fiask equipped with a stopper and 
lass tubing, the tip of which is immersed in calcium hy* 
roxide TS in a test tubę* Add 5 ml of 3 N hydrochloric 
acid to the fiask, and immediately insert the stopper: gas 
evolves in the fiask and a precipitate is formed in the test 
tubę. 

B: The solution remaining in the fiask responds to the 
tests for Magnesium (191) and for Sodium (191)* 

Minimum fili (755): meets the requrrements. 

Acid-neutralizing capadty (301)—Not less than 5 m£q 
of add is eonsumed by the minimum single dose recom- 
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mended in the labeling, and not less than the number of 
mEq cafculated by the formula: 

0.8(0.024A4) + 0*8(0,01195) 

m whrch 0.024 and 0,0119 are the theoretlcal add-neutral- 
fzino capacities, in mEq, of MgCGj and NaHC0 3j respec- 
tively; and M and 5 are the guantities, in mg, of MgCÓ 3 
and NaHCOj in the spedmen tested, based on thelabeled 
quantities. 

Assay for magnesium carbonate —Transfer an accurately 
weigned portion of Magnesium Carbonate and Sodium Bu' 
carbonate for Orał Suspension, equivalent to about 4.2 g of 
MgGO^, to a 500-mL voltimetric Fiask. Add 200 mL of 1 N 
hydrochloric acid, and mix. When dissolved, dilute with 
water to vo!ume, and mix. Transfer 10.0 mL of this stock 
solution to a suitable Container, dilute with water to 
100 mL, add 10 mL of ammonia-ammontum chioride buffer 
TS, 5 ml of triethanolamlne, and 0.3 mL of eriochrome 
black TS, and Utratę with 0.05 M edetate disodium V5 to a 
bfue endpoint. Each mL of 0.05 M edetate disodium con- 
sumed is equivalent to 4.216 mg of MgCO*. 

Assay for sodium bicarbonate— 

Standard preparations^D issolve a suitable quantity of sc* 
dium chioride, previously dried at 125° for 30 minutes and 
accurately weigned, in water, and dilute quantitatlveJy with 
water to obtain a solution having a known concentration of 
about 600 pg per mL. On the day of use, further dilute this 
solution quantitatively with water to obtain three Solutions 
contaimng 6.0, 12.0, and IS.Opg of sodium chioride per 
mL, respectively, 

Assay preparation —Transfer an accurately measured vol- 
ume of the stock solution remaining from the Assay for mog- 
nesium carbonate t equivalent to about 180 mg of NaHC0 3 , 
to a lOG-mL volumetric fiask, dilute with water to volume, 
and mix, Transfer 10,0 mL of the resulting solution to a 
1000-mL volumetric fiask, dilute with water to volume, and 
mix. 

Procedurę —Concomitantly determine the absorbances of 
the Standard preparalions and the Assay preparation at the 
sodium emisston linę at about 589.0 nm, with a suitable 
atomie absorpóon spectrophotometer (see Atomie Absorption 
Spectroscopy (852)) eguipped with a sodium hollow-carnoce 
lamp and an air-acetylene flame, using water as the blank. 
Plot the absorbances of the Standard preparatom versus 
concentration, in jiig of sodium chioride per mL, and dra w 
the stratght 3ine best fitting the Lhree piotted points. From 
the graph so oblained, determine the concentration, in pg 
per mL, of sodium chioride equivalent in the Assay prepara¬ 
tion. Calculate the quantity, in g, of NaHCOa in the portion 
of Magnesium Carbonate and Sodium Bicarbonate for Ora 
Suspension taken by the formula: 

(84.01 / 58.44)(5 C/ 10 

in which 84.01 and 58,44 are the molecular weights of so¬ 
dium bicarbonate and sodium chioride, respectively; C is the 
concentration, in pg per mL, of sodium chioride equivalent 
in the Assay preparation; and V is the voJume, in mL, of the 
stock solution remaining from the Assay for magnesium can 
bonate taken. 


Magnesium Chioride 

MgCI 2 • 6H 2 0 203.30 

Magnesium chioride, hexahydrate [7791-18-6]. 

Anhydrous 95.21 

[7786-30-3]. 


DEFINITION 

Magnesium Chioride contains NLT 98.0% and NMT 101.0% 
oT MgC! 2 ■ 6H z O. 

IDENTIFICATION 

* A. Identification Tests—General, Magnesium (191) 

Sample solution: 50 mg/mL 

* B. Identification Tests—General, Chioride (191) 

Sample solution: 50 mg/mL 
[NOTĘ—Acidify the Sampie solution with diluted nitric 
add before adding 6 Ń ammontum hydroxide.| 

ASSAY 
o Procedurę 

Sample: 450 mg 

Analysis: Dis$ofve the Sampie in 25 mL of water, add 
5 mL of ammonia-ammonium chioride buffer TS and 
OJ mL of eriochrome black TS, and titrate with 0.05 M 
edetate disodium VS to a blue endpoint Each mL of 
0,05 M disodium edetate is equivalent to 10,17 mg of 
MgCh ■ 6hbO, 

Acceptance criteria: 98.0%-101.0% 

IMPURIT1ES 

* INSOLUBLE MATTER 

Sampie: 20 g 

Analysis: Dissoke the Sampie in 200 ml of water, heat 
to boiling, and digest in a covered beaker on a steam 
bath for 1 h. Filter thraugh a tared filtering crucible, 
wash thoroughly, dry at 115°, and determine the 
weight of the restdue, 

Acceptance criteria: NMT 0,005% 

* Chloride and Sulfate, Sulfate (221) 

Sampie: 10 g 

Acceptance criteria: It shows no morę suffate than cor- 
responds to 0.50 mL of 0.020 N sulfuric acid (0.005%). 

* Barium 

Sample: 1 g 

Analysis: Dissoive the Sample in 10 mL of water, and 
add 1 mL of 2 N sulfuric acid. 

Acceptance criteria: No turbidity is produced within 2 
h. 

* Limit of Calcium 

[Notę—A commerdally available atomie absorption stan¬ 
dard solution for calcium may be used where prepara¬ 
tion of a calcium standard stock solution is descrioed 
below. Concentrations of the Standard Solutions and the 
Sample solution may be modtfied to fit the linear or 
working rangę of the instrument.] 

Dilute hydrochloric add: Dilute 100 mL of hydrochlo¬ 
ric acid with water to 1000 mL, 

Lanthanum solution: To 58.65 g of lanthanum oxide 
add 400 mL of water, and add, gradually with stirring, 
250 mL of hydrochloric add. Stir until dissolved, and 
dilute with water to 1000 mL. 

Standard Solutions: Transfer 249,7 mq of calcium car¬ 
bonate, previousfy dried at 300° for 3 n and cooled in a 
desiccator for 2 h, to a 100-mL volumetric fiask, Dis- 
solve in a minimum amount of hydrochloric acid, and 
dilute with water to volume. Transfer 1.0, 5.0, 1 0.0, 
and 15.0 mL of this stock solution to separate 1000-mL 
vofumetric fiasks, each containing 20 mL of Lanthanum 
solution and 40 mL of Dilute hydrochloric acid . Dilute 
with water to volume. These Standard Solutions eon tam 
1.0, 5.0, 10.0, and 15.0j.ig/mL of calcium, respectively. 
Blank solution: Transfer 4 ml of Lanthanum solution 
and 10 mL of Dilute hydrochloric acid to a 200-mL volu- 
metric fiask, and dilute with water to volume, 

Sample solution: Transfer 10.0 g of Magnesium Chlo¬ 
ride to a 200-mL volumetric fiask, and add water to 
dissolve. Add 4 mL of Lanthanum solution , and dilute 
with water to volume. 
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Instrumental conditions 

(See Atomie Absorption Spectroscopy {852}.) 

Modę: Atomie absorption spectrophotometry 
Lamp: Calcium holJow-cathode 
Flame: Nftrous oxide-acetylene 
Analytical wavefength: Calcium emission linę at 
422.7 nm 
Analysis 

Sam pies: Standard Solutions , Blank solution, and Sample 
solution. 

Determine the concentration, C, in ug/mL, of calcium 
in the Sample solution using the calibration graph. 
Calculate the percentage of calcium in the portion of 
Magnesium Chloride taken: 

Result = (VfWxCxF) x 100 

V = volume of the Sample solution (mL) 

W = weight of Magnesium Chloride taken (mg) 

C - as defined abovę 

F = conversion factor from pg/mL to mg/mL, 

0.001 

Acceptance criteria: NMT 0.01% 

* POTASSIUM 

Sample solution: 5 g 

Analysis: Dissolve the Sample rn 5 mL of water, and add 
0.2 mL of sodium bitartrate T5, 

Acceptance criteria: No turbidity is produced within 5 
min. 

* Aluminum (206) (where it is labeled as intended for use in 

hemodialysis) 

Test preparation: Prepare as directed in the chapter, 
using 2.0 g. 

Acceptance criteria: NMT 1 ppm 

Delete the foliowing: 

§ * Heavy Metals (231) 

Test preparation: Dissolve 2 g in water, and dilute with 
water to 25 mL. 

Acceptance criteria: NMT 10 ppm* 

5PECIFIG TEST5 
- pH (791) 

Sample solution: 50 mg/mL in carbon dioxide4ree 
water 

Acceptance criteria: 4.5-7.0 

ADOmONAL REQUIREMENT5 

* Packaglng and Storace: Preserze in tight containers. 

* Labeling; Where Magnesium Chloride is intended for use 

in hemodialysis, it is so labeled. 


Magnesium Citrate 



CtiHioMgjOM 451.11 

1,2,3-Propanetricarboxylic add, hydroxy-, magnesium salt 
(2:3); 

Magnesium citrate (3:2) [3344-18-1]. 

PEFINITBON 

Magnesium Citrate contains NIT 14.5% and NMT 16.4% of 
magnesium (Mg), calculated on the dried basis. 


IDENTIFICATION 

* A. IDENTIFICATION Tests—General, Magnesium (191) 

Sample: 10 mg/mL 

Acceptance criteria: Meets the requirements 

* B. Identification Tests— General, Citrate (191) 

Sample: 80 mg/mL 

Acceptance criteria: Meets the requirement$ 

ASSAY 
■ Procedurę 

Sample: 400 mg 

Analysis: Disso!ve the Sample in 50 mL of water. Add 
20 mL of ammonia-ammonium chloride buffer T$ and 
0.1 mL of eriochrome biack T5. Titrate with 0.05 M 
edetate disodium VS to a blue endpoint Perform a 
blank determination (see Titrimetry (541)), and make 
any necessary correction. From the volume of 0.05 M 
edetate disodium consumed, deduct the volume of 
0,05 M edetate disodium eorrespondtng to the amount 
of calcium in the portion of Magnesium Citrate taken, 
based on Lhe amount of calcium found in the test for 
Limit of Calcium. Each mg of Ca is equivalent to 
0.25 mL of 0.05 M edetate disodium. The difference is 
the volume of 0.05 M edetate disodium consumed by 
the magnesium. Each mL of 0,05 M edetate disodium is 
equivalent to 1.215 mg of Mg. 

Acceptance criteria: 14.5%-i 6.4% on the dried basis 

IMPURITiES 

* Chloride and Sulfate, Chloride (221) 

Sample: 300 mg 

Acceptance criteria: It shows no morę chloride than 
corresponds to 0.20 mL of 0.020 N hydrochloric add 
{0.05%). 

* Chloride and Sulfate, Sulfate (221) 

Sample: 100 mg 

Acceptance criteria: it shows no morę sulfate than cor¬ 
responds to 0.20 mL of 0,020 N sulfuric acid (0.2%), 

* ARSENtc, Method f (211): NMT 3 ppm 

Delete the foliowing: 

•* Heavy Metals, Method I (231) 

Test preparation: Dissolve 0,4 g in 25 mL of water, and 
proceed as directed in the chapter, excepl use glacial 
acetic acid to adjust the pH. 

Acceptance criteria: NMT 50 ppm* t omcw hm^oks) 

« Iron (241) 

Test preparation: Boil 50 mg with 5 mL of 2 N nitric 
acid for 1 min, Cool, dilute with water to 45 mL, and 
add 2 ml of hydrochloric add. 

Acceptance criteria: NMT 200 ppm 

* Limit of CAictUM 

[Notę —A commercially availabfe atomie absorption stan¬ 
dard solution for calcium may be used where prepara¬ 
tion of a calcium standard stock solution is described 
below, Concenlrations of the Standard Solutions and the 
Sample solution may be modified to fit the linear or 
working rangę of the instrument] 

Dilute hydrochloric acid: Dilute 100 mL of hydrochlo¬ 
ric add with water to 1000 mL. 

Lanthanum solution: To 58.65 g of lanthanum oxide 
add 400 mL of water, and add, graduafly with stirring, 
250 mL of hydrochloric acid. Stir untif dfssoked, and 
dilute with water to 1000 ml. 

Standard Solutions: Transfer 249.7 mg of calcium car- 
bonate, previous!y dried at 300 r for 3 h and cooled in a 
desiccator for 2 h, to a 100-mL volumetric fiask. Dis- 
solve in a minimum amount of hydrochloric acid, and 
dilute with water to vo!ume. Transfer 1.0, 5.0, 10.0, 
and 15.0 mL of this stock solution to separate 1000-mL 
volumetric flasks, each containing 20 ml of Lanthanum 
solution and 40 mL of Dilute hydrochloric add. Dilute 


USP Monographs 








4940 Magnesium / Offidat Monographs 


USP 40 


with water to volume, These Standard Solutions contair 
1.0, 5.0, 10,0, and 15.0pg/mL of calcium, respectively. 
Sample solution: Transfer 250 mg of Magnesium Ot- 
ratę to a beaker, add 30 mL of Dllute hydrochioric add, 
and stir until dissolved. Transfer the solutfon to a 
200-ml volumetnc fiask containing 4 ml of Lanthanum 
solution, and dllute with water to volume. 

Blank solution: Transfer 4 mL of Lanthanum solution 
and 10 mL of Diiute hydrochioric add to a 200-mL volu- 
metric fiask, and dllute with water to volume. 
Instrumental conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelengtn: Calcium emission linę at 
422.7 nm 

Lamp: Calcium hollow-cathode 
Flame: Nitrous oxide-acetylene 
Analysis 

Sam pies: Standard soiutions, Sample solution, and Blank 
solution 

Determine the concentration, C, In ug/mL, of calcium 
in the Sample solution using the calfbration graph. 
Calculate the percentage of calcium m the portion of 
Magnesium Citrate taKen: 

Resuit - (V/W x C x F) x 100 

V = volume of the Sample solution (mL) 

W = weight of Magnesium Citrate taken (mg) 

C = concentration of calcium in the Sample 
solution (pg/mL) 

F = conversion from pg/mL to mq/mL, 0,001 
Acceptance criteria: NMT 1.0% on tne dried basis 

SFECIFIC TESTS 

* PH (791); 5.0-9.0, in a suspension (50mg/mL) 

* Loss on Drying (731) Dry 1 g in a mechanieal conveo- 

tion oven at 1 35° for 16 n, then to constant weight: it 
loses NMT 29% of its weight, except that where it is 
labeled as anhydrous, it loses NMT 2.0% of its weight 

ADDITSONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight containers. 

* Labeling: Magnesium Citrate that loses NMT 2.0% of its 

weight in the test for Loss on Drying may be labeled as 
Anhydrous Magnesium Citrate, 


Magnesium Citrate Orał Solution 

DEFINITION 

Magnesium Citrate Orał Solution is a sterilized or pasteur- 
ized solution containing NLT 7.59 g of anhydrous citric 
acid (CsHflO?) and an amount of magnesium citrate eguiv- 
alent to NLT 1.55 o and NMT 1.9 g of magnesium oxide 
(MgO) in each 100 mL of Orał Solution, 

Prepare Magnesium Citrate Orał Solution as follows. 


Magnesium Carbonate 

15 q 

Anhydrous Citric Acid 

27.4 q 

Syrup 

60 mL 

tale 

5 Q 

Lemon Oif 

0.1 mL 

Potassiurri Bicarbonate 

2.5 q 

Purified Water. a suffident auantity to make 

350 mL 


Dissolve the Anhydrous Citric Add in 150 mL of hot Purified 
Water in a suitable dish, slowly add the Magnesium Car * 
bona te previously mixed with 100 mL of Purified Water, 
and stir until it is dissolved, Add the Syrup, heat the 
mixed liquids to the boi ling point, and immediatefy add 
the Lemon Oil prevtously triturated with Tale. Fil ter the 


mixture, while hot, into a strong bottle of suitable capac- 
ity previously rinsed with boiling Purified kVafer. Add 
bofled Purified Iteterto bring the preparation to finał vol- 
ume, Use Purified Cotton as a stopper for the bottle, and 
allow to cool. Add the Potassium Bicarbonate, and imme- 
diately insert the stopper in the bottle securety. Shake the 
solution occasionally until the Potassium Bicarbonate is dis- 
solved, cap the bottle, and steriiize or pasteurize the solu- 
tion. 

Ałtematively, 30 g of citric acid containing 1 moleeufe of 
water of hydration, equlva!ent to 27.4 g of Anhydrous Cit¬ 
ric Add , may be used in the foregoing formula. In Lhrs 
process, replace the 2.5 g of Potassium Bicarbonate with 
2.1 g of sodium bicarbonate, preferably in tablet form. 

The Orał Solution may be further tarbonated by the use 
of carbon d*oxide under pressure. 

IDENTIFICATION 

» A. Identification Tests— General, Magnesium (191): 
Meets the reguirements 

• B, 

Sample: 5 ml 

Analysis: To the Sample add 1 mL of potassium per- 
manganate T5 and 5 mL of mercuric sulfate TS, and 
heat the solution. 

Acceptance criteria: A white precipitate is fomned. 

AS5AY 

• Citric Acid 

Mobile phase, Standard preparation 1, and Chromat- 
ographic system: Proceed as directed in Assay for Cit¬ 
ric Add/Citrote and Phosphate (345). 

Assay preparation: Transfer 10 mL of Orał Solution that 
has been prev§ously freed from excessive carbon dioxide 
by repeated pouring to a suitable voiumetric fiask, and 
proceed as directed in Assoy for Citric Acid/Citrate and 
Phosphate (345), Assay Preparation for Citric Acid/Citrate 
Assay. 

Analysis: Proceed as directed in Assay for Citric Acid/ 
Citrate and Phosphate (345), Procedurę, 

Calculate the quantity, g, of anhydrous citric acid 
(CćHbO?) in 100 mL of Orał Solution: 

Resuit = (ru/r0 xGxl/xOx ( M Tl fM r2 ) x F 

r u = peak area of citrate from the Assay preparation 

r$ - peak area of citrate from Standard peparation 

C s = concentration of citrate in Standard 

preparation 1 (pg/mL) 

V = finał volume of Orał Solution, 100 mL 

D ~ dilution factor 

M f ) = molecular weight of citric acid (QHaO ? ), 

192.12 

- molecular weight of citrate (CńHsO?), 189.10 
F - converslon factor, 10 -6 g/ug 

Acceptance criteria: NLT 7.59 g in 100 ml of Orał 
Sotution 

• Magnesium Oxipe 

Sample: 50,0 mL of Orał Solution that has been previ- 
ously freed from excessive carbon dioxide by repeated 
pouring 

Analysis: Transfer the Sample to a 100-mL volumetric 
fiask, and diiute with water to volume. Transfer 5.0 mL 
of the resulting solution to a beaker containing 150 mL 
of water heated to 70°-80°, and add 1 mL of ammo- 
nium chloride TS and 3 mL of ammonium hydroxlde, 
Mix, and slowly add 8 ml of 8-hydroxyquinolIne TS 
with stirnng. After standing for 30 min, fil ter through a 
sintered-glass crucible, previously dried and weighed, 
and wash the precipitate with ten 10-mL portions of 
water. Dry the crudble and contents at 105° for 3 h, 
cool, and weigh. Determine the equivaient of magne¬ 
sium oxide (MgO) in 100 mL of Orał Solution by multi- 
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plying the weight of C^HijMgNzOz * 2H 2 0 so obtained 
by 4.624. 

Acceptance criteria: 1 *55-1.9 g fn 100 mL of Orał 
Solution 

IMPURIT1E5 

* Chloride and Sulfate, Chfońde (221) 

Sample: 2*0 mL 

Acceptance criteria: 0.01%; it shows no morę chforide 
than corresponds to 0.30 mL of 0.020 N hydrochloric 
add. 

■ Chloride and Sulfate, Sulfate {221) 

Sampfe: 2.0 ml 

Acceptance criteria: 0.015%; it shows no morę sulfate 
than corresponds to 0.30 ml of 0*020 N sulfuric add* 

* Tartaric Acid 

Sample: 10 mL 

Analysis: Place the Sampfe in a test tubę, add 1 mL of 
gladal acetic acid and 3 mL of a solution of potassium 
acetate (1 in 2), shake the mixture vigorousJy, then 
gently rub the inner wali of the test tubę with a glass 
rod for a few min, and allow to stand for 1 h. 

Acceptance criteria: No white, crystailine precipitate 
soluble in 6N ammonium hydroxide is formed. 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Package in bottles NLT 200 mL 

in capacity. Storę at controlled room temperaturę or in a 

cooljplaoe, 

* USP Referenci Standards (ll) 

USP Citric Acid RS 


Magnesium Citrate for Orał Solution 

DEFINmON 

Magnesium Citrate for Orał Solution, when constituted as 
directed in the labeiing, yields a solution that contains 
NLT 90.0% and NN4T 110*0% of the labeled amount of 
magnesium citrate (CijHioMg^Ou). 

IDENTIFICATION 

* A* Identification Tests—General, Magnesium (191) 

Sample solution: Constitute as directed in the labeiing* 
Acceptance criteria: Meets the requirements 
■ B. The retention time of the citrate peak of the Sample 
solution corresponds to that of Standard solution 1, as ob¬ 
tained in the test for Content of Anhydrous Citric Add * 

ASSAY 

* Procedurę 

Sample solution: Transfer a volume of constituted orał 
solution, equivalent to 18.7g of magnesium citrate 
(CuHioMgaOii), to a 1000-mL volumetric fiask* Add 
200 ml of 1 N hydrochloric acid, swirl, and allow to 
stand for 10 min. Dilute with water to vofume. Stir by 
mechanical means for about 30 min. 

Analysis: Transfer 10*0 mL of the Sampfe solution to a 
250-mt beaker* Add 10mL of ammonia-ammonium 
chlonde buffer T5, 5 ml of triethanolarnine, and 0*3 mL 
of eriochrome black TS. Titrate with 0.05 M edetate 
disodium VS until the last hint of violet disappears (blue 
endpoint). Each mL of 0.05 M edetate disodium is 
equjvalent to 7.520 mg of magnesium citrate 
(Ci^HroMgiOn). 

Acceptance criteria: 90,Q%-110.0% 

OTHER C0MPONENTS 

*> Content of Anhydrous Citric Acid 

Mobile phase, Standard solution 1, Chromatographrc 
system, and System suitabrlity: Proceed as directed in 
Assay for Citric Acid/Gtrute ano Phosphote (345), 


Sample solution: iransfer an appropnate volume of the 
constituted orał solution rnto a suitable volumetric fiask, 
and proceed as directed for the Sampfe solution in Assay 
for Citric Add/Citrate and Phosphote (345), Assay Prepa- 
rotion for Citric Add/Citrate Assay. 

Analysis 

Samples: Standard solution 1 and Sample solution 
Proceed as directed for Assay for Citric Add/Citrate and 
Phosphote (345), Procedurę . 

Caltulate the percentage of anhydrous citric acid 
(CfiHjaO?) in relation to the labeled amount of magne¬ 
sium citrate in the volume of constituted orał solution 
taken: 


Result = (ruf Ti) x (Cs/Cu) x (Hj/Hj) * 100 

ru = peak area of citrate from the Sample solution 

n - peak area of citrate from Standard solution 1 

Cs - concentration of citrate in Standard solution 1 

(mg/mL) 

Cy = nominał concentration of magnesium citrate 
in the Sample solution (mg/mL) 

Hf = molecular weight of anhydrous citric acid, 
192*12 

Mr 2 - molecular weight of citrate (CsHsCb), 189.1 0 
Acceptance criteria: 7ó.ó%-93.7% of the labeled 
amount of magnesium citrate 

PERFORMANCE TESTS 

* Uniformity of Dosage Units (905): Meets the 
reguirements 

IMPURIT1ES 

* Chloride and Sulfate, Chloride (221) 

Sample solution: Constitute as directed m the labeiing. 
Acceptance criteria: A 2*G-mL portion of Somple solu - 
tion shows no morę chloride than corresponds to 
0.30 mL of 0.020 N hydrochloric acid (NMT 0.01%). 

* Chloride and Sulfate, Sulfate (221) 

Sample solution: Constitute as directed in the labeiing. 
Acceptance criteria: A 2.0-mL portion of Sample solu¬ 
tion shows no morę sulfate than corresponds to 
0.30 mL of 0.020 N sulfuric add {NMT 0.015%). 

* Tartaric Acid 

Sample solution: Constitute as directed in the labeiing. 
Analysis: To 10 mL of Sample solution in a test tubę, 
ada T mL of gladal acetic acid and 3 mL of a solution 
of potassium acetate (1 in 2). Shake the mixture vigor- 
ously, then gently rub the inner wali of the test tubę 
with a glass rod for a few min, and allow to stand for 1 
h* 

Acceptance criteria: No white, crystailine precipitate 
solubfe in 6 N ammonium hydroxide is formed. 

5PECIFIC TESTS 

* Microbial Enumeration Tests (61) and Tests for Speci 
fied Microorganisms (62): It meets the reguirements of 
the test for absence of Escherichia coli and Salmonella 
species. 

ADDITIONAL REQUIREMENT 5 

* PACKAGING AND Stdrage: Preserve in tight containers* 

* Labeiing: The la bel contains directions for constitution of 
the powder and States the equivalent amount of magne¬ 
sium citrate (C^HioMgiOn) in a given volume of the orał 
solution obtained after constitution, 

« USP Reference Standards (11) 

USP Citric Acid RS 
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Magnesium Cluconate 

.. K- 

1 ^ ÓH . 


* 2hjO 


Ci2H 2 2MgOi4 414.60 

GizH^MgOTi ‘ 2H 2 G 450.64 

p-Cluconic add, magnesium salt (2:1), hydrate; 

Magnesium D-gluconate (1:2) hydrate; 

Magnesium D-gluconate (1:2) dihydrate [59625-89-7]. 
Anhydrous [3632-91-5]. 


DEFENmON 

Magnesium Cluconate contains NLT 98.0% and NMT 
102.0% of anhydrous magnesium gluconate 
(Cuh^MgOu), calculated on the anhydrous basis. 



IDENTIFICATION 

* A* IDENTIFICATION Test s— C EN ER AL, Magnesium (191): A 

100-mg/mL solution meets the requirements. 

* B. Thin-Layer Chromatography 

Standard solution: 10 mg/mL of USP Potassium Gluco* 
nate RS 

Sampfe solution: 10 mg/mL of Magnesium Cluconate, 
heating in a water bath at 60°, if neeessary, to dissolve 

Chromatographk system 

(See Chromatography (621), Thin-Layer Chromato¬ 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographk siiica 
gel 

Application volume: 5 pL 

Developing solvent system: Alcoho!, ethyl acetate, 
ammonium hydroxide, and water (50:10:10:30) 

Spray reagent: Dissolve 2.5 g of ammonium molyb- 
date in 50 mL of 2 N sulfuhc acid iń a 100-mL volu- 
metric fiask, add 1.0 g of cerk sulfate, swirl to dissolve, 
and dilute with 2 N sulfuric acid to volume. 

Analysis 

Sampfes: Standard solution and Sample solution 
Develop the chroma togram untit the solvent front has 
moved about three-fourths of the length of the piąte, 
Remove the piąte from the chamber, and dry at 110° 
for 20 min. Allow to cool, and spray with the Spray 
reagent Heat the piąte at 110° for about 10 mm. 

Acceptance criteria: The pnncipa! spot of the Sample 
solution corresponds in co lor, size, and Rf value to that 
of the Standard solution. 


ASSAY 
* Procedurę 

Sample: 800 mg of Magnesium Gluconate 
Blank: 20 mL of water 
Titrimetric system 
(See Titrimetry (541)0 
Modę: Direct titration 
Titrant: 0.05 M edetate disodium VS 
Endpoint detection: Visual 
Analysis: Dissolve the Somple in 20 mL of water. Add 
5 mL of ammonia-ammonium chloride buffer TS and 
0.1 ml of eriochrome black TS. Titrate with Titrant to a 
blue endpoint. Perform the Blank determination. 
CalcuJate the percentage of magnesium gluconate 
{CizfbjMgGH) in the Sample taken: 


Result = {[(1/j “l/ s )xMxf ]tW\ x 100] 

V$ = Titrant volume consumed by the Sample (ml) 
V B = Titrant volume consumed by the Blank (mL) 

M ~ Titrant molarity (mM/mL) 

F = equivalency factor, 414,6 mg/mM 

W ~ Sample weight (mg) 


Acceptance critena: 98,0%^] 02.0% on the anhydrous 
basis 

IMPURITIES 

* Chloride and Sulfate, Chloride (221) 

Standard solution: 0.7 mL of 0.020 N hydrochforic 
add 

Sample: 1.0 g 

Acceptance criteria: NMT 0.05% 

• CHLORIDE AND SULFATE, Sulfate (221) 

Standard solution: 1.0 mL of 0.020 N sulfuric add 
Sample: 2.0 g 

Acceptance cnteria: NMT 0,05% 


Delete the fot to win g: 

•• Heavy Metals (231) 

Test preparation: 1.0 g in 10 mL of water. Add ó mL of 
3 N hydrochforic acid, and dilute with water to 25 mL. 
Acceptance criteria: NMT 20 ppm* t orfic.ai 1 - 1^201 aj 

* Reducing Substances 

Sample: 1.0 g of Magnesium Gluconate 
Blank: 10 mL of water 
Titrimetric system 
(See Titrimetry (541).) 

Modę: Residua! titration 

Titrant: 0,1 N iodine V5 

Baek titrant; 0.1 N sodium thiosulfate VS 

Endpoint detection: Visual 

Analysis: Transfer the Sample to a 250-mL eonical fiask, 
dissolve in 10 mL of water, and add 25 ml of alkaline 
cupric citrate TS. Cover the fiask, boil gently for 5 min, 
accurately timed, and cool rapidly to room tempera¬ 
turę. Ada 25 mL of 0,6 N acetic acid, 10.0 mL of 77- 
trant , and 10 mL of 3 N hydrochloric acid, and titrate 
with Bock titrant adding 3 mL of starch TS as the 
endpoint Is approachecf. Perform the Blank determina- 
tion. 

Calculate the percentage of reducing substances (as dex- 
trose) in the Sample taken: 

Result = {[(V s - Vs) x N x F\/W\ x 100 

Vb = Bock titrant volume consumed by the Blank 
(mL) 

1/5 - Bock titrant volume consumed by the Sample 

(mL) 

N = Bock titrant normality (mEq/mL) 

F = equivalency factor, 27 mg/mEq 

W = Somple weight (mg) 

Acceptance criteria: NMT 1.0% 

SPECIFIC TESTS 

* RH (791) 

Sample solution: 50 mg/mL 
Acceptance criteria: 6,0-7,8 

* Water Determination, Method Ib (921) 

Test preparation: Proceed as directed in the chapter. 
Allow 30 min for solubilization of Magnesium Gluco¬ 
nate and for the reaction to reach completion. 

Blank: Use the same vo!ume of Reagent as that of the 
Test preparation but without the spedmen. 

Anafysis 

Sampies: Test preparation and Blank 
Calculate the water eon tent, In mg, of the Magnesium 
Gluconate taken: 

Result = F x (X B - X) x R 

X B = volume of standardized Water-Methanol 
Solution required to neutralize the 
unconsumed Reagent in the Btank 
determination (mL) 

The other terms are as defined in Water Determination, 
Method ib (921). 
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Acceptance criteria: 3.0%-l 2,0% 

ADDIUONAL REQUIREIV1ENTS 

* Packaging AND Storage: Preserve in welhclosed 

containers. 

• USP Referenci Standards (11) 

USP Potassium Gluconate RS 


Magnesium Gluconate Tabiets 

DEFINmON 

Magnesium Gluconate Tabiets contain NIT 95,0% and NMT 
105.0% of the labeled amount of magnesium gluconate 
(CnH»MgQi4)> 

IDENTIFICATION 

* A. Identification TESTS— General, Magnesium (191) 

Sampfe solution: A filtered solution in water from pow- 
dered Tabiets, equivalent to 100 mg/mL of magnesium 
gluconate 

Acceptance criteria: Meet the reąuirements 

* B. Thin -Layer Chromatographic Identification Test 

Standard solution: 10 mg/mL of USP Potassium Gluco¬ 
nate RS 

Sample solution: Equiva!ent to 10 mg/mL of magne¬ 
sium gluconate from a dilution of the Sample solution 
obtained for the Identification test A 
Chromatographic system 
(See Ch roma tog ropny (621), Thin - i ayer Chromato- 
graphy.) 

Modę: TLC 

Adsorbent; 0,25-mm layer of chromatographic silica 
gel 

Application volume: 5 

Developing solvent system: Alcohol, ethyl acetate, 
ammonium hydroxtde, and water (50:10:10:30) 

Spray reagent: Dlssolve 2.5 g of ammonium molyb- 
date In 50 mL of 2 M sulfuric acid in a 100-mL volu- 
metric fiask, add 1.0 g of ceric sulfate, swirl to dissoh/e, 
and dilute with 2 N sulfuric acid to voiume. 

Analysis 

Samples: Standard solution and Sample solution 
Devetop the chromatogram until the solvent front has 
moved about three-fourths of the length of the piąte, 
Remove the piąte from the chamber, and dry at 110° 
for 20 min, Al Iow to cool, and spray with Spray rea¬ 
gent Heat the piąte at 110° for about 10 min. 
Acceptance criteria: The principal spot of the Sample 
solution corresponds in color, size, and Rf value to that 
of the Standard solution. 

AS5AY 

* Procedurę 

Sample: A portion of the powder from NLT 20 ftnely 
powdered Tabiets, equivafent to 800 mg of magnesium 
gluconate 

Blank: Proceed as directed in the Analysis without the 
Sample. 

Titrfmetric system 
(See Tttrimetry (5 41).) 

Modę: Direct titration 
Titrant: 0.05 M edetate disodium VS 
Endpoint detection: Visual 
Analysis: Transfer the Sample to a crucible, and ignite, 
gently at first, until free from carbon, Cool the crucible, 
add 25 mL of water and 5 mL of hydrochloric acid, and 
sbr. Heat on a steam bath for 5 mm. Filter, rinsrng the 
f ii ter with $everal portion s of water. Dilute the com- 
bined filtrate and washings with water to 150 mL, Add 
ammonia-ammomum chforide buffer TS until the solu- 
tion is neutral to litmus. Add an excess of 5 ml of am- 


monia-ammonium chloride buffer TS and 0.1 mL of eri- 
ochrome black TS, and tłtrate with Titrant to a blue 
endpoint. Perform a Blank determination. 

Calculate the percentage of the labeled amount of 
magnesium gluconate {C t 2 H? 2 MgOi 4 ) in the portion of 
Tabiets taken: 

Result = {[(lA ~ V B ) x M x F\/W] x 100 

V$ ^ Tttrant volume consumed by the Sample (mL) 

V a - Titrant vo!ume consumed by the Blank (mL) 

M = actual molarity of the Titrant (mM/mL) 

F = equivaJency factor, 414.6 mg/mM 

W = nominał amount of magnesium gluconate In 

the Sample taken (mg) 

Acceptance criteria: 95:0%-105,0% 

PERFORMANCE TE5TS 

* DlSSOLUTtON (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: Solution having a known concentra¬ 
tion of magnesium in the Medium 
Sample solution: Filtered portion of the solution under 
test, suitably diluted with the Medium if necessary 
instrumental conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelength; 285.2 nm 
Lamp: Magnesium hollow-cathode 
Flame: Air~acetylene 
Analysis 

Samples: Standard solution and Sample solution 
Determine the concentration of magnesium (Mg) in the 
Sample solution in companson with a Standard solution , 
Calculate the percentage of the labeled amount of 
magnesium gluconate (CuH^MgOn) dissolved: 

Result = (C x D X V/L) x ( MJA f ) x 100 

C = determined concentration of magnesium in 
the Sample solution (mg/mL) 

D = dii u tion factor for the Sample solution 
V = volume of Medium , 900 mL 
L = label amount of magnesium gluconate 
(mg/Tablet) 

M r = molecular weight of magnesium gluconate, 
414.60 

A t = atomie weight of magnesium, 24.31 
Tolerances: NLT 80.0% (Q) of the labeled amount of 
magnesium gluconate (Cuł^MgOu) is dissolved. 

* Uniformfty of Dosace Unus (905): Meet the 

reguirements 

ADDBTIONAL REQUIREMENT5 

* Packaginc and Storage: Preserve in well-dosed 

containers, 

* USP Reference Standard* (11) 

USP Potassium Gluconate RS 


Magnesium HydroKide_ 

Mg(OH); 58.32 
Magnesium hydroxide. 

Magnesium hydroxide [1309-42-8]. 

» Magnesium Hydroxide, dried at 105° for 
2 hours, contains not less than 95.0pereent and 
not morę than 100.5 percent of Mg(OH) 2 . 
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Packaging and storage— Preserve in tight containers, 
Identification— A 1 in 20 solution tn 3 N hydrochloric acid 
responds to the tests for Magnesium (191), 

Microbial enumeration tests (61) and Tests for speci- 
fled microorganisms (62)—It meets the requirements of 
the test for absence of Escheńchio colt. 

Loss on drylng (731)—-Dry it at 105° for 2 hours: it loses 
not morę than 2.0% of its weight. 

Loss on ignition (733)—Igmte it at 800°, increasmg the 
heat gradualty, to constant weight: it loses between 30.0% 
and 33.0% of its weight 

Soluble salts— Boli 2.0 g with 100 mL of water for 5 min- 
utes in a covered beaker, filter while hot, cool, and dilute 
the filtrate with water to 100 mL. Titrate 50 mL of the di- 
luted filtrate with 0.10 N sulfuric acid, using methyl red TS 
as the indicator: not morę than 2.0 mL of tne acia is con- 
sumed. Evaporate 25 ml of the diluted filtrate to dryness, 
and dry at 105° for 3 hours: not morę than 10 mg of resi- 
due remains, 

Carbonate— Boil a mixture of 0.10 g with 5 mL of water, 
cool, and add 5 mL of 6 N acetic acid: not morę than a 
slight effervescence is observed. 

Limit of calclum— 

Dilute hydrochloric add , Lanthanum solution. Standard 
preparations, and Blank solution —Prepare as directed in the 
test for Limit of caldum under Magnesium Carbonate. 

Test preparation —Transfer 250 mg of Magnesium Hydrox- 
ide, previously drśed, to a beaker, add 30 mL of Dilute hydro¬ 
chloric add f and stir until dissolved, heating if necessary. 
Transfer the solution so obtained to a 200-mL volumetric 
fiask containing 4 ml of Lanthanum solution , dilute with 
water to volume, and mix. 

Procedurę—Proceed as directed in the test for Limit of cat- 
dum under Magnesium Corbonate: the limit rs 1.5%, 


Delete the fołłowing: 

*Heavy metals, Method I (231)—Dissolve 1.0 g in 15 mL 
of 3 N hydrochloric acid, and evaporate the solution on a 
steam bath to dryness. Toward the end of the evaporation, 
stir the residue frenuently, disintegrate it so that finally a dry 
powder is obtained, dissolve the residue in 20 mL of water, 
and filier. To the filtrate, which should be neutral to litmus, 
add 2 mL of 1 N acetic acid, and dilute with water to 
25 mL: the limit is 20 |i§ per g.* corndoi h^ois) 

Limit of lead— [NOTĘ— When water is specified as a diluent, 
use deionized ultra-filtered water.] 

Blank solution —Transfer 3.0 mL of nitric add to a 50-mL 
volumetric fiask, and dilute with water to volume. 

Thaliium internat standard 20 ppb —[notę —Use this solu¬ 
tion only if an ICP-MS instrument is used. This internal stan¬ 
dard is added in-line via a mixing błock between the sample 
probe and the spray chamber.J Dilute 20.0 mL of a com- 
mercially prepared thaliium ICP standard solution 
(1000 ppb) with water to 1 L. 

Dilute nitric add —Dilute 2.0 mL of nitric acid with water 
to 100 mL. 

Standard stock solution 100 ppb —Prepare this solution 
fresh every two months. Quantitatively dilute an accurately 
measured volume of a commertially prepared lead ICP stan¬ 
dard (1000 ppm) with Dilute nitric add to obtain a solution 
containing 10 ppm of lead. Further dilute this solution with 
Dilute nitnc add to obtain a solution containing 1000 ppb of 
lead. Transfer 10.0 mL of this solution to a separate 100-mL 
volumetric fiask, add 2.0 mL of nitric acid, and dilute with 
water to volume. 

Standard Solutions—Prepare these Solutions fresh weekly. 
[NOTĘ—The concentratfons specified below are recom- 
mended if an ICP-MS instrument is used. If an ICP-AES in¬ 
strument Is used, the concentrations of the Standard sofu- 


tiom may be modified to adapt to the working rangę of the 
instrument.] Transfer 5.0 mL of the Standard stock solution 
100 ppb to a 50-mL volumetric fiask, add 3.0 mL of nitric 
acid, and dilute with water to volume (Standard lead solu¬ 
tion 10 ppb). Transfer 5.0 mL of Standard lead solution 
10 ppb to a 50-mL volumetric fiask, add 3.0 mL of nitric 
acid, and dilute with water to volume (Standard lead solu¬ 
tion 1 ppb). 

Test solution —[notę—T he concentration specified below 
is recommended if an ICP-MS instrument is used, If an 
ICP-AES instrument is used, the concentration of the Test 
solution may be modified to adapt to the working rangę of 
the instrument,] 

Accurately weigh about 0.25 g of Magnesium Hydroxide. 
Cautiously add 3,0 mL of nitric acid, and mix until the sam¬ 
ple is dissolved. Accurately transfer this solution to a 50-mL 
volumetric fiask, and dilute with water to volume. 

Procedurę fsee Plasma Spectrochemistry (73G»—The induc- 
tively co u pled piasma-mass spectrometer (ICP-MS) is 
eguipped with a quadrupole mass spectrometer and an ion 
detector maintained unaer vacuum, The instrument should 
read all isotopes for lead (206, 207, and 208 amu) and the 
thaliium internal standard (205 amu), and should report the 
total lead content using the most naturally abundant iso- 
tope at 208 amu. Alternatively, lead couid be determined 
using an fnductiveiy coupled plasma-atomic emission spec¬ 
trometer (ICP-AES) by measuring the emission at 220.353 
nm, with the settings optimized as directed by the manufac- 
turer, [NOTĘ—To minimize matrix interference when using an 
ICP-AES instrument, it is recommended that the method of 
standard additions be used.] 

Instrument performance must be veriłied to conform to 
the manufactureris specifications for resolution and sensitiy- 
ity. Before analyzing samples, the instrument must pass a 
suitable performance check. Cenerate the calibration curve 
using the Blank solution , Standard lead solution 1 ppb , and 
Standard lead solution 10 ppb: a linear regression coefficient 
is not less than 0.999. 

Aspirate the Test soiution, at least in duplicate, and calcu- 
late the amount of lead using the calibration curve. Report 
the average reading as the lead content of the sample, Cal- 
culate the content of lead in the portion of Magnesium Hy- 
droxide taken: not morę than 0,00015% (1.5 ppm) is 
found. 

Assay —Transfer about 75 mg of Magnesium Hydroxide, 
previously dried and accurately weigned, to a conical fiask. 
Add 2 mL of 3 N hydrochloric acid, and świr! to dissoh/e. 

Add 100 mL of water, adjust the reaction of the solution to 
a pH of 7 (using pH indicator paper; see Indicator and Test 
Papers under Reagents in the section Reagents, indicators , 
and Solutions) with 1 N sodium hydroxide, add 5 mL of am- 
monia-ammonium chloride buffer TS and 0.15 mL of eri- 
ochrome black TS, and titrate with 0,05 M edetate diso- 
dium V5 to a blue endpoint. Each mL of 0,05 M edetate 
disodium is equivalent to 2.916 mg of MgfOH)^. 


Magnesium Hydroxide Pastę 

» Magnesium Hydroxide Pastę is an aqueous 
pastę of Magnesium Hydroxide. It contains not 
less than 93.0 percent and not morę than 
107.0 percent of the labeled amount of magne¬ 
sium hydroxide [Mg(OH) 2 ], the labeled amount 
being not less than 28.0 percent and not morę 
than 70.0 percent of magnesium hydroxide. 

Packaging and storage —Preserve in tight containers. 
Identification —One g of Pastę dissolved in 10 mL of 3 N 
hydrochloric acid responds to the tests for Magnesium (191). 
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Mit robi al enumeration tests (61) and Tests for speci- 
fied mlcroorganisrns (62)—Its total aerobic microbial 
count does not exceed 400 cfu per g, and it meets the 
reguirements of the test for absence of Eschedchta coli 


Ćhange to read: 

Soluble alkalies —Accurately weigh a portion of Pastę, 
equivaient to about 7,75 g of magnesium hydroxide, and 
mix with 75.0 mL of water* Transfer about 25 ml of this 
diluted Pastę to a fil ter, and reject the first 5 mL of the fil- 
tratę* [notę— Retain the remaining diluted Pastę for the test 
for Corbonate ond acid-insofuble matter .** toffldu Hm-aalaj Di* 
lute 5 mL of the elear fiftrate with 40 mL of water, Add 1 
drop of methyl red TS, and Utratę the solution wfth 0*10 N 
sulfuric acid to the production of a persistent pink color: not 
morę than 1.0 ml of the acid is required. 

Soluble salts— To 5*0 mL of the elear filtrate obtained In 
the test for Soluble alkalies add 3 drops of sulfuric acid, 
evaporate on a steam bath to dryness, and rgnite gentty to 
constant weightr the residue weighs not morę than 12 mg* 
Carbonate and acid-insoluble matter —To 1 mL of the 
diluted Pastę obtained in the test for Soluble alkalies add 

2 mL of 3 N hydrochloric acid: not morę than a slight effer- 
yescence occurs, and the solution is not morę than slightly 
turbid. 

Limit of calclum— 

Dilule hydrochlonc acid , Lanthanum solution. Standard 
preparatbns , and Blank solution— Prepare as directed in ihe 
test for Limit of caldum under Magnesium Corbonate. 

Test preparat ton —Transfer a portion of the Pastę, eq u ivs- 
lent to 250 mg of Mg(OH> 2 , to a beaker, add 30 mL of Di* 
lute hydrochlonc acid, and stir until dissolved, heating if nec- 
essary. Transfer the solution so obtained to a 200-mL 
Yolumetric fiask contaimng 4 mL of Lanthonum solution , di- 
lute with water to yolume, and mix. 

Procedurę— Proceed as directed in the test for Limit of cah 
cium under Magnesium Corbonate: the limit is 1*5%* 

Detete the following: 

*Heavy met ais, Method / (231)—To 4.0 mL of the diluted 
Pastę obtained in the test for Soluble alkalies add 6 ml of 

3 N hydrochloric acid, and evaporate the solution on a 
steam bath to dryness, with freąuent stirring* Dissolve the 
residue in 20 mL of water, and evaporate to dryness in the 
same manner as before. Redissolve in 20 mL of water, filter 
if necessary, and dilute with water to 25 mL: the limit is 

5 ppm, based on the amount of diluted Pastę taken** { cnt KU . > 

jł^aois) 

Limit of lead— 

Blank soiution , Thaiiium internal standard 20 ppb f Dilute ni* 
tric acid\ Standard stock solution 100 ppb, and Standard Solu¬ 
tions— Proceed as directed in the test for Limit of lead under 
Magnesium Hydroxide> 

Test solution —Accurately weigh an amount of Pastę 
equivaient to 0.25 g of magnesium hydroxide. Cautiously 
add 3*0 mL of nitric acid, and mix until the sam ple is dis- 
sofved* Accurately transfer this solution to a 50-mL volumeL 
ric fiask, and dilute with water to voiume. [NOTĘ—This con- 
centration is recommended if an ICP-MS instrument is used. 
If an ICP-AES instrument Is used, the concentration of the 
Test solution may be modified to adapt to the working rangę 
of the instrument.] 

Procedurę— Proceed as directed in the test for Limit of 
lead under Magnesium Hydroxide. Calcu la te the eon tent of 
lead in the portion of Pastę taken based on the content of 
magnesium hydroxide in the Pastę, as determined in the 
Assoy; not morę than 0*00015% (1 *5 ppm) is found* 


Assay— Transfer an accurately weighed portion of Pastę, 
equivalent to about 250 mg of magnesium hydroxide, to a 
100-mL yolumetric fiask* Dissolve in 10 mL or 3 N hydro¬ 
chloric acid, dilute with water to yolume, and mix. Filter, if 
necessary, and transfer 25.0 mL of the filtrate to a beaker 
contalning 75 mL of water, and mix. Adjust the reaction of 
the solution to a pH of 7 {using pH indteator paper; see 
Indicator and Test Papers under Reagents In the section Re- 
agents f fndicators, and Solutions ) with 1 N sodium hydroxide, 
add 5 mL of ammonia-ammonium chloride buffer T5 and 
0.15 mL of eriochrome black TS, and titrate with 0,05 M 
edetate disodium V5 to a b!ue endpoint* Each mL of 0.05 M 
edetate disodium Is equivalent to 2.916 mg of magnesium 
hydroxide [Mg(OH) 2 ] T 


Magnesium Ox5de 

MgO 40,30 

Magnesium oxide [1309-48-4]* 

DEFINITION 

Magnesium Oxide, after ignttton, contains NLT 96.0% and 
NMT 100.5% of magnesium oxide (MgO). 

IDENTIFICATION 

* A* Identification Tests—Generał, Magnesium (191): A 
solution in diluted hydrochloric acid meets the 
requirements* 

ASSAY 
« Procedurę 

Diluted ammonium hydroxide: Dilute 67 g of ammo- 
nium hydroxide (about 75 ml) with water to 100 mL* 
Buffer: Prepare ammonium chloride buffer pH 10 as 
follows. In a 100-mL yolumetric fiask, dissolve 5.4 g of 
ammonium chloride in 20 mL of water, add 35 mL of 
Diluted ammonium hydroxide t and dilute with water to 
volume. 

Sam ple stock solution: Ignite a sample of Magnesium 
Oxide to a constant weigh t in the temperaturę rangę of 
(800 o -900°) ± 25T Weigh 320 mg of tne ignited sam¬ 
ple Into a 100-mL volumetric fiask, dissolve in 20 mL of 
2 N hydrochloric add, and dilute with water to yolume. 
Sample solution: Transfer 20.0 mL of the Sample stock 
solution to a 500-ml fiask, and dilute with water to 
300 mL. The Sample solution Is equivalent to 64 mg of 
ignited Magnesium Oxide. 

Analysis: To the Sample solution , add 10 mL of Buffer 
and 50 mg of eriochrome black T-sodium chloride indi¬ 
cator. Heat the sample to 40°, and titrate to a blue 
endpoint with 0*1 M edetate disodium VS* Perform a 
blank determinatlon, and make any necessary correc- 
tion to determine the yolume of 0,1 M edetate diso¬ 
dium consumed (Vś}> 

Calculate the yolume of OJ M edetate disodium, 14 0 , in 
mL, consumed by caldum, which is present in the 
portion of Magnesium Oxide taken: 

Voj = (Wx Lca)/(fc fl x 100) 

W - amount of Ignited Magnesium Oxide in Ihe 
Sample solution (mg) 

Lca ~ content of caldum as determined in the test 
for Limit of Caldum (%) 

fzn - weight of caldum equivalent to each mL of 
0.1 M edetate disodium, 4*008 mej 
Calculate the percentage of magnesium oxide (MgO) in 
the portion of Magnesium Oxide taken; 

Result = (Vt - V Ca ) x (Fugo/W) x 100 

= yolume of 0*1 M edetate disodium consumed 
by the Sample solution (mL) 
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Vca " vofume of 0.1 M edetate disodtum consumed 
by ealdum (ml) 

F^go = weight of Magnesium Oxide equivalent to 
each mL of 0,1 M edetate disodium, 

4.030 mg 

W ~ amount of the ignited Magnes!um Qxide in 
the Sample sofution (mg) 

Acceptance criteria: 96.0%-100.5% after ignitlon 

1MPUR1TIES 

• Free Alkali and Soluble Salts 

Sample solution: Soii 2.0 g with 100 mL of water for 5 
min in a eovered beaker, and filter while hot. Allow to 
cool, and dilute with water to 100 ml. 

Anaiysis 1; To 50 mL of the Sample solution add methyl 
red TS, and titratę with 0,10 N sulfuhc add. 

Acceptance arteria 1: NMT 2.0 mL of the acid \s 
consumed, 

Anaiysis 2: Evaporate 25 mL of the remaining Sample 
solution to dryness, and dry at 105 D for 1 h, 

Acceptance criteria 2: NMT 10 mg of residue remains 
(NMT 2.0%). 

« ACID-DNSOLUBLE SUBSTANtES 

Sample: 2 g 

Anaiysis: Mix the Sample with 75 mL of water, add hy- 
drochloric acid In smali portions with agitation until no 
morę dissofves, and boit for 5 min. If an insolubte resi- 
due remains, fil ter, wash well with water until the fast 
washing is free from chloride, and ignite, 

Acceptance criteria: The weight of the ignited residue 
is NMT 2 mg (NMT 0.1%). 

« Limit of Calcium 

[Notę—A commercially available atomie absorption stan¬ 
dard solution for catcium may be used where prepara¬ 
tion of a calcium standard stock solution is described 
below. Concentrations of the Standard Solutions and the 
Sample solution may be modified to fit the linear or 
worfdng rangę of the instrument.] 

Dilute hydrochloric acid: Dilute lOOmL of hydrochlo- 
ric acid with water to 1000 mL, 

Lanthanum solution: To 58.65 g of lanthanum oxide, 
add 400 mL of water, and add, gradually with stirring, 
250 mL of hydrochloric acid* Stir until dis$olved, and 
dilute with water to 1000 mL 

Standard Solutions: Transfer 249.7 mg of caidurn car- 
bonate, previously dried at 300° for 3 h and cooled In a 
desiccator for 2 h, to a 100-mL volumetnc fiask. Dis- 
soive in a minimum amount of hydrochloric add, and 
dilute with water to vo!ume. Transfer 1.0, 5.0, 10.0, 
and 15.0 mL of Lhis stock solution to separate 1000-mL 
volumetric flasks, each containmg 20 mL of the Lantha¬ 
num solution and 40 mL of Dilute hydrochloric add , and 
dilute with water to volume. These Standard Solutions 
contain 1,0, 5.0, 10.0, and 15*0 pg/mL of calcium, 
respectiveiy. 

Sample solution: Transfer 250 mg of Magnesium Ox- 
Ide, freshly ignited for 1 h in the temperaturę rangę of 
(800 D -900°) ± 25°, to a beaker. Add 30 mL of Dilute 
hydrochloric acid, and stir until dissofved, heating If nec- 
essary. Transfer the solution so obtalned to a 200-mL 
volumetric fiask containing 4 ml of Lanthanum solution, 
and dilute with water to volume. 

Blank solution: Transfer 4 mL of the Lanthanum solution 
and 10 mL of Dilute hydrochloric add to a 200-mL volu- 
metric fiask, and dilute with water to volume* 

Instrumental conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelength: Calcium emission linę at 
422.7 nm 

Lamp: Calcium hollow-cathode 
Ramę: Nitrous oxide-acetylene 

Anaiysis 

Samples: Standard Solutions f Sample solution f and Blank 
sofution 


Using the calibration graph, determlne the concentra- 
tion, C in pg/mL, of calcium in the Sample solution. 
Calculate the percentage of calcium in the portion of 
Magnesium Ox!de taken: 

Result = [(V/W) x Cx F] x 100 

V - volume of the Sample solution (mL) 

W = weight of Magnesium Ox!de (mg) 

C - concentration of caidum in the Sample 
solution (pg/mL) 

F = conversion from pg/mL to mg/mL, 0.001 
Acceptance criteria: NMT 1.1% 

Dełete the foltowing: 

Heavy Metals (231) 

Test preparation: DIssolve 2.0 g in 35 ml of 3 N hy¬ 
drochloric add, and evaporate the solution on a steam 
bath to dryness. Toward the end of the evaporation, stir 
frequently to disintegrate the residue so that finally a 
dry powder is obtalned. Dissolve the residue in 20 mL 
of water, and evaporate to dryness in the same manner 
as before. Redissotae the residue in 20 mL of water, Li¬ 
ter if necessary, and dilute with water to 40 ml. To 
20 mL, add water to make 25 mL. 

Acceptance criteria: NMT 20 ppm* h^ 2 ois) 

o Iron (241) 

Test preparation: Boif 40 mg with 5 mL of 2 N nkric 
acid for 1 min. Cool, dilute with water to 50 mL, and 
mlx. Dilute 25 mL of thls solution with water to 45 mL, 
and add 2 ml of hydrochloric acid* 

Acceptance criteria: NMT 0,05% 

SPECIFIC TESTS 

* LOSS ON IGNITION (733) 

Sample: 500-1000 mg 

Anaiysis: Transfer the Sample to a tared platinum crud- 
bfe, and Ignite in the temperaturę rangę of (800°-900°) 
± 25° to constant weight. 

Acceptance criteria: NMT 10*0% 

■ Bulk Density and Tapped Density df Pgwders, Bufk Den¬ 
sity j Method I (616): Using the procedurę specified in 
the chapter, determine the bulk density of Maanesium 
Oxide, 

ADDITIONAL R]EQUmEMENTS 

* Packaging and Stdrage: Preserve In trght containers. 

* Labeling: Label it to indicate its bulk density* The indh 

cated density may be in the form of a rangę. 


Magnes Smbti Oxide Capsuies 

DEFINITION 

Magnesium Oxide Capsuies contain NLT 90.0% and NMT 
110,0% of the labeled amount of magnesium oxide 
(MgO). 

IDENTIFICATION 

» A. Identification Tests—General, Magnesium (191) 
Sample solution: Transfer the contents of 1 CapsuJe to 
a beaker. Add 10 mL of 3 N hydrochloric acid and 
5 drops of methyl red TS, and heat to boillng* Add 6 N 
ammonium hydroxide until the cofor of the solution 
changes to deep yellow, then continue boillng for 2 
min, and filier. Use the fil tratę* 
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Acceptance criteria: Meet the reguśrements 

ASSAY 

• Procedurę 

Eriochrome black indicator solution; Dissolve 200 mg 
of eriochrome black T in a mixture of 15 mL of trietha- 
nolamine and 5 mL of dehydrated alcohol. 

Sample solution: Mix the contents of NLT 20 Capsules. 
Transfer a portion of the powder, equivalent to 500 mg 
of magnesium oxide, to a beaker, Add 20 mL of water, 
and slowly add 40 mL of 3 N hydrach loric add with 
mixing. Heat the mteture to boiling, cool, and fil ter into 
a 200-mL volumetric fiask. Wash the beaker with water, 
addinp the washings to the filter, Add water to votume* * 
Anaiysis: Transfer 20*0 mL of the Sample solution to a 
400-mL beaker. Add ISO mL of water and 20 mL of tri- 
ethanolamine, and stir. Add 10 mL of ammonia-am- 
monium chloride buffer TS and 3 drops of Eriochrome 
black indkator solution, Coo! the solution to 3°-4° by 
immersion of the beaker in an ice bath. Remove, and 
titrate with 0.05 M edetate disodium VS to a bJue 
endpoint, Perform a blank determination, substituting 
20 ml of water for the Somple solution, and make any 
necessary correction (see Titrimetry (541», Each mL of 
0.05 M edetate disodium consumed is equivalent to 
2.015 mg of MgO. 

Acceptance criteria: 90*0%-110*0% 

PERFORMANCE TESTS 

* Dissolution (711) 

Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Anaiysis: Using atomie absorption spectrophotometry 
at a wave3ength of 285.2 nm, determine the amount of 
MgO dissolved, using filtered portions of the solution 
under test, suita bly diluted wiLh Medium if necessary, in 
companson with a standard solution having a known 
concentration of magnesium in the same Medium. 
Tolerances: NLT 75% (Q) of the labeled amount of 
MgO is dissolved. 

* UNIFORMITY OF Dosage Units (905): Meet the 

requirements 

SPECIFIC TESTS 

• A CJ D - N EUTRA L I2i NG Capacity (301): NLT 5 mEq of add is 

consumed by the minimum single dose recommendec in 
the labefing, and NLT 85.0% of the expected mEn value 
calculated from the results of the Assay is obtalneo* Each 
mg of MgO has an expeeted acid-neutralizing capacity 
vafue of 0.0492 mEq. 

ADDITIONAL R£QUIREMENTS 

■ Packacing and Storage: Presen/e in weil-closed 
containers. 


Magnesium Oxide Tablets 

DEFINITION 

Magnesium Oxide Tablets contaln NLT 90.0% and NMT 
110.0% of the labeled amount of magnesium oxide 
(MgO). 

IDENTIFICATION 

* A* Identification Tests—General, Magnesium <191) 
Sample solution: Finely powder 1 Tablet. Transfer the 
powder to a beaker, aad 10 mL of 3 N hydrochloric 
acid and 5 drops of methyl red TS, and heat to boiling* 
Add 6 N ammonium hydroxide untfl the color of the 
solution changes to deep yellow, then continue boiling 
for 2 min, and filter. Use the filtrate. 


Acceptance criteria: Meet the reguirements 

ASSAY 

* Procedurę 

Eriochrome black indicator solution: Dissolve 200 mg 
of eriochrome bJack Tina mbeture of 1 5 mL of trietha- 
nolamine and 5 mL of dehydrated alcohol. 

Sample solution: Finely powder NLT 20 Tablets* Trans¬ 
fer a portion of the powder, equrvalent to 500 mg of 
magnesium oxide, to a beaker. Add 20 mL of water, 
andslowly add 40 mL of 3 N hydrochloric acid, with 
mixing. Heat the mixture to boiling, cool, and filter into 
a 200-mL volumetric fiask* Wash the beaker with water, 
adding the washings to the filter* Add water to volume. 
Anaiysis: Transfer 20.0 ml of the Sample solution to a 
400-mL beaker. Add 180 mL of water and 20 mL of tri- 
ethanolamine, and stir* Add 10 mL of ammonia-am- 
monium chloride buffer TS and 3 drops of Eriochrome 
black indicator solution , Cool the solution to 3°-4° by 
immersion of the beaker in an ice bath. Remove, and 
titrate with 0.05 M edetate disodium VS to a blue 
endpoint. Perform a blank determination, substituting 
20 mL of water for the Sample solution, and make any 
necessary correction (see Titrimetry (541))* Each mL of 
0.05 M edetate disodium consumed is equivalent to 
2*015 mg of MgO* 

Acceptance criteria: 90*0%-110*0% 

PERFORMANCE TESTS 

* DlSSOLUTION (711> 

Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 2: 75 rpm 
Time: 45 min 

Anaiysis: Using atomie absorption spectraphotometry 
at a wavelengtn of 285.2 nm, determine the amount of 
MgO dissolved, using filtered portions of the solution 
under test, suitably diluted with Medium if necessary, in 
companson with a standard solution havfng a known 
concentration of magnesium in the same Medium. 
Tolerances: NLT 75% (Q) of the labeled amount of 
MgO is di$solved. 

* Uniformity of Dosage Units (905): Meet the 
requirements 

SPECIFIC TESTS 

■ AcidNeutralizing Capacity (301) (where Tablets are la¬ 
beled as intended for antadd use): NLT 5 mEq of acid 
is consumed by the minimum single dose recommended 
in the fabeling, and NLT 85.0% ot the expected mEq 
vaiue calculated from the results of the Assay is obtained. 
Each mg of MgO has an expected acid-neutralizing ca¬ 
pacity value of 0.0492 mEq. 

ADDITIONAL requirements 

* Packagłnc and Storage: Preserve in well-closed 
containers. 


Magnesium Phosphate 

Mg 3 (PO^ • 5H,0 352.93 

Phosphoric acid, magnesium salt (2:3), pentahydrate; 
Magnesium phosphate (3:2) pentahydrate [10233-87-1]. 
Mg3(P0 4 )2 262.86 

[7757-87-1]* 

DEFINITION 

Magnesium Phosphate, ignited at 425° to constant weight, 
oontains NLT 98.0% and NMT 101 *5% of Mg 3 (P0 4 )2. 
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DDENTIFICATION 

* A . 

Sample: 200 mg 

Analysis: Dissofve the Sample in 10 mL of 2 N nitric 
acid, and add, dropwise, a m mon tu m molybdate TS. 
Acceptance criteria: A greenish-yellow precipitate of 
ammonium phosphomolybdate is formed, and it is sol- 
uble in 6 N ammonium hydroxide. 

* B. BDENTiFtCATiON Tests—GENERAL, Magnesium (191) 

Sample solution: D[$salve OJ g in 0,7 mL of 1 N acetic 
add and 20 mL of water. Add 1 mL of ferric chloride 
TS, allow to stand for 5 min, and fiiter. Use 5 mL of the 
filtra te. 

Acceptance criteria: Meets the requirements 

ASSAY 

* Procedurę 

Sample: 200 mg, previously ignited at 425 g to constant 
weight 

Analysis: Dissoive the Sample in a mixture of 25 mL of 
water and 10 mL of 2 N nitric acid. Fiiter, if necessary. 
Wash any precipitate, add sufficient 6 N ammonium hy- 
droxsde to the filtrate to produce a slight precipitate, 
and then disso3ve the precipitate by the addition of 
1 mL of 2 N nitric acid. Adjust the temperaturę to 50°, 
add 75 mL of ammonium molybdate TS, and maintain 
the temperaturę at 50° for 30 min, stirring occasionally. 
Wash the precipitate once or twice with water by de- 
cantation, using 30^10 mL each time and passing the 
washings through a fiiter. Transfer the precipitate to the 
fiiter, and wash with potassium nitrate solution (1 in 
100) until the last washing is not acid to litmus. Trans- 
fer the precipitate and fiiter to the precipitation vesseL 
Add 50 mL of water and 40,0 mL of 1 N sodium hy- 
droxide VS, and agitate until the precipitate is disso3ved. 
Add pheriolphthafein TS, and then titratę the excess at- 
kall with 1 N sulfuric add VS. Each mL of 1 N sodium 
hydroxide is equivalent to 5.716 mg of Mg 3 (PG.02. 
Acceptance criteria: 98.0%-101.5% on the previously 
ignited basis 

IMFURITIES 

« Acjd-Bnsołuble Sejbstances 

[Notę—P erform if an insolubte residue remains in the 
test for Carbonate.] 

Analysis: Fiiter the solution, wash well with hot water 
until the last washing Is free from chloride, and ignite 
the residue. 

Acceptance criteria: The weight of the residue does 
not exceecl 4 mg (NMT 0.2%). 

° SOLUBLE 5UBSTANCES 

Sample: 2,0 g 

Analysis: Digest the Sample with 100 ml of water on a 
steam bath for 30 min, Cool, add sufficient water to 
restore the original votume / mix, and fiiter. Evaporate 
50 ml of the filtrate to dryness, and ignite gently to 
constant weight. 

Acceptance criteria: The weight of the residue does 
not exceed 15 mg (NMT 1.5%). 

o Carbonate 
Sample: 2.0 g 

Analysis: Mix the Sample with 20 mL of water, and add 
hydrochioric add, dropwise, to dissolve. 

Acceptance criteria: No effervescence occurs when the 
acid is added. 

* Chloride and Sulfate, Chloride (221) 

Sample: 0.50 g 

Analysis: Dissofve the Sample in 50 mL of 2 N nitric 
acid, and add 1 mL of sifver nitrate TS. 

Acceptance criteria: The turbidity does not exceed that 
produced by 1.0 mL of 0.020 N hydrochioric acid 
(NMT OJ4%). 


* Chloride and Sulfate, Sulfate <221} 

Sample: 0.50 g 

Analysis: Dissolve the Sample in the smalfest possible 
amount of 3 N hydrochioric acid, di lute with water to 
48 mL, and add 2 mL of barium chloride TS. 
Acceptance criteria: The turbidity does not exceed that 
produced by 3.0 mL of 0.020 N sulfuric add (NMT 
0 , 6 %), 

* Limit of Nitrate 

Sample: 0.20 g 

Analysis: Mix the Sample with 5 mL of water, and add 
just sufficient hydrochioric add to dissolve. Dilute with 
water to 10 mL, add 0.1 mL of indigo carmine TS, then 
add, with stirring, 10 mL of sulfuric acid. 

Acceptance criteria: The biue color persists for NLT 5 
min. 

* Arsenic, Method I (211) 

Test preparation: Prepare as directed in the chapter, 
using 1.0 g and dissolving it first in just a sufficient 
amount or 3 N hydrochioric acia (about 9 mL). 
Acceptance criteria: NMT 3 ppm 

o Barium 

Sample: 2.0 g 

Analysis: Mix the Sample with 40 mL of water. Heat, 
add hydrochioric acid, dropwise, to dlssolve, and then 
add 1 mL of acid in excess. Cool, dilute with water to 
50 ml, and fiiter. To 5 ml of the filtrate add 1 mL of 
potassium sulfate TS. 

Acceptance criteria: No turbidity is produced within 15 
min* 

4 Calcium 

Sample: 0,50 g 

Analysis: Mix the Sample with 15 mL of water. Heat, 
ano add sufficient hydrochioric acid, in smali portions, 
to dissolve. Cool, add 6 N ammonium hydroxide, in 
smali portions, to produce a slight permanent precipi¬ 
tate, then add 2 mL of 6 N acetic acid. Dilute with 
water to 25 mL, and fiiter. To 10 ml of the filtrate add 
2 mL of ammonium oxa!ate TS, 

Acceptance criteria: NMT a slight turbidity is produced 
within 5 min. 

* Dl Basic Salt and Magnesium Oxide 

Sample: ignite about 2.5 g to constant weight and use 
2 g of the ignited salt. 

Analysis: Dissolve the Sample by warming with 50.0 mL 
of 1 N hydrochioric acid VS. Cool, add 1 or 2 drops of 
methy) o rangę TS, and slowly ti tratę the excess 1 N hy¬ 
drach loric. acid V5 with 1 N sodium hydroxide VS to a 
yellow color, vigorous!y shaking the mixture during the 
titration. 

Acceptance criteria: 14.8-15.4 mL of 1 N hydrochioric 
acid is consumed for each g of the ignited salt. 

^ Lead (251) 

Test preparation: DissoMe 1 .0 g in 20 mL of 3 N hy- 
drochlorlc acid, evaporate on a steam bath to lO mL, 
di fu te with water to 20 mL, and cool, 

Analysis: Proceed as directed in the chapter, using 
5 mL of Diluted Standard Lead Solution (5 pg of Pb). 
Acceptance criteria: NMT 5 ppm 

Oelete the foflowing: 

*» Heaw Metals, Method y <231) 

Test preparation: Dissolve 0,67 g in 4.5 mL of 3 N hy- 
drochloric acid, and dilute with water to 25 mL. 

Acceptance criteria: N MT 30 ppm * (omcui y .] aiT .201 

SFECBFIC TESTS 

* Mjcrobial Enumeration Tests (61) and Tests for Speci- 
fied Microorganisms <62): It meets the reguirements of 
the test for the absence of Escherichio coli . 

* Loss ON ICNmON (733): Ignite a sample at 425° to con¬ 
stant weight; it loses 20.0%-27.0% of its weight. 
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ADDITIONAL REQUIREMENTS 

• Packaging and Storace: Preserze in well-closed 
containers. 


Magnesium Salicylate 



C„H, 0 MgO s • 4HjO 370,59 

CuHioMgOs 298.54 

Magnesium, bis{2-hydroxybenzoato-0\0^)-, tetra hydrate; 
Magnesium salicylate (1:2), tetrahydrate [1891 7-95-8]. 
Anhydrous [18917-89-0], 

DEFINIT10N 

Magnesium Salicylate contains NLT 98,0% and NMT 
103.0% of magnesium salicylate (CMHioMgOe ■ 4H 2 0). 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. The retentron time of the major peak of the Sample 

solution corresponds to that of tne Standard solution , as 
obtained in the Assay. 

• C IDENTIFICATION TESTS—General, Magnesium <191); 

Meets the requirements 

ASSAY 

• Procedurę 

Mobile phaser Methanol, phosphoric acid, and water 
(40: 0,1; 60), prepared by adding 1 ml of phosphoric 
acid to a solution containing 400 ml of methanol and 
600 mL of water 

Standard solution: 0.5 mg/mL of USP Magnesium Sa- 
licytate RS, in Mobile phase 

Sample solution: 0.5 mg/ml of Magnesium Salicylate, 
in Mobile phase 
Chromatographic system 
(See Chromotography (621), System Suitability.) 

Modę: LC 

Detector; UV 236 nm 
Column; 4.6-mm x 10-cm; 5-pm packing LI 
Flow ratę: ] mL/min 
Injection volume: lOpL 
System suitability 
Sample; Standard solution 
Suitability reguirements 
Tailing ractor: NMT 1,5 
Reiative standard deviation: NMT 1.10% 

Anaiysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of magnesium salicylate 
(CmHioMgO« 4HiO) in the portion of Magnesium Sa- 
iicylate taken: 

Result = (r y /r s ) x (C s /G) x 100 

fu = peak response from the Sample solution 

f* ^ peak response from the Standard solution 

Cs - concentration of USP Magnesium Salicylate RS 
in the Standard solution (mg/ml) 

C u = concentration of Magnesium Salicylate in the 
Sample solution (mg/mL) 


Acceptance criteria: 98.0%-tO3.O% 

IMFURITIES 


Pele te the fołłowing: 

* IIeavy Metals, Method I (231): 40 ppm • coffican 44^201 aj 

0 0RGANIC IMPURITIES 

Mobile phase: Methanol, phosphoric acid, and water 
(40: 0.1: 60), prepared by adding 1 mL of phosphoric 
acid to a solution containing 400 mL of methanol and 
600 mL of water 

Standard stock solution: 0.25 mg/mL of USP Magne¬ 
sium Salicylate RS, 0,25 mg/mL of USP Salicyiic Acid Re- 
lated Compound A RS, 0.125 mg/mL of USP Salicyiic 
Acid Related Compound B RS, and 0,05 mg/mL of USP 
Phenol RS, in Mobile phase 

Standard solution: 0.005 mg/mL of USP Magnesium 
Salicylate RS, 0.005 mg/mL of USP Salicyiic Acid Related 
Compound A RS, 0.0025 mg/ml of USP Salicyiic Acid 
Related Compound 8 RS, and 0.001 mg/mL of USP 
Phenol RS, in Mobile phase prepared from Standard 
stock solution 

Sample solution: 5 mg/mL of Magnesium Salicylate, in 
Mobile phase 

Chromatographic system 

(See Chromatography (621), System Suitability ♦) 

Modę: LC 

Detector: UV 212 nm 
Column: 4.6-mm x 10-cm; 5-pm packing LT 
Flow ratę: 1 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Resolution: NIT 2.0 between any two peaks 
Relatiye standard deviation: NMT 3% for each peak 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the perce n ta ge of salicyiic acid related com¬ 
pound A, salicyiic acta related compound 8 , and phe¬ 
nol in the portion of Magnesium Salicylate taken: 

Result = {rjrs) x ( Q/Cu ) x 1 00 

ru - peak response of salicyiic acid related 
compound A, salicyiic acid related 
compound B, or pnenoi from the Sample 
solution 

r$ - peak response of salicyiic acid related 
compound A, salicyiic acid related 
compound B, or pnenoi from the Standard 
solution 

Cs = concentration of USP Salicyiic Acid Related 
Compound A RS, USP Salicyiic Acid Related 
Compound B RS, or USP Pnenoi RS in the 
Stanaard solution (mg/mL) 

C u - concentration of Magnesium Salicylate in the 
Sample solution (mg/mL) 

Calculate the perce n ta ge of any other indtvidual 
impurity in tne portion of Magnesium Salicylate taken: 

Result - (ryM) x (Cs/G) x 100 

fu = peak response of any other tndMdual impurity 
from tne Sample solution 
r 5 « peak response of salicyiic acid related 

compound 8 from tne Standard solution 
C$ = concentration of USP Salicyiic Acid Related 
Compound B RS in the Standard solution 
(mg/mL) 

Cu = concentration of Magnesium Salicylate in the 
Sample solution (mg/mL) 
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Acceptance critena: See Tobie L 


Table 1 


Mamę 

Rel^tive 

Retention 

Time 

Acceptance 

Criteria, 

NMT f%1 

Salicylic add related 
comoound A 

0,3 

0.1 

Phenol 

0.4 

0,02 

Salicylic acid related 
compound B 

0.6 

0,05 

Salicylic add 

1.0 

_ 

Any other rndividuai 
imourity 

— 

0,05 

To tal imourities 

— 

0.2 


5PECIFIC TESTS 
O Magnesium Content 

Sample solution: Transfer S00 mg of Magnesium Salic¬ 
ylate to a 20G-mL yolumetric fiask. Dissolve in and di- 
lute with water to volume. Stir the solution continu- 
ously for 1 5 min, and fil ter, discarding the first 10 mL of 
the filtrate, into a fiask, 

Ti tri mętne system 
Modę: Direct titration 
Titrant: 0.05 M edetate disodium VS 
Endpoint detection; Vjsua1 
Analysis: Transfer 50.0 mL of the Sample solution to a 
250-mL conical fiask, Add 50 mL of water, 5 mL of anv 
monra-ammonium chloride buffer TS, and 0.15 ml of 
eriochrome black T5. Titrate with Titrant to a biue 
endpoint. Each mL of Titrant is equivalent to 1.215 mg 
of magnesium, 

Acceptance criteria: ó.3%-6.7% of magnesium 
9 Water Determination, Method 1 {921): 17.5%-21.0% 

ADOITIONAL REQUBREMI£NTS 
® Packaging and Storage: Storę in tight containers at 
controlled room temperaturę, 
o USP Reference Standard* (11) 

USP Magnesium Salicylate RS 
USP Phenol RS 

USP Salicylic Add Related Compound A RS 
4-Hydroxybenzoic acid. 

C 7 H 6 0 3 138.12 

USP Salicylic Acid Related Compound B RS 
4-Hydroxyisophthalic acid. 

C s H,O s 182,13 


gygacjraesBum Salicyiate TabBets 

DEFIN1TION 

Magnesium Salicylate Tablets contain an amount of magne¬ 
sium salicylate (CMHioMgOs ■ 4HzO) equivalent to NLT 
95,0% and NMT 1 05.0% of the labeled amount of anhy- 
drous magnesium salicylate (Ci^HioMgOó). 

IDENTIFICATION 

® A. The IR absorption spectrum of a potassium bromide 
disperston of a quantity of finety powdered Tablets exhtb- 
rts maxima at the same wavelengths as those of a simllar 
preparation of USP Magnesium Salicylate RS, 

• B. Identification Tests—General, Magnesium (191) 

Sample solution: Prepare a 50-mg/mL magnesium sa- 
licyfate solution from Tablets, and fil ten 
Acceptance criteria: Meet the reguirements 

* C The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 


AS5AY 
o procedurę 

Mobile phase: Methanol, trifluoroacetic acid, and water 
(40: 0.1: 60), prepared by adding 1 mL of trifluoroacetic 
acid to a solution containing 400 mL of methanof and 
600 mL of water 

Standard solution: 0.05 mg/mL of anhydrous USP 
Magnesium Salicylate RS tn Mobile phase 
Sample stock solution: Nominally 0.5 mg/mL of anhy¬ 
drous magnesium salicylate from NLT 20 finely pow¬ 
dered Tablets In Mobile phase prepared as follows. 
Transfer a suitable amount of the powder to a suEtabie 
yolumetric fiask. Add 75% of the fiask voiume of Mobile 
phase, and sonicate for 10 min, Aflow the solution to 
cool to room temperaturę and then dilute with Mobile 
phase to voiume. 

Sample solution: Nominally 0.05 mg/mL of anhydrous 
magnesium salicylate in Mobile phase, from the Sample 
stock solution. Pass through a suitable filier of 0.20-pm 
porę size, discarding the first 2-3 mL of the filtrate. 
Chromatographk system 
(See Chromatograpny (621), System Suitabiilty.) 

Modę: LC 

Detector: UV212nm 

Column: 2.1-mm x 5-cm; 1.7-jim packing LI 
Column temperaturę: 30° 

Flow ratę: 0,2 mL/rnin 
Injection volume: 2 uL 
System suitabiilty 
Sample: Standard solution 
Suitabiilty requirements 
Tailtng factor: 0.8-1.8 
Relative standard deviation: NMT 1.0% 

Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of an¬ 
hydrous magnesium salicylate (C 1 . ( H 1D MgOó) in the 
po rt i o n of Ta b lets ta ken: 

Result = (ru/rs) x (C s/CS) x 100 

ru - peak response from the Sample solution 

fs - peak response from the Standard solution 

Q - concentration of anhydrous USP Magnesium 
Salicylate RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of anhydrous 

magnesium salicylate in the Sample solution 
(mg/mL) 

Acceptance criteria: 95,0%-l05.0% 

PERFORMANCE TESTS 
fl DlSSOLUTION (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 120 min 

Standard solution: USP Salicylic Acid RS in Medium 
Sample solution: Pass a portion of the solution under 
test through a suitable fliter, and dilute with Medium If 
necessary. 

Instrumental conditions 
Modę: UV 

Analytical wavelength: Maximum wavelength at 
about 296 nm 
Blank: Water 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of an¬ 
hydrous magnesium salicylate (C^HioMgOe) dissolved: 

Result = (A u /As) x (1/L) x (M n /M r2 ) x Q x V x 100 

Au - absorbance from the Sample solution 
As = absorbance from the Standard solution 
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JL “ nominał concentration of anhydrous 

magnesium salicylate En the Sampie solution 
(mg/mL) 

Mn = molecuiar weight of anhydrous magnesium 
salicylate, 298,54 

A4? - twice the molecuiar weight of salicylic add, 

276,24 

Cs - concentration of USP Salicylic Add RS in the 
Standard soiution (mg/mL) 

V - volume of Medium , 900 mL 
Tolerances: NLT 80% (Q) of the labeled amount of an¬ 
hydrous magnesium salicylate (CuHioMgO ó ) Is 
dissolved. 

* UNIFORM1TY of Dosage Units (905): Meet the 

requirements 

IMPURITIES 

* ORGANIC IMPURITIES 

Mobile phase: Methanol, tnfluoroatetic acid, and water 
(40: 0,1: 60), prepared by adding 1 mL of tnfluoroacetic 
acid to a solution containing 400 mL of methanol and 
600 mL of water 

System suitability solution: 0,5 mg/mL of USP Magne¬ 
sium Salicylate RS, 0.5 pg/mL of USP Salicylic Acid Re- 
lated Compound A RS, 0.5 pg/mL of USP Salicylic Acid 
Related Compound B RS, and 0,5 |ig/mL of USP Phenol 
RS, in Mobile phase 

Standard solution: 2.5 jig/mL of anhydrous USP Mag¬ 
nesium Salicylate RS in Mobile phase 
Sampie solution: Nominally 2.5 mg/mL of anhydrous 
magnesium saficylate from NLT 20 finely powdered 
Tablets in Mobile phase prepared as follows. Transfer a 
suitable amount of the powder to a suitable volumetric 
fiask. Add 80% of the fiask vo!ume of Mobile phase, and 
sonicate for 15 min, Allow the solution to cool to room 
temperaturę and then dilute with Mobile phase to vol- 
ume. Centrifuge the solution, and use the supematant. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 212 nm 

Column: 2.1-mm x 5-cm; 1.7-am packing LI 

Column temperaturę: 30° 

Flow ratę: 0,2 m L/min 
Injection volume: 2\il 
System suitability 

Sam pies: System suitability solution and Standard 
soiution 

Suitability requirements 

Resolution: NLT 2,0 between any two peaks, System 
suitability solution 

Reiative standard deviation: NMT 3%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of any lndividual unspecified 
impunty in the portion of Tablets taken: 

Result - ( r u In ) x ( CdC u ) x 100 

fu = peak response of any individua! unspecified 
impunty from the Sampie solution 
r$ - peak response of magnesium salicylate from 
the Standard solution 

Cs = concentration of anhydrous USP Magnesium 
Salicylate RS in the Standard soiution 
(mg/mL) 

Cu — nominał concentration of anhydrous 

magnesium salicylate in the Sampie soiution 
(mg/mL) 

Acceptance criteria: See Tobie 1 . 
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Tahle 1 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Salicylic acid related 
compound A 

0,3 

1 

Phenol 

0.4 

_ł 

Salicylic acid related 
compound 8 

0.6 

_j 

Salicylic add 

1,0 

_ 

Any Sndiyiduai unspecified 
imounty 

— 

0.10 

Total imourlties 

— 

1.0 


fl These are process Impurities, which are induded in the table for Identifi¬ 
cation only. These impurities are controlled in the druq substance They 
are not to be reported for the drug product and shoula not be inctuded 
in the total impurities, 

ADOITIONAL REQU1REMENTS 

* Packagbng and Storage: Preserve in tight containers. 

* USP reference standards (ll) 

USP Magnesium Salicylate RS 

USP Phenol RS 

USP Salicylic Acid RS 

USP Salicylic Acid Related Compound A RS 
4-Hydroxybenzolc acid. 

C 7 H 6 0 3 138.12 

USP Salicylic Add Related Compound B RS 
4-Hydroxyisophtha!ic acid. 

CaHńOs 182.13 


Maqnesium Sulfate 

MgSO^ - xh\zO 


SuTfurtc add magnesium salt (1:1), hydrate; 


Magnesium sulfate (1:1) monohydrate 

138.36 

[14168-73-1]. 


Magnesium sulfate (1:1) heptahydrate 

246A7 

[10034-99-8], 


Anhydrous 

120.37 


[7487-88-9], 

DEFINITION 

Magnesium S uff a te, rendered anhydrous by ignition, eon- 
tains NLT 99.0% and NMT 100.5% of MgSO.,. 

IDENTIFICATION 

* A. Identifkation Tests—General, Magnesium (191) and- 
Sulfate (191) 

Sampie solution: 50 mg/mL 

Acceptance criteria: Meets the reguirements 

ASSAY 

» Procedurę 

Sampie: 250 mg of the ignited Magnesium Sulfate ob- 
tained in the test for ioss on ignition 
Titrimetric system 
Modę: Direct titration 
Titrant: 0.05M edetate sodlum VS 
Endpoint detectlon: Colorimetnc 
Analysis: Dissojve the Sampie in 100 mL of water and 
the minimum amount of 3 N hydrochloric acid required 
for a elear solution. Adjust the reaction of the solution 
(using pH fndicator paper; see Reagents, Indicators , and 
Solutions — Reagents^Indkator and Test Papers) with 1 N 
sod tum hydroxide to a pH of 7, add 5 mL of am- 
monia-ammonium chloride buffer TS and 0,15 mL of 
eriochrome black T5, and titrate with the Titrant to a 
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blue endpoint. Caduiate the perecentage of MgSO^ in 
the portion of the ignited Magnesium Sulfate taken: 

Result - [V x N x Fx 100]/ W 

V = Sample tftrant volume (mL) 

N = titrant molarity (mmoJ/mL) 

F = equivaEency factor, 120.36 mg/mmoi 
W - weight of Somple (mg) 

Acceptance criteria: 99,0%-100,5% on the anhydrous 
by ignition basis 



1MPURIT1ES 

o Limit of Chloride (221) 

Sample: l.Og 

Acceptance criteria: The Sample shows no morę chlo- 
ride than corresponds to 0.20 mL of 0,020 N hydro- 
chloric acid (0.014%). 

e Limit of Iron (241) 

Magnesium Sulfate intended for use in preparing 
nonparenteral dosage forms 

Sample solution: Dissolve 0.50 g in 40 mL of water. 
Analysis: Proceed as directed in the test for Iron (241). 
Acceptance criferia: NMT 20 pg/g 
Magnesium Sulfate intended for use in preparing par- 
enteraJ dosage forms 

[Notę—R inse all glassware used in this test with Di! u te 
hydrochloric acid.] 

Dilute hydrochloric acid: 1 mL of hydrochloric acid 
difuted with water to 1000 mL 
Soiutron A: 500 mg/mL of ammontum acetate in 
water 

Solution B: 13.4 mg/mL of ascorblc acid In water. 
[NOTĘ—Use this solution on the day prepared.] 

Color reagent: 3.S mg/mL of 3-(2-pyriayi)~5,ó-di- 
(2-fury0-1,2,4-triazine-5',5"-disulfonic acid, disodium 
salt in Solution 4. Shake by mechanical means if neces- 
sary, Use this solution on the day prepared. 

Standard stock solution: 1.0 pg/mL of iron, from 
Standard Iron Solution in Di lute hydrochloric acid 
Standard Solutions: To three separate 50-mL volumet- 
ric flasks transfer 2.0, 5.0, and 10.0 mL of Standard 
stock solution , and diiute each with Dilute hydrochloric 
acid to 35 mL. These Solutions contain 2.0, 5.0, and 
10.0j.ig of iron, respectively. 

Sample solution: Transfer 10,0g of Magnesium Sul¬ 
fate to a 50-mL volumetric fiask, add Dilute hydrochlo¬ 
ric acid to 35 mL, and sonlcate, if necessary, to 
drssolve. 

Blank: Transfer 35 mL of Diiute hydrochloric acid to a 
50-mL volumetric fiask, 
instrumental conditions 
(See Ultraviolet-Visible Spectroscopy (857).) 

Modę: UV-Vis 

Analyticai wavelength: 594 nm 
Analysis 

Samples: Standard Solutions , Blank , and Sample 
solution 

To each of the flasks eon tarnino the Standard Solu¬ 
tions, the Sample solution f and the Blank add 5 mL of 
Solution B and 5 mL of Color reagent . Dilute each 
solution with Dilute hydrochloric add to volume, mix, 
and altów to stand for 10 min. 

Plot the absorbance vatues of the Standard Solutions 
versus their iron contents in \iq and draw the 
straight linę best frtting the three plotted poEnts. 

From the graph, determine the iron content, C, in 
jig, of the Sample solution . 

CaTculate the content, in pg/g, of iron in the portion 
of Magnesium Sulfate taken: 


Result = C/W 


C = content of iron En the Sample solution in pg, 
determrned from the graph 


W ~ weight of Magnesium Sulfate in the Somple 
solution (g) 

Acceptance criteria: NMT 0.5 pg/g 

« Selenium (291) 

Test solution: 200 mg in 50 ml of 0.25 N nitfic acid 
Acceptance criteria: NMT 30 pg/g 


Defete the foflowing: 

•* * Heavy Metals (231) 

Sample solution: 2 g in 25 mL of water 
Acceptance criteria: NMT 10 ppm* t o nm 1 - 1^201 aj 

SPECIEBC TESTS 

* PH (791) 

Sample solution: 50 mg/mL 
Acceptance criteria: 5,0-9.2 

* Loss on Drying (731); Dry a sampEe at 105° for 2 h: the 

anhydrous form Eoses NMT 2% of its weight. 

o Loss on Ignition (733) 

Sample: 1 g 

Analysis: Weigh the Sample in a crucible, heat at 105° 
for 2 h, then ignite in a mufffe fumace at 450 ±25* to 
constant weight. 

Acceptance criteria 

Monohydrate: Loses 1 B.0%-16.0% of its weight 
Dried form: Loses 22,0%-28.0% of its weight 
Heptahydrate: Loses 40.0%-52,0% of Its weight 

ADDITIONAL REQUIRENtENT5 

* Packaging and Storage: Preserze in welf-dosed 

containers, 

* LABELING: The la bel States whether it rs the monohydrate, 

the dried form, or the heptahydrate. Magnesium Sulfate 
intended for use in preparing parenteral dosage forms is 
so labeied. Magnesium Sulfate not intended for use in 
preparing parenteral dosage forms is so fabeled, In addi- 
tion, it may be labeied also as intended for use in prepar¬ 
ing nonparenteral dosage forms. 


Maainesiym SyBfate Brajjecticm 

DEFINITION 

Magnesium Sulfate injection is a steriie solution of Magne- 
sium Sulfate in Water for injection. It contains magnesium 
sulfate (MgSOii) equiva!ent to NLT 93.0% and NMT 
107,0% of the labeied amount of magnesium sulfate 
heptahydrate (MgS0 4 ■ 7H 2 0), 

IDENTflFBCATBON 

* A, Identification Tests—General, Magnesium (191) and- 
Sulfate (191): Meets the reguirements 

AS5AY 

e Procedurę 

SampJe: A known volume of injection equivalent to 
250 mg of anhydrous magnesium sulfate 
Utrimetric system 
Modę: Direct titration 
Titrant: 0.05 M edetate disodEum VS 
Endpoint detection: Visuai 
Analysis 

Sample: Sample 

Transfer the Sample to a beaker, and dilute with water 
to 100 mL. Adjust with 1 N sodium hydroxide to a pH 
of 7 (using pH indica tor paper; see Reagents, Indica- 
tors, and Solutions—indica tors and indica tor Test Pa- 
pers ). Add 5 ml of ammonia-ammonium chloride 
buffer T5 and 0.15 mL of eriochrome bEack TS. Titrate 
with Titrant to a biue endpoint. Each mL of Titrant 
consumed is equivalent to 12.32 mg of magnesEum 
sulfate heptahydrate (MgSO^ ■ 7 H 2 G), 
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Acceptance criteria: 93.0%-107.0% 

SPECIFIC TESTS 

* Bacteriai Endotoxins Test (85): It contains NMT 0.09 

USP Endotoxin UnEt/mg of magnesium sulfate. 

* PH (791) 

Sample solution: 50 mg/rnL 
Acceptance criteria: 5.5-7.0 

* Particulate Matter in Injections (788): Meets the re- 
quirements for small-volume injections 

e Other Reouirements; It meets the requtrements in Injec- 
tions and Implanted Drug Products (1). 

ADDITIONAl REQUIREMENTS 

* Packagimg and Storage: Preserve in single-dose or mul- 

tiple-dose containers, preferabfy of Type 3 glass. 

* Labeling: The 3abe! States the total osmoląr concentra- 

tion in mOsmol/L. Where the contents are less than 
100 ml, or where the tabel States that the fnjection Is not 
for direct injection but is to be diluted before use, the 
la bel a]ternative[y may state the total osmolar concentra- 
tion in mOsmol/mL. 
o USP Refehence Standards (Tl) 

USP Endotoxin RS 


Magnesium Sulfate in Dextrose 
Brajjeetioirs 

DEFINITION 

Magnesium Sulfate in Dextrose Injection is a stenie solution 
of Magnesium Sulfate and Dextrose in Water for injection. 
it contains NLT 93.0% and NMT 107.0% of the labeled 
amount of magnesium sulfate (Mg50 4 ■ 7B 2 O) and NLT 
90.0% and NMT 110,0% of the labeled amount of dex- 
trose (C Cn Hi 2 O ó ■ H 2 0), 

IDENTIFICATION 
e A. 

Sample solution 1: A suitable volume of Injection 
equlvalent to 50 mg/mL of dextrose 
Analysis 1: Add a few drops of the Sample solution to 
5 mL of hot alkaline cupric tartrate TS, 

Acceptance criteria 1: A copious red preripitate of cu- 
prous oxide is formed. 

Analysis 2: Proceed as dlrected in Identification Tests — 
General (191), Magnesium. 

Acceptance criteria 2: Meets the requirements 

ASSAY 

* Magnesium Sulfate 

Sample: A known volume of Injection equiva3ent to 
250 mg of anhydrous magnesium sulfate 
Titrimetric system 
Modę: Direct titration 
Titrant: 0.05 M edetate disodium VS 
Endpolnt detection: Visual 
Analysis: Transfer the Sample to a beaker, and di lute 
witn water to 100 mL, Adjust with 1 N sodium hydrox- 
i de to a pH of 7 using pH indicator paper (see Reagents, 
Indfcators , and Solutions—indicator and Test Papers) t and 
add 5 mL of ammonia-ammonium chloride buffer TS 
and 0.15 mL of eriochrome black TS. Trtrate with Titrant 
to a blue endpoint. Each mL of Titrant is equivalent to 
12.32 mg of magnesium sulfate (MgSCh * 7H 2 0). 
Acceptance criteria: 93,0%-107.G% of the labeled 
amount of magnesium sulfate (Mg5Q 4 ■ 7H 2 0) 
o DEXTROSE 

Sample solution: Nominafly 2 g/1 00 mL of dextrose 
prepared as follows. Transfer a suitable volume of Injec- 
tion to a 100-mL vo3umetric fiask. Add 0,2 mL of 6 N 
ammonium hydroxide, and dilute with water to 
yolume. 


Analysis: Determine the angular rotation in a suitable 
polarlmeter tubę (see Optical Rotation (781)}, 

Calculate the percentage of the labeled amount of dex- 
trose (CćH^O* * H 2 0 ) in the portion of injection taken: 

Resuft = [(100 x o)/(/ x a)] x (l/Cu) x (, Mn/M f2 ) x 3 00 

a = obsen/ed angular rotation of the Sample 
solution (°) 

I = length of the polanmeter tubę, decimeter 
a - midfpoint of tne specific rotation rangę for 
anhydrous dextrose, 52.9° 

Cu - nominał concentration of dextrose in the 
Sample solution , g/100 mL 

Hf - molecular weight of dextrose monohydrate, 
198.17 

M f 2 ~ molecular weight of anhydrous dextrose, 

180.16 

Acceptance criteria: 9Q.0%-11O.Q% of the labeled 
amount of dex trose (C e Hi 2 O fi - H z O) 

IMPURITIES 

« Limit of 5~Hydroxymetbylfurfukal and Related 

SUBSTANCES 

Sample solution: Nomlnaliy 2 mg/mL of dextrose 
(C ć H 12 0* - H 2 0) in water from a suitable volume of fn¬ 
jection containing 1.0 g of dextrose in water 
Instrumental conditions 
Modę: UV 

Analyticaf wavelength: 284 nm 
Celi: 1 cm 
Blank: Water 
Analysis 

Sam pies: Sample solution and Blank 
Acceptance criteria: Absorbance of the Sample solution 
is NMT 0,25. 

SMCIFSC TESTS 

o Bacterial Endotoxins Test (85): NMT 0.039 USP Endo- 
toxin Unit/mg of magnesium sulfate 

* PH (791): 3.5-6.5 

o Other Requirement$; It meets the regulrements in Injec- 
tions and Implanted Drug Products (1). 

ADDITIONAL R£QUGREIV1ENT$ 

* Packaging and Storage: Preserve in single-dose glass or 

plastic containers. Glass containers are preferably of Type 
1 or Type U glass. 

o USP Reference Standards (11) 

USP Endotoxin RS 


Magnesium Trisilfcate_ 

2MgO - 3SrOj * xH 2 0(anhydrous) 260.86 
Silicie add (H 4 ShO a ), magnesium salt (1:2), hydrate. 
Magnesium silicate hydrate (Mg^ijOa ■ xH?0) 

[39365-87-2]. 

Anhydrous [14987-04-3]. 

» Magnesium Trisilicate is a compound of Mag¬ 
nesium Gxide and Silicon dioxide with varying 
proportions of water, It contains not less tnan 
20.0 percent of magnesium oxide (MgO) and 
not less than 45.0 percent of Silicon dioxide 
(Si0 2 ). 

Packagmg and storage—Preserve in welf-closed contain¬ 
ers, 

Identification— 

A: MEx about 500 mg with 10 mL of 3 N hydrochloric 
add, filter, and neutralize the filtrate to litmus paper with 
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6 N a m mon fum Hydromide: the neutraiized fil tratę responds 
to the tests for Magnesium (191). 

B: Prepare a bead by fustng a few crystals of sod tum 
ammonium phosphate on a platinum loop in the flame of a 
Bunsen burner. Place the hot, transparent bead in contact 
wfth Magnesium Trisilicate, and again fuse: silica floats 
about in the bead, producing, upon cooling, an opaque 
bead with a web-like structure. 

Water Determinafion, Method III (921) —Weigh aecu- 
rateiy about 1 g in a tared platinum crucible provided with 
a cover, Gradually apply heat to the crucible at first, then 
strongly ignite to constant weight: Et loses between 17.0% 
and 34.0% of Tts weight. 

Soluble sa&ts—Boil 10.0 g with 150 ml_ of water for 
15 minutes. Cool to room temperaturę, a No w the mixture to 
stand for 15 minutes, filter with the aid of suction, transfer 
the filfrate to a 200-mL volumetric fiask, dilute with water to 
voJume, and mix. Evaporate 50.0 mL of this solution, repre- 
senting 2.5 g of the Trisilicate, in a tared platinum dish to 
dryness, and ignite gently to constant weight: the weight of 
the residue does not exceed 38.0 mg (1.5%). 

Chloride (221)—A 20-mL portion of the diluted fiftrate pre- 
pared in the test for Soluble salts, representing 1 g of Mag¬ 
nesium Trisilicate, shows no morę chloride than corresponds 
to 0.75 mL of 0.020 N hydrochloric acid (0,055%). 
5ulfaite“Treat the residue obtained in the test for Soluble 
salts with 2 ml of hydroli norie acid, and evaporate on a 
steam bath to dryness. Mix the residue with water, transfer 
to a filter, and wash, using approximately 50 mL of water 
for Lhe co m ple te procedurę. Heat the filtrate to boiling, ano 
add 0,1 mL of hydrochloric acid and 5 mL of barfum chlo¬ 
ride TS. Maintain the mixture near its boiling point for 
1 hour, fi Ete r, wash the precipitate thoroughly with water, 
dry, and ignite to constant weight: the weight of the resi¬ 
due does not exceed 30 mg (0.5%). 

Free aJUkaEii—Add 2 drops of phenolphthalern TS to 20 mL 
of the diluted filtrate p rep a red in the test for Soluble salts , 
representing 1 g of the Trisilicate; if a pink color is pro- 
duced, not morę than 1.0 mL of 0.10 N hydrochloric acid is 
reguired to discharge it. 

Arsenie, Method I (211): 8 ppm. 


Delete the fotlowing: 

*Heavy metal s (231)—Boil 2.67 g with a mixture of 50 ml 
of water and 5 mL of hydrochloric add for 20 minutes, add- 
ing water to maintain the volume during the boiling. Add 
ammonium hydroxide until the mixture is only slightJy acid 
to iilmus paper. Filter with the aid of suction, ana wash 
with 15 to 20 mL of water, combining the washing with Lhe 
original filtrate, Add 2 drops of phenoJphthalein TS, then 
add a slight excess of 6 N ammonium hydroxide, Discharge 
the pink cotor with dilute hydrochloric acid (1 in 100), then 
add 8 ml of dilute hydrochloric add (1 in 100), Dilute with 
water to 100 mL, and use 25 mL of the solution for the test: 
the limit is 0.003%.* {Official l.J.an-2010) 

Acid-consuming capadty—Weigh accurately about 
200 mg into a glass-stoppered, 125-mL conical fiask, Add 
30.0 mL of 0,1 N hydrochloric acid VS and 20,0 mL of 
water. Place the fiask in a bath malntained at 37°, and 
shake the mixture occasionally during a period of 4 hours 
but !eave the mixture undisturbed during the last 15 min¬ 
utes of the heating period. Cool to room temperaturę. To 
25.0 ml of the supernafant add methyJ red TS, and tEtrate 
Lhe excess add with 0,1 N sodium hydroxide V5. One g of 
Magnesium Trisilicate, calculated on the anhydrous basts, 
consumes not less than 140 mL and not morę than 160 mL 
of 0.10 N hydrochionc acid. 

Assay for magnesium oxide—Weigh accurately about 
1.5 g, and transfer to a 250-mL conicai fiask. Add 50.0 mL 
of 1 N sulfuric acid VS, and digest on a steam bath for 
1 hour. Cool to room temperaturę, add methyl orange i S, 


and titrate the exoess acid with 1 N sodium hydroxide VS. 
Each mL of 1 N sulfuric acid Is equivalent to 20.15 mg of 
MgO. 

Assay for Silicon dioxid€“—Transfer about 700 mg of 
Magnesium Trisilicate, accurately weighed, to a smali plati¬ 
num dish. Add 10 mL of 1 N sulfuric acid, and heat on a 
steam bath to dryness, leaving the dish uncovered, Treat the 
residue with 25 ml of water, and digest on a steam bath for 
15 minutes, Decant the supernatant through an ashless filter 
paper, with the aid of suction, and wash tne residue, by 
decantation, three times with hot water, passing the wash- 
Ings through the filter paper. Finałly transfer the residue to 
the filter, and wash thoroughly with hot water. Transfer the 
filter paper and Its contents to the platinum dish previously 
used. Heat to dryness, Indnerate, ignite strongly for 30 min¬ 
utes, cool, and weigh. Moisten the residue with water, and 
add ó mL of hydroffuoric acid and 3 drops of sulfuric acid. 
Evaporate to dryness, ignite for 5 minutes, cool, and weigh: 
the loss in weight represents the weight of SiOz. 

Rafio of Si0 2 to MgO—Divide the percentage of SiOz ob¬ 
tained in the Assay for Silicon dioxide by the percentage of 
MgO obtained in the Assay for magnesium oxide: the quo- 
tient obtained is between 2.10 and 2.37. 


Magnesium Trisilicate Tablets 

» Magnesium Trisilicate Tablets contain not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the iabeled amount of Mg 2 Si 3 O s . 

Packaging asid storage—Presen/e in welhclosed contam- 
ers. 

Identification— 

A: Powder 1 Tablet, add 10 mL of 3 N hydrochloric acid 
and 5 drops of methyl red TS, heat to boiling, add 6 N am¬ 
monium nydroxide until the color of the soiution changes 
to deep yeflow, then continue boiling for 2 minutes, and 
filter: tne filtrate so obtained responds to the tests for Mag¬ 
nesium (191). 

B: Wash the sol ras on the filter obtained in Identification 
test A with hot ammonium chloride solution (1 in 50), add 
10 mL of 3 N hydrochloric add, and filter. Transfer the filter 
paper and contents to a smali platinum dish, ignite, cool in 
a aesiccator, and weigh. Moisten the residue with water, 
and add ó mL of hydrofluonc add. £vaporate to dryness, 
ignite for 5 minutes, cool in a desiccator, and weigh: a loss 
of morę than 10% in relation to the weight of the residue 
from the initial ignition indicates SiOz. 

Disifitegrafion (701): 10 minutes, simufated gastric fluid 

TS being substituted for water in the test. 

Unlformaty of dosage units (905): meet the reguire- 
ments, 

Add-neutraBizing cajpacify (301)—-Not less than 5 mEq 
of add is consumed by the minimum single dose recom- 
mended in the Jabeling. 

Assay —Weigh and finely powder not fewer than 20 Tabiets. 
Transfer an accurately weighed portion of the powder, 
equivalent to about 1 g of magnesium trisilicate, to a 
beaker, add 20 mL of water, and slowly add 40 mL of 3 N 
hydrochloric acid, with mixing. Heat tne mixture to boiling, 
cool, and filter into a 200-mL voiumetric fiask. Wash the 
beaker with water, add ing the washings to the filter. Add 
water to volume, and mix. Transfer 20.0 mL of this soluLion 
to a 400-mL beaker, add 180 ml of water and 20 ml of 
triethanolamine, and stir. Add 10 mL of ammonia-am- 
monium chloride buffer TS and 3 drops of an enochrome 
black indicator soluLion prepared by dlssofving 200 mg of 
enochrome black T in a mixture of 15 mL of triethanolamine 
and 5 mL of dehydrated atcohol, and mix. Cool the solution 
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to between and 4 D by immersion of the beaker in an Ice 
bath, then remove, and tltrate with 0.05 M edetate diso- 
dium V5 to a blue endpoint. Perform a blank determination, 
substituting 20 ml of water for the assay solution, and make 
any necessary correction. Each mL of 0.05 M edetate diso- 
dium consumed is equivalent to 6.521 mg of Mg25i30 8 . 


ftfflaiatiiion 



C,oH t 5 0*PS 2 33036 

Butanedioic acid, [(dimethoxyphosphinothioyl)4hio]- l 
diethyl ester, (±)-; 

Diethyl (±)-mercaptosucdnate, 5-ester with 0,Q-dimethyl 
phosphorodithioate [121 -75-5]. 

DEFINITION 

Malathion contains NLT 98.0% and NMT 102.0% of mala- 
thion (C 10 H 19 O 6 PS 2 ). 

IDENTIFICATION 
• A, INFRARED AB50RPTI0N (197F) 

ASSAY 
o procedurę 

Mobile phase: Methanol and water (50:30) 

Internal standard solution; O.ó mg/mL of propyl para- 
ben in Mobile phase 

Standard solution: 10 mg/mL of USP Malathion RS and 
0.06 mg/mL of propylparaben from internal standard 
solution In methanol 

Sampie solution: 10 mg/mL of Malathion and 
0.06 mg/mL of propylparaben from Internal standard 
solution in methanol 
Chromatographic system 
(See Chromatography (62 1), System Su i ta bili ty.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 30-cm; 10-pm packing LI 
Flow ratę: 1 mL/min 
Injectron volume: 20 jul 
System suitability 
Sample: Standard solution 

[Notę—T he relative retentlon times for propylparaben 
and malathion are about 0.6 and 1.0, respectively.] 

Suitability reąurrements 

Resolution: NLT 4 for propylparaben and malathion 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of malathion (CioH^O^PS^) in 
the portion of Malathion taken: 

Result = (Ru/R$) x (Cs/Cu) x 100 

Ru = peak response ratio of malathion to the 

internal standard from the Sampie solution 
= peak response ratio of malathion to the 

internal standard from the Standard solution 
C s - concentration of USP Malathion RS in the 
Standard solution (mg/mL) 

C L t = concentration of Malathion in the Sampie 
solution (mg/mL) 


Acceptance criteria: 98.0%~102.0% 

IMPURITIES 

* Limit of Dsomalathion 

Mobile phase: Methanol and water (50:30) 

Standard solution: 0.1 mg/mL of USP Isomalathion RS 
in methanol 

Sampie solution: 20 mg/mL of Malathion in methanol 
Chromatographic system 

(See Chromatography (621), System Suitability .) 

Modę: LC 

Detector: UV 210 nm 
Column: 4-mm x 30-cm; 10-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 
Sampie: Standard solution 

[Notę —The relative retention times for isomalathion 
and malathion are about 0.5 and 1,0, respectivelyj 
Suitability reguirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of isomalathion in the portion 
of Malathion taken: 

Result - (ru/r s ) x (C s /Cu) x 100 

ru ~ peak response of isomalathion from the 
Sampie soiution 

r$ - peak response of isomalathion from the 
Standard solution 

C 5 - concentration of USP Isomalathion RS in the 
Standard solution (mg/mL) 

Cu = concentration of Malathion in the Sampie 
solution (mg/mL) 

Acceptance criteria: NMT 0.3% 

SPECIF1C TESTS 

■ Specific Gravity (841): Between 1.220 and 1.240 
o Water Determination, Method l (921): NMT 0.1% 

ADDITIONAL REQUIREMENT5 

o Packaging and Storage: Preserve in tight, light-resistant 
containers. 

* USP Reference Standard; (11) 

USP Isomalathion RS 

Butanedioic acid, [[methoxy(methylthio)phosphinyl] 
thio]-, diethyl ester, 

C 10 H T9 O ć PS2 330.36 
USP Malathion RS 


Malathion Lotlom 


DEFINITION 

Malathion Lotion is Malathion in a suitable isopropyt alcohol 
vehicle, it contains NLT 90.0% and NMT 110.0% of the 
labeled amount of malathion (CioH^OgPSs). 

IDENTIFICATION 

o A. The retention time of the major peak for malathion of 
the Sampie soiution corresponds to that of the Standard 
solution , both reiatlve to the interna! standard, as ob~ 
talned in the Assay. 

ASSAY 
® Procedurę 

Solution A: Methyl ethyi ketone and n4iexane (4:1) 
Internal standard solution: 2 mg/mL of parathion in 
Solution A 

Standard stock solution: 2 mg/mL of USP Malathion 
RS in Solution A 
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Standard solution; 0,4 mg/ml of USP Malathion RS 
from the Standard stock solution and 0.4 mg/mL of 
parathion from the InternaI standard solution in Solution 
A 

Sample solution; Nominally 0.4 mg/ml of malathion 
and 0.4 mg/ml of parathion in Solution A, prepared as 
foliowa Transfer a volume of Lotion, equivalent to 
10 mg of malathion, to a 25-mL volumetric fiask. Add 
5.0 ml of internal standard solution , and di lute with So¬ 
lution A to volume. 

Chromatographic system 
(See Chromatograpny (óH), System Suita bill ty.) 

Modę: GC 

Detector: Flame ionization 

Column: 2-mm x 1.8-m glass; packed with 5% G6 
liquid phase on 110- to 120-mesh support SI A 
Temperatures 
Injector: 230° 

Detector; 250° 

Column: 190° 

Carrier gas: Dry nitrogen 
Ffow ratę: I5ml/mtn 
Injection volume: 1 pL 
System suitabifity 
Sample: Standard solution 

[Notę—T he relative retention times for malathion and 
parathion are 1.0 and about 1.3, respectively,] 

Suita bil i ty requrrements 
Resolution: NLT 3.0 between malathion and 
parathion 

Relatlve standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of the labefed amount of 
malathion (CioHi^OfiPSz) in the portion of Lotion taken: 

Result = (Ru/Rs) x (Cs/Cu) x 100 

Ru - peak response ratio of malathion to the 

interna! standard from the Sample solution 
R$ - peak response ratio of malathion to the 

interna! standard from the Standard solution 
C 5 = concentration of USP Malathion RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of malathion in the 
Sample solution (mg/ml) 

Acceptance cntena: 90.0%-110.0% 

OTHER COMPONENT5 
* CONTENT OF ISOPROPYL ALCOHOL 

internal standard solution: Ethyl acetafe and dehy- 
drated alcohol (4:1) 

Standard solution: Transfer 2.0 mL of isopropyl alcohol 
and 5.0 mL of Internal standard solution to a 200-mL 
volumetric fiask, and dilute with ethyl acetale to 
vo!ume. 

Sample solution: Transfer a volume of Lotion, equiva- 
lent to 2.0 mL of isopropyl afcohol, Lo a 200-mL volu- 
metric fiask, Add 5,0 mL of Internal standard solution , 
and dilute with ethyl acetate to volume. 
Chromatographic system 
(See Chromatograpny (621), System Suitablfity.) 

Modę: GC 

Detector: Flame ionization 

Column; 2-mm x 1,8-m glass; packed with 110- to 
120-mesh support S2 


Temperatures 
Injector: 200° 

Detector: 220 D 
Column: 13Q Q 
Carrier gas: Dry nitrogen 
Flow ratę: 7 mL/min 
Injection volume: IpL 
System suitablfity 
Sample: Standard solution 
Suitability reguirements 

Relative standard deviatlon: NMT 2.0% for the peak 
response ratio of isopropyl alcohol to the internal 
standard 
Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of the labeled amount of iso- 
propyl alcohol (C 5 HbG) in the portion of Lotion taken: 

Result = (Ru/Rs) x (Cs/Cu) x 100 

Ru - peak response ratio of isopropyl alcohol to the 
interna) standard from the Sampfe solution 
Rs - peak response ratio of isopropyl alcohol to the 
interna) standard from the Standard solution 
Cs = concentration of isopropyl alcohol in the 
Standard solution (mg/ml) 

Cu ~ nominał concentration of isopropyl alcohol in 
the Sample solution (mg/mL) 

Acceptance criteria: 9G%-110% 

ADDmONAL REQUIREMENT$ 

* Packaging and Storage: Preserve in tight glass 
containers. 

* Labeling: The labeling States the percentage (v/v) of Iso- 
propyl alcohol in the Lotion. 

* USP Reference Standards (11) 

USP Malathion RS 


ft/iainiEjanesB Chioride 

MnCI 2 -4H 2 0 197.91 

Manganese chloride (MnCI 2 ) tetrahydrate; 

Manganese (2+) chloride tetrahydrate [1 3446-34-9], 

An hydrom 125,84 

[7773-01-5], 

DEF0NSTION 

Manganese Chloride contains NLT 98.0% and NMT 101.0% 
of MnCh, calculated on the dried basis. 

IDENTIFICATION 

« A. Identification Tests—General, Chloride (191): Yields 
wbite, curdy precipitate of silver chloride with si!ver ni- 
trate TS, which is insoluble in nitric add. After bdnq 
washed with water, this precipitate is solubie in a sfight 
excess of ó N ammonium hyoroxide. 

® B, Identification Tests—General, Manganese (191): 

Meets the reguirements 

ASSAY 

« Procedurę 

Sample: 425 mg 

Analysis: Transfer the Sampfe to a 400-mL beaker, dis- 
soive in 25 mL of water, add 300 mg of ammonium 
chloride and 0.5 g of hydroxylamine hydrochloride, and 
swiri to dissoive, Warrh slightly on a hot piąte, and di¬ 
lute with water to 100 mL. Add 3 mL of triethanolamine 
and stir the solution, preferably using a magnetic stirrer. 
Begin the titration by adding 25 mL of 0.05 M edetate 
disodium VS, then add 10 mL of ammonia-ammonium 
chloride buffer TS, and 1 mL of eriochrome blade TS. 
Continue to titrate with 0,05 M edetate disodium V5 to 
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a bJue endpomt. Each mL of 0,05 M edetate disodum 
is equivalent to 6,292 mg of MnCh. 

Acceptance criteria: 9S,0%-101,0% of MnCb on the 
dried basis 

impurities 

® CHLORIDE AND SULFATE, Sulfate (221) 

Sample: 2,0 g 

Acceptance criteria: Shows no morę sulfate than torre- 
sponds to 0.10 mL of 0.020 N sulfuric add (0.005%), 

« Iron {241) 

Sample solution: 2,0 g in 40 mL of water 

Acceptance criteria: NMT 5 ppm 

* Z INC 

Sample solution: DEssolve 1 g En a mixture of 48 mL of 
water and 2 ml of sulfuric add, 

Analysis: To the Sampie solution , add, slowly and wth 
constant agitation, 1 mL of potassium ferrocyanide solu¬ 
tion (1 in 100). 

Acceptance criteria: No turbidity is produced wEthin 5 
min. 


Detete the fotlowing: 

*• Heaw Metals, Method I (231) 

Sample solution: Disso1ve 6.0 ej in 30 mL of water. 
[Notę—U se 25 mL of this solution En the Test Prepara - 
f/on and use the remaining 5,0 ml in p repa ring the 
Standard Preparation >] 

Acceptance criteria: NMT 5 ppm® 

5 PECIFSC TESTS 

e llNSOLUBLE MATTEH 

Sample solution: Transfer 1 0 g to a 250-mL beaker, 
add 150 mL of water, cover the beaker, and heat to 
boiling. 

Analysis: Di gest the hot Sample solution on a steam 
bath for 1 h, and pass through a tared filtering crucible 
of fine porę size* Rinse the beaker with hot water, pass- 
ing the rinsings through the filter, and Hnalfy wash the 
fil ter with adcJitionaf hot water, Dry the filter at 1 05T 
Acceptance criteria: The residue weighs NMT 0.5 mg 
(0.005%). 

» SUBSTANCES Nd PRECIPITATED BV AMMONIUM SULFiDE 

Sample solution: Dissolve 2,0 g En 90 mL of water, add 
5 mL of ammonium hydroxide, and warnn the solution 
to 80°. Pass a stream of hydrogen sulfide through the 
solution for 30 mfn. Dii u te with water to 100 mL, mix, 
and allow the predpitate to settle. Decant the superna- 
tant through a filter of fine porę size, and transfer 
50,0 mL to an evaporating dish that previously has 
been śgnited and tared. 

Analysis: Evaporate the fil tratę to dryness, cool, add 
0.5 mL of sulfuric add, heat gently to remove the ex- 
cess acid, and ignite at 800 ±25^ for 1 5 min. 
Acceptance criteria: The weight of the residue is NMT 
2.0 mg (NMT 0,2% as sulfate), 
o PU (791) 

Sample solution: 10 g En 200 mL of carbon dioxEde- 
and ammonia-free water 
Acceptance criteria: 3,5-6.0 

b toss on Oryjng (731): Dry a sample at 30° for 2 h, then 
raise the temperaturę to 150° for 24 h: it loses 
3ó.Q%-38.5% of its weight. 


ADDITIONAL REQUIREMENT 5 

» Pacecaging and Storage: Preserve in tighf containers. 


Manganese ChlorBde Igijectlon 

» Manganese Chloride Injection is a sterile solu¬ 
tion of Manganese Chloride in Water for Injec- 
tion* It contains not less than 90,0 pereent and 
not morę than 110.0 pereent of the labeled 
amount of manganese (Mn). 

Packaging and storage—Preserve En slngle-dose or in 
multiple-dose containers, preferably of Type I or Type J! 
glass. 

Labeling—Label the Injection to indkate that it is to be 
diluted to the appropriate strength with Sterile Water for 
Injection or other suitable fluid prior to adminfstration, 

USP Refference standards (11)— 

USP Endotoxin RS 

Identification —The Assoy preparation , prepared as di- 
rected in the Assay, exhEbits an absorption maximum at 
about 279 nm when tested as dErected for Procedurę in the 
Assoy* 

Bacteria! FndotoxSns Test (85)—It contains not morę 
than 0.45 USP Endotoxm Unit per pg of manganese* 
pH (791): between 1*5 and 2*5. 

Particulate Matter in Enjeciiom (788): meets the re- 
guirements for smallwolume Injections, 

Other regutrements— It meets the reguirements under in¬ 
jections and Implanted Drug Products (1). 

Assay— 

Sodium chloride solution —Dissolve 1.8 g of sodlum chlo¬ 
ride in water, dEiute with water to 2000 ml, and mix. 

Manganese stock solution —Transfer 1.000 g of manganese 
to a 1 000-mL volumetric fiask, dissolve in 20 mL of nitnc 
add, di lute with 0,1 N hydrochloric add to yofurne, and 
mtx. This solution contains 1000 pg of manganese per mL. 
Storę in a potyethylene bottle. 

Standard preparations —Pipet 10 mL of the Manganese 
stock solution into a 500-mL volumetric fiask, dilute with 
water to voJume, and mix. Transfer 4.0, 5.0, and 6.0 ml, 
respectively, of this solution to separale 50-mL vofumetric 
flasks, containing 10 mL of Sodium chloride solution, dii u te 
the contents of each fiask with water to volume, and mix. 
These Standard preparations eon tai n, respectively, 1.6, 2*0, 
and 2.4 pg of manganese per mL. 

A ssoy prep aration—T ransfer a n a cc u ra te ly m eas u red vo i - 
ume of Injection, equtvalent to about 1 mg of manganese, 
to a 1 OG-mL voiumetric fiask, dilute with water to volume, 
and mix. Pipet 10 mL of this solution into a 50-mL volumet- 
ric fiask. From the labeled amount of sodium chloride, if 
any, En the Injection, calculate the amount, in mg, of so¬ 
dium chloride In the inrtial dilution, and add sufficient 5o- 
dium chloride solution to bring the to ta i sod tum chloride 
content in this fiask to 9 mg. DEiute with water to volume, 
and mix. 

Procedurę —Concomitantly determine the absorbances of 
the Standard preparations and the Assay preparation at the 
manganese emission linę of 279 nm, with a suitable atomie 
absorption spectrophofometer (see Atomie Absorption Spec - 
troscopy (852)) equrpped with a manganese hotlow-catnode 
lamp and an air-acetylene flame, using a dilution of Sodium 
chloride solution (1:5) as the blank* Plot the absorbances of 
the Standard preparations versus concentration, in Lig per 
mL, of manganese, and draw the straight linę best fitting 
the three plotted points* From the graph so obtained, deter¬ 
mine the concentration, in pg per mL, of manganese in the 
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Assay preparation * Calcuiate the quantity, in ma of manga¬ 
nese in each mL of the Injection taken by the formula: 

0.5C/ V 

in whfcb C is the concentration, In pg per mL, of manga¬ 
nese in the Assay preparation; and V is the voJume, in mL, of 
Injection taken. 


Maragianese Chloride for Orał Solmtiora 

» Manganese Chloride for Orał Solution contains 
not less than 90.0 percent and not morę than 
110.0 percent of tne labeled amount of manga¬ 
nese (Mn). It may contain one or morę suitable 
flavors, sweetening agents, thickening agents, 
and stabilizers. 

Packaging and sto ragę—Preserve in tight, light-resistant, 
single-dose containers. 

Labetmg—The tabel contains directions for constitution of 
the powder and States the amount of manganese in a given 
vo3ume of the Oraf Solution obtained after constitution. 
Identification —-It meets the requirements of the tests for 
Chloride (191) and for Manganese (1 91). 

Uniform i ty of dosage uniis {905}— 

FOR POWDER PACKAGED tN SINGLE-UN1T CONTAINERS: meets the 
regurrements, 

Deliuerahle vo Durne (698)— 

FOR POWDER PACKAGED IN MULTIPLE-LINU CONTAIN ERS: meets 
the requirements. 

pH <791): between ó.O and 8.0, when constituted to 
300 mL with water 

Osmofality and Osmolarify (785): 230 mOsmot pH 6.0 
to 8.0. 

Assay— 

Sodium chloride solution , Manganese stock solution, and 
Standard preparations —Prepare as directed in the Assay 
under Manganese Chloride injection. 

Assay preparation —Constitute the Manganese Chloride 
for Orał Solution as directed 3n the labeling, Transfer about 
25 mL, aecurately measured, of the constituted Manganese 
Chloride for Oraf Solution to a 100-mL volumetric fiask, di- 
fute with water to yolume, and mix. Proceed as directed for 
Assay preparation in the Assay under Manganese Chloride in¬ 
jection, beginning with "Pipet 10 mL of this solution." 

Procedurę —Proceed as directed in the Assay under Mam 
ganese Chloride injection. Calcuiate the quanfcity, in pg, of 
manganese in each mL of the constituted for Oraf Solution 
taken by the formula: 

5 00C/l/ 

in which C is the concentration, in gg per mL, of the man¬ 
ganese in the Assay preparation; and V is the volume, in mL, 
of the constituted Manganese Chloride for Orał Solution 
taken* 


Manganese Cluconate 


Mn* 



CiaHaMnOw 445*23 

C, 2 HaMnOi4-2H20 481*26 

BisfD-gluconato-O^O 2 ) manganese; 

Manganese D-gluconate (1:2). 

Anhydrous [6485-39-8]. 

DEFINITION 

Manganese Gluconate is dried or contains two molecules of 
water of hydration. !L contains NLT 98*0% and NMT 
102 *0% of manganese gluconate (CnHaaMnOn), caku- 
lated on the anhydrous basis. 

IDENTIFICATION 

* A, Identification Tests—General, Manganese (191); A 
50-mg/mL solution meets the reguirements. 

O B. TKIN-LAYER chromatocraphy 

Standard solution: 10 mg/mL of USP Potassium Gluco¬ 
nate RS 

Sampie solution: 10 mg/mL of Manganese Gluconate, 
heating in a water bath at 60°, if necessary, to dissolye 
Chromatographic system 

(5ee Chroma tog ropny {621), Thin-Layer Chromało - 
graphy.) 

Modę: TLC 

Adsorbent: 0,25-mm tayer of chromatographic siłica 
gel 

Application volume: 5 pL 

Developing solvent system: Alcohol, ethyl acetate, 
ammonium hydroxide, and water (50:10:10:30) 

Spray reagent: Dissolye 2*5 g of ammonium molyb- 
date in 50 mL of 2 N sulfuric acid in a 100-mL voki- 
metric fiask. Add 1.0 g of ceric suifate, swirl to dls- 
soive, and di lute with 2 N sulfuric acid to volume. 
Analysis 

Sam pies: Standard solution and Sampie solution 
Deveiop fhe chromatogram until the solvent front has 
moved about three-fourths of the tength of the piąte* 
Remove the piąte from the chamber, and dry at 110° 
for 20 min. Altów to cool, and spray with Spray rea¬ 
gent Heat the piąte at 110° for about 10 min. 
Acceptance criteria: The principaf spot of the Sampie 
solution corresponds in color, size, and R f value to that 
of the Standard solution * 

ASSAY 
a Procedurę 

Sampie: 700 mg of Manganese Gluconate 
Blank: 50 ml of water 
Titrimetric system 
(See Titrimetry {541).) 

Modę: Dlrect tltration 

Titrant: 0.05 M edetate disodium VS 

Endpomt detection: Yisual 

Analysis: Dissolye the Sampie in 50 mL of water. Add 
1 g of ascorbic add and 10 mL of ammonia-ammonium 
chloride buffer T5 and 0.1 mL of eriochrome black TS. 
Titrate with the Titrant until the sotution is deep biue in 
color* Perform the bfank determinatton. 

Caiculate the percentage of manganese gluconate 
(Cj^H^MnOtO in the Sampie taken: 

Resuft = {[(W - \ą x M x F\jW) x 100 

l/j = Titrant yolume consumed by the Sampie (ml) 

V B = Titrant yolume consumed by the Blank (mL) 

M = actual molarity of the Titrant (mmol/mL) 

F - equivalency factor, 445*2 mg/mmol 

W = Sampie weight (mg) 
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Acceptance criteria: 98.0%-102.0% on the anhydrous 
basis 

IMPURITIES 

• CHLOR1DE AND Sulfate, Chłońcie {221) 

Standard: 0.70 mL of 0.020 N hydrochioric add 
Sample: 1.0 g of Manganese Gluconate 
Acceptance criteria: NMT 0.05% 

® Chloride and Sulfate, Sulfate { 221 ) 

Standard: 4.0 mL of 0.020 N sulfurEc add 
Sam ple: 2.0 g of Manganese Gluconate 
Acceptance criteria: NMT 0.2% 

Delete the fołlowing: 

** Heaw Metals <231} 

Test preparation: Disso3ve 1 g of Manganese Gluconate 
m 10 mL of water, add 6 mL of 3 N hydrochioric acid, 
and dilute with water to 25 mL. 

Acceptance criteria: NMT 20 ppm* (onukai vi»^ 2 bis) 

® Lead 

[Notę —For the preparation of a El agueous Solutions and 
for the rinsing of glassware before use, use water that 
has been passed tnrough a strong-acid, strong-base, 
mixed“becf ion“exchange resin. Select alJ reagents to 
have as iow a content of lead as practicable, and storę 
alf reagent Solutions in containers of borosllicate glass. 
Cleanse glassware before use by soaking tn warm 8 N 
nltric acid for 30 min and by rinsing with deionized 
water.] 

Ascorbic acid-sodium iodide solution: 100 mg/mL of 
ascorbic acid and 1 92.5 mg/mL of sod i urn iodide 
Trioctylphosphine oxlde solution: 50 mg/mL of trioe- 
tylphosphine oxide in 4-methyl-2-pentanQne. 

[Caution —This sofution causes irritation. Avoid contact 
with eyes, skin, and clothing. Take special precautions 
in disposing of unused partiom of Solutions to which 
this reagent is added.] 

Standard solution: Transfer 5,0 mL of lead nitrate stock 
sofution T5, to a 100-mL volumetnc fiask. Difute with 
water to volume. Transfer 2.0 mL of the resufting solu¬ 
tion to a 50-mL volumetnc fiask. Add 10 mL of 9 N hy- 
drochloric add and 10 mL of water. Add 20 mL of As¬ 
corbfc ocid-sodium iodide solution and S.OmL of 
Trioctylphosphine oxide solution. Shake for 30 s, and al- 
low to separate. Add water to bring the organie solvent 
layer into the neck of the fiask, shake again, and aIJow 
to separate. The organie layer is the Standard solution f 
and it contains 2.0 ug/mL of lead. 

Sample solution: To a 50-mL volumetrIc fiask add 1.0 g 
of Manganese Gluconate, 10 mL of 9 N hydrochioric 
acid, 10 mL of water, 20 mL of Ascorbic acid-sodium io¬ 
dide solution f and 5.0 mt of Trioctylphosphine oxide solu¬ 
tion, Shake for 30 s, and allow to separate. Add water 
to bring the organie so!vent layer into the neck of the 
ftask, snake again, and altów to separate. The organie 
layer is the Sample solution. 

Bfank: To a 50-mL volumetric fiask add 10 mL of 9 l\ 
hydrochioric add, 1 0 ml of water, 20 mL of Ascorbic 
ocid-sodium iodide solution, and 5.0 mL of Trioctylphos¬ 
phine oxide solution . Shake for 30 s, and altów to sepa¬ 
rate. Add water to bring the organie so!vent layer into 
the neck of the fiask, shake again, and aflow to sepa¬ 
rate. The organie layer is the Blank , and it contains 
0 pg/mL of lead. 


Instrumental conditions 

(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelength: 283.3 nm 
Lamp: Lead holfow-cathode 
Flame: Alr-acetylene 
System suitabllity 

Sam pies: Standard solution and Blank 
Suitabllity requirements: The absorbance of the Stan¬ 
dard solution and the absorbance of the Blank are sig- 
nificantły different. 

Analysis 

Sampfes: Standard solution f Sample solution, and Blank 
Concomitantly determine the absorbances of the Blank , 
Standard solution , and the Sampfe solution. Use the 
Biank to set the instrument to zero. 

Acceptance criteria: The absorbance of the Sample so- 
lution does not exceed that of the Standard solution 
(NMT 10 ppm). 

® REDUCiNG 5URSTANCES 

Sample: 1.0 g of Manganese Gluconate 
Blank: Proceed as directed in the Anatysis, omitting the 
Sample. 

Trtrimetric system 
(See Titńmetry (541).) 

Modę: Residua! titratlon 
Titrant: 0.1 N iodine VS 
Back-titrant: 0.1 N sodlum thiosulfate VS 
Endpornt detection: Visual 

Analysis: Transfer the Sample to a 250-mL conical fiask, 
dlssolve in TO mL of water, and add 25 mL of alkallne 
cupric oitrate TS. Cover the fiask, boil gently for 5 min, 
accurately timed, and cool rapidly to room tempera¬ 
turę. Add 25 mL of 0.6 N acetic acid, 10.0 ml of Ti¬ 
trant, and 10 mL of 3 N hydrochioric acid, and titrate 
with Back-titrant , addina 3 mL of starch TS as the 
endpoint is approached. Perform the blank 
determination. 

Calculate the percentage of redudng substances (as dex- 
trose) in the Sample taken: 

Result = [[(V B - V$) x N x F]/W) x 100 

l/g = Back-titrant volume consumed by the Blank 
(mL) 

V$ = Back-titrant volume consumed by the Sample 
(mL) 

N - Back-titrant norm a lity (mEq/mL) 

F ~ equlvalency factor, 27 mg/mEq 

W - Sample weight (mg) 

Acceptance criteria: NMT 1.0% 

5PEGIF9C TESTS 

o Water Determination, Method i (921) 

Analysis: Proceed as directed in the chapter. Maintain 
the mixture containing the Test preparation at 50°, and 
stlr for 30 min before titrating with the Reagent 
Acceptance criteria 

Where labeled as the dried form: B.0%-9.0% 

Where labeled as the dihydrate: 6.0%-9.0% 

ADDBTB0NAL REQU9REMENTS 

« Packaging and Storage: Preserve In welJ-cfosed 
containers. 

® Labeling: The label indrcates whether it is the dried or 
the dihydrate form. 

0 USP reference Standards <11} 

USP Potassium Gluconate RS 
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EVSani€|a8iese Sulfate 

MnSC>4 * H 2 O 769.02 

Sulfuric add, manganese(2+) salt (1:1) monohydrate; 
Manganese(2+) sulfate (1:1) monohydrate [10034-96-5J. 
Anhydrous 151.00 

[ 7785 - 87 - 7 ]. 

DEFINmON 

Manganese Sulfate contains NLT 98.0% and NMT 102.0% 
of MnSOt -HzO. 

DDENTIFIGATI0N 

■ A. Identification Tests—General, Manganese (191) 
Sample solution: 1 00 mg/mL 
Acceptance criteria: Meets the reouirements 
o B. Identification Tests-—General, 5u/frte{191) 

Sample solution: 100 mg/mL 
Acceptance criteria: Meets the requfrements 

ASSAY 

• Procedurę 

Sample: 350 mg 

Analysis: Disso]ve the Sample m 200 mL of water. Add 
1 0 mg of ascorbic add. Begin the trtration by adding 
25 mL of 0.05 M edetate disodium VS using a suttable 
buret, fhen add 10 ml of ammonia-ammonrum chlo- 
ride buffer T5 and 0.15 mL of eriochrome blade TS, 
Complete the titration with 0.05 M edetate disodium 
VS to a blue endpoint Each mL of 0.05 M edetate diso¬ 
dium is equivalent to 8.451 mg of MnSO* - H 2 0. 
Acceptance criteria: 98.0%-102,0% 

IMPURITIES 

* 5UBSTANCES NOT PRECIPITATED BY AMMONIUM SULFIBE 

Sample: 2.0 g 

Analysts: Dis$olve the Sample m 90 mL of water, add 
5 mL of ammonium hydroxide, warm the solution, and 
pass hydrogen sulfide through the solution for about 30 
min. Difute with water to 100 mL, mix, and allow the 
predpitate to settle. Decant the supernatant through a 
fi] ter, transfer 50 mL of the dear fil tratę to a tared drsh, 
evaporate to dryness, and ignite, gently at first and fi- 
nafly at 800 ±25°. 

Acceptance criteria: The weight of the residue does 
not exceed 5 mg (NMT 0.5%). 

SPECIFIC TESTS 
0 Loss ON IGNITION (733) 

Analysis: Ignrte a sample at 450° to constant weight: it 
[oses 10.0%-13.0% ot its weight. 

ADDIHONAL REQUIREMENTS 
0 Packaging and Storage: Preserve in tight containers. 

Storę at controlied room temperaturę. 


Manganese Sulfate IniectiorB 

» Manganese Sulfate Injection is a sterile solution 
of Manganese Sulfate in Water for Injection. It 
contains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
manganese (Mn). 

Packaging and storage—Preserve in single-dose or in 
multiple-dose containers, preferably of Type I or Type If 
glass. 

LafcseSing—Label the Injection to indicate that it is to be 
diluted to the appropriate strength with Stenie Water fqr 
Injection or other suitable fluid prior to administration. 


USP Referemce standard* (11)— 

USP Endotoxln RS 

Jeleń tification—The Assay preparation prepared as di¬ 
rected in the Assay, exhibits an absorption maxlmum at 
about 279 nm when tested as directed for Procedurę in the 
Assoy. 

Bacferial E7idotoxins Test (85)—It contains not morę 
than 0,45 USP Endotoxin Unit per pg of manganese. 
pH (791): between 2.0 and 3.5. 

Particulate fVHatter in InjectSons (788): meets the re- 
quirements for sma!l-valume injections. 

Other requirements—It meets the reguirements under in¬ 
jections and implanted Drag Products (1). 

Assay—■ 

Sod tum chloride solution, Manganese stock solution , and 
Standard preparations —Prepare as directed in the Assay 
under Manganese Chloride Injection. 

Assay preparation —Transfer an accurately measured vol- 
ume of Injection, equivalent to about 1 mg of manganese, 
to a 100-mL volumetnc fiask, dElute with water to volume, 
and mlx. Pipet 10 ml of this solution into a 50-mL volumet- 
ric fiask, driute with water to volume, and mix. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Manganese Chloride injection. 


Mami eh 5toC _ 

Portions of the monograph text that are national USP text, 
and are not part of the harmonrzed text, are marked with 
symbols (%) to specify thls fact. 



QH w O* 182.17 

O-Mannito! [69-65-8]. 

DEF1NITION 

Mannitol contains NLT 97.0% and NMT 102.0% of manni- 
tol (CćHhOó), caEculated on the dhed basis. 

IDENTIFICATiON 
* A. INFRARED ABSORPTION (197K) 

[f Lhe spectra shows differences, proceed as directed. 
Standard solution: Dissolve 25 mg of USP Mannitol RS 
in a glass vial with 0.25 mL of distilfed water without 
heating. The solution is elear. Evaporate to dryness by 
one of the foli owiń g methods. Heat in a microwaye 
oven with a power rangę of 600-700 W for 20 min, or 
heat in an oven at 100° for 1 b, then graduaily appiy 
vacuum until a dry resrdue is obtained, Non-sticky, 
white, or sliqhtEy yellowlsh powders are obtained. 
Sample solution: DEssolye 25 mg of Mannitol in a glass 
vial with 0.25 mL of distilled water without heating, The 
solution is dear. Evaporate to dryness by one of the 
followrng methods. Heat in a microwaye oven with a 
power rangę of 600-700 W for 20 min, or heat in an 
oven at 1 00° for 1 h, then gradually apply yacuum untii 
a dry resrdue is obtained. Non-sticky, white, or slightly 
yeliowish powders are obtained. 

Analysis: Record new spectra using the residues from 
the Standard solution and the Sample solution. 

ASSAY 
o Procedurę 

Mobile phase: Degassed water 

System suitablJity solution A: 25.0 mg/mL each of sor- 
bito! and USP Mannitol RS 
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System suitability solution 8: 1.0 mg/mL each of mal¬ 
titol and isomalt 

Standard solution A: 50.0 mg/mL of USP Mannito RS 
Standard solution B: Di lute 2.0 mL of the Somple solu¬ 
tion with water to 100.0 mL. 

Standard solution C: Dilute 0.5 mL of Standard solution 
B with water to 20.0 mL. 

Sample solution: 50.0 mg/mL of Mannito! 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: Refractive index 

Column: 7.8-mm x 30-cm; packing LI 9 

Temperatures 

Detector: 40° (maintain at a constant temperaturę) 
Column: 85 ±2° 

Flow ratę: 0.5 mL/min 
injection voiume: 20 pL 

Run time: NIT 1.5 times the retention time of the 
mannitol peak. [Notę—T he retention time for mannito! 
is about 20 min,] 

System suitability 

Sam pies: System suitability solution A, System suitabiiity 
solution B, Standard solution B t and Standard solution C 
Suitability reguirements 

Resolution: NLT 2.0 between sorbitol and mannitol, 
System suitability solution A 
Analysis 

Samples: Standard solution A and Sampfe solution 
Calculate the percentage of mannitol (ĆgHuO*) In the 
portion of Mannitol taken: 

Result = (fu/rd X ( Cs/Cu ) x 100 

tu - peak response from the Sample solution 

r$ - peak response from Standard sotution A 

Cs - concentration of USP Mannitol RS in Standard 
solution A (mg/mL) 

Cu = concentration of the Sample solution (mg/mL) 
Aceeptance criteria: 97.0%-1Q2.0% on the dried basis 

IMPURITIES 
* Related Substances 

Mobile phase, System suitability solution A, System 
suitability solution B, Standard solution B, Standard 
solution C, Sample solution, Chromatographic sys¬ 
tem, and System suitability: Proceed as directed in 
the Assay. 

Analysis 

Samples: Standard solution B t Standard solution C, and 
Somple solution 

Aceeptance criteria: See Tobie 1 for the relative reten- 
tron times. 


TabJe 1 


Name 

Retative 

Retention 

Time 

bomall flst peak) 

0.60 

Maltitol 

0.69 

Isomalt (2nd peak) 

0.73 

Mannitol 

TO 

Sorbitol 

1.2 


[NOTĘ—impurity A—Sorbitol; Impurity B—Maltitol; Im* 
purity C—Isomalt.] 

Notę—I somalt elutes in two peaks.] 

NOTE“Coelution of impurity B and the second peak of 
impurity C may be observed.] 

Disregard limit: NMT 0.05%; any peak NMT the area 
of the principal peak obtained with Standard solution C 
Sorbitol: NMT 2.0%; NMT the area of the principal 
peak obtained with Standard solution B 


Sum of isomalt and maltitol: NMT 2.0%; NMT the 
area of the principal peak obtained with Standard solu¬ 
tion B 

Unspecifred impurities: NMT 0.10% for each impu¬ 
rity; NMT twice the area of the principal peak ob¬ 
tained with Standard solution C 
Total impurities: 2.0%; NMT the area of the principal 
peak obtained with Standard solution B 
» REDUCJNG 5UGAR5 

Ferric sulfate solution: Dissolye 50 g of ferric sulfate in 
an excess of water, add 200 mL of sulfuric add, and 
dilute with water to 1000 mL. 

Copper sulfate solution: 69.2 mg/mL of copper sulfate 
(CuS 04 ■ 5H z O) in water 

Sodium potassium tartrate solution: Dissolve 173 g of 
sodium potassium tartrate (C^H-iKNaOć - 4H z O) and 
50 g of sodium hydroxide in 400 mL of water. Heat to 
boinng, allow to cool, and dilute with carbon dioxide- 
free water to 500 mL. 

Cupri-tartaric solution: Mtx equal yolumes of Copper 
suitate solution and Sodium potassium tartrate solution 
immediately before use. 

Sample: 7.0 g 

Analysis: To the Sample add 1 3 mL of water. Bofl gently 
with 40 mL of Cupri-tartaric solution for 3 min, ancTab 
Iow to stand for about 2 min. A predpitate is formed. 
Pass through a sintered-giass filter (10-16 pm) coated 
with diatomaceous earth or a sintered-glass filter (5-TO 
pm). Wash the predpitate with hot water (at about 
50 D -60°) until the washing is no longer alkaline, and 
pass the washings through the filter described above. 
Discard all the filtrate at this step. Immediately dissolye 
the predpitate in 20 mL of Ferric suifate solution , pass 
through the filter described above in a clean fiask, and 
wash the filter with 15-20 mL of water. Combine the 
washings and the filtrate, heat to 80°, and titrate with 
0.02 M potassium permanganate VS. 

Aceeptance criteria: NMT 0,1%, expressed as glucose; 
NMT 3.2 mL of 0.02 M potassium permanganate V5 is 
reguired to change the color of the solution. The green 
color tums to pink, and the color persists at least 10 s. 

• NtCKEL 

Sample solution: Suspend 10.0 g of Mannitol in 30 ml 
of dilute acetie add [115-125 g/L of acettc acid 
(CiLhOj)], add water, and shake to dissolye. Dilute with 
water to 100.0 mL. Add 2.0 mL of a saturated solution 
of ammonium pyrrolidinedithiocarbamate (C 5 H 12 N 2 S 7 ) 
(about 10 g/L) and 10.0 mL of water-saturated methyl 
isobutyi ketone (CeH^O, 4*methyi~2*pentanone), and 
then shake for 30 s protected from bright iight. Allow 
the layers to sępa ratę, and use the methyl isobutyi ke¬ 
tone layer. 

Blank solution: Treat water-saturated methyl isobutyi 
ketone as described for preparation of the Sample solu - 
tion, omitting the mann doi. 

Standard Solutions: Prepare three reference Solutions in 
the same manner as the Sample solution but adding 
0.5, 1.0, and 1.5 mL, respectively, of nickel standard 
solution TS [10 ppm nicke! (Ni)] in addition to the 
10.0 g of the substance to be exammed. 

Instrumental conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelength: 232,0 nm 
Lamp: Nickel hollow-cathode 
Flame: Air-acetylene 

Analysis 

Samples: Sample solution and Standard Solutions 
Set tne zero of the instrument using the blank. Record 
the ayerage of the steady readings for each of the 
Standard Solutions and the Sampfe solution. Between 
each measurement rinse with water, and ascertain that 
the reading retums to zero with the blank. Plot the 
absorbances of the Standard Solutions and the Sample 
solution versus the added guantity of nickel. Extrapo- 
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late the Jine joining the points on the graph until it 
meets the concentration axis. The drstance between 
this point and the intersection of the axes represents 
the concentration of nrckel in the Sampie solution. 
Acceptance criteria: NMT 1 jjg/g 

5PECIFIC TEST5 

■ Melting Rangę or Temperaturę (741), Class I 
Meftmg point: 165M 70° 

* Appearance of Solution 

Hydrazme sulfate solution: 10.0 mg/ml of hydrazine 
sulfate. Al Iow to stand for 4-6 h. 

Methenamine solution: 2.5 g of methenamine in 
25 ml of water, tn a ground-glass-stoppered fiask 
Prima ry opalescent suspension: To the Methenamine 
solution, add 25.0 mL of the Hydrazine sulfate solution, 
Mix, and allow to stand for 24 h. This suspension is 
stable for 2 months, provided it is stored in a glass 
Container free from surface defects. The suspension 
must not adhere to the glass and must be well mixed 
before use. 

Opalescence standard: Dilute 15.0 mL of the Primary 
opalescent suspension with water to 1000.0 ml. This sus¬ 
pension is freshly prepared and may be stored for up to 
24 h. 

Reference suspension: To 5.0 mL of Opalescence stan¬ 
dard add 95.0 mL of water. Mix, and shake before use. 
Standard sofulion: Pipet 3.0 mL of fenie chloride CS, 
3.0 ml of cobaltous chloride CS, and 2.4 ml of cupric 
sulfate CS into a 1-L volumetric fiask. Dilute with 1% 
(w/v) hydrochloric acid to voJume. 

Sampie solution: 100.0 mg/mL of Mannitol 
Analysis: Compare the co lor, clarity, and opalescence 
of equal volumes of the Reference suspension , Standard 
solution, and Sampie solution. 

Acceptance critena: The Sampie solution is elear and 
colorless; Its ctarity is the same as that of water, or its 
opalescence is not morę pronounced than that of the 
Reference suspension , and it is not morę intensely 
colored than the Standard solution . 

O 1055 ON DRYING (731) 

Sampie: 1.000 g 

Analysis: Dry the Sampie at 105° for 4 h. 

Acceptance criteria: NMT 0.5% 

® CONDUCTIViTY 

Sampie: 20.0 g 

Analysis: Dissolye the Sampie in carbon dioxtde-free 
water prepared from distilled water by heating to 
40°-50 Q , and dilute with the same solvent to 1 00 ml. 
After coofing, measure the conductivity of the solution 
while gently stirrlng with a magnetic stlrrer. 

Acceptance criteria: NMT 20 pS/crn at 25° 

& Microbial Enumeration Tests (61) and Tests for Speci 
fieo Microorganisms (62); The total aerobic microbial 
count (TAMC) is NMT 10 3 cfu/g, and the total combined 
molds and yeasts count is NMT 10 z cfu/g. It meets the 
requlrements of the test for absence of Escherichla coli . 

If intended for use in the manufaefure of parenteraf dos¬ 
age forms, the TAMC is NMT 1 O 2 cfu/g. 

* Bacterial Endotoxins Test (85): If intended for use in 
the manufacture of parenteral dosage forms without a 
further appropriate procedurę for the removal of bacterial 
endotoxins, less than 4 HJ/g for parenteral dosage forms 
with a concentration of 100 g/L or less of mannitol, and 
less than 2.5 lU/g for parenteral dosage forms with a 
concentration of morę than 100 g/L of mannitol 

ADDITIONAL REQUBREMENT$ 

® * Pac k ag ing and Storage: Preserve En weil-dosed eon- 
tainers,* 

« Labeling 

The label States, where applicable, the maximum con¬ 
centration of bacterial endotoxins. 


The label States, where applicable, that the substance is 
suitable for use in the manufacture of parenteral dosage 
forms. 

® USP Reference Standards (11) 

USP Endotoxin RS 
USP Mannitol RS 


Mannitol Eircjection 

» Mannitol Injection is a sterile solution, which 
may be supersaturated, of Mannitol in Water for 
Injection. It may require warming or autoclaving 
before use if crystallization bas occurred. It con- 
tains not less tnan 95.0 percent and not morę 
than 105.0 percent of the labeled amount of 
mannitol (CsH^Os). It contains no antimicrobial 
agents. 

Packaging and storage—Preserve in single-dose glass or 
plastic containers. Glass containers are preferabfy of Type J 
or Type II glass. 

Labeling—The label States the total osmolar concentration 
In mOsmol per L Where the contents are less than 1 00 mL, 
or where the label States that the injection is not for direct 
injection but is to be diluted before use, the label alterna- 
tivdy may State the total osmolar concentration In mOsmól 
er mL. The label also states that it should be warrned 
efore use to dissofve any crystals that may have formed. 

USP Reference standards {11)— 

USP Endotoxin RS 
USP Mannitol RS 

Identification— 

A: Evaporate a portion of Injection on a steam bath to 
dryness, and dry tne residue at 105 D for 4 hours. To 3 mL of 
freshly prepared solution of catechol In water (1 rn 10) add 
6 mL or sulfuric add with coofing. Place 3 mL of this solu- 
tion in each of two separate test tubes. To one tubę add 
0.3 mL of water (reagent blank) and fo the other add 
0.3 mL of a solution of it in water (1 In 10). Heat the tubes 
over an open flame for about 30 seconds: the solution in 
the tubę containing mannitol is dark pink or winę red, and 
the solution in the tubę containing the reagent blank is light 
pink. 

B: The retention time for the major peak in the chromat- 
ogram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation, as obtained in 
the Asscy. 

Specific rotation (781)—*4 37° to +145°. Transfer an at- 
curately measured volume of Injection, equlvalent to about 
1 g of mannitol as determined by the Assoy, to a 100-mL 
yolumetric fiask, Add 40 mL of a l-in-10 ammonium molyb- 
date solution, previously filtered if necessary. Add 20 mL of 
1 N sulfuric acid, and difute with water to volume. 

BattenaB Endotoxins Test (85)—it contains not morę 
than 0.04 USP Endotoxin Unit per mg of mannitol where 
the labeled amount of mannitol in the Injection ts 10% or 
less, and not morę than 2.5 USP Endotoxin Units per g of 
mannitol where the labeled amount of mannitol in the fn- 
jection is greater than 10%. 

pH (791): between 4.5 and 7.0, determined potentiomet- 
rically, on a portion to which 0.30 mL of saturated potas- 
slum chloride solution has been added for each 100 ml, 
and which previously has been diluted with water, if neces¬ 
sary, to a concentration of not morę than 5% of mannitol. 
Particulate MaUer in Injecfaons (788): meets the re- 
puirements for small-volume injections. 
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Other reqyiremenfs—It meets the requirements under in- 
jections ona Implanted Drug Products {1). 

Assay— 

Mobile phase —Use degassed water. 

Resolution soiuthn— Di ssał ve sorbitoJ and USP Mannitoi 
RS m water to obtaEn a sofution having concentrations of 
about 4.8 mg per mL of each. 

Chromatogmphic system (see Chromalcgraphy (621 )J—The 
llquid chromatograph is eauipped with a refractive index 
detector that is maintainea at a constant temperaturę and a 
4-mm x 25-cm column that contains patkina LI 9. The col- 
umn temperaturę is maintarned at a temperaturę between 
30° and 85° controlfed within ±2° of the selected tempera¬ 
turę, and the ffow ratę is about 0.5 mL per minutę. Chro¬ 
ma to grap h the Standard preparathn, and record the peak 
responses as directed for Procedurę: the relative standard 
deviatton tor replicate mjecttons is not morę than 2.0%. In a 
similar manner, chromatograph the Resolution solution: the 
resolution, R, between the sorbitol and mannitoi peaks Is 
not less than 2.0, 

Standard preparathn^ DissoMe an accurately welghed 
guantity of USP Mannitoi RS fn water, and dilute quantlta- 
tively with water to obtain a solution having a known eon- 
centration of about 5 mg per mL. 

Assay preparathn— Transfer an accurately measured voL 
ume of Injection, equivalent to about 500 mg of mannitoi, 
to a 100-mL volumetnc fiask, dilute with water to volume, 
and mix. 

Procedurę^ Separately inject equal voiumes (about 20 pL) 
of the Assay preparathn and the Standard preparathn Sn to 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcu la te the quan- 
tlty, in mg, of mannitoi (C*H| 4 0fi) in each mL of the Injec- 
tion Laken by the formula: 

IGOCC/W^M) 

in which V is the volume, In mL, of Injection taken; and the 
other terms are as defined therein. 


Mannitoi in Sodium Chioride Injection 

» Mannitoi in Sodium Chioride Injection is a ster* 
ile solution of Mannitoi and Sodium Chioride in 
Water for Injection. It contains not less than 
95.0 percent and not morę than f 05.0 percent of 
the labeled amounts of C^H^Os and NaCI. It 
contains no antimicrobia! agents. 

Labellmg-—The label States the to tal osmolar concentration 
in mOsmoł per L. Where the contents are less than 1 00 mL, 
or where Che labef States that the Injection is not for direct 
injection but rs to be diluted before use, the label alterna- 
tive[y may State the to tal osmolar concentration in mOsmol 
per mL, 

USP Reference standards (11)— 

USP Endotoxin RS 
USP Mannitoi RS 

IdeintlficatSon— 

A: Evaporate a portron of Injection on a steam bat ii to 
dryness, and dry tne residue at 105° for 4 hours: the residue 
responds to the Identification test 4 under Mannitoi injection. 

B: It responds to the tests for Sodium (191) and for Clifo- 
ride (191), 

Bacterial Endotoxms Test <S5)—It contains not morę 
than 0,04 USP Endotoxin Unit per mg of mannitoi. 


pH (791): between 4.5 and 7.0. 

Other requSremetits—It meets the reguirements for Pach 
oging and storage under Mannitoi Injection , It meets also the 
requirements under injections and Implanted Drug Products 

Assay for mannitoi!—Proteed with Injection as directed in 
the Assay under Mannitoi Injection. 

Assay for sodium chioride—Proceed with Injection as di- 
rected in the Assay under Sodium Chioride Injection. 


Maprotiline Hydrochloride 



CzóH^N • HCl 313.86 

9,1 0-Ethanoanthracene-9(10H)-propanamine, N-methyL, 
hydrochloride; 

N-MethyL9,10-ethanoanthracene-9(10/fl-propylamine hy- 
drochloride [10347-81-6], 

DEFIN0TION 

Maprotiline Hydrochloride contains NLT 99.0% and NMT 
101,0% of the labeied amount of maprotiline hydrochfo- 
rrde (C 20 H 23 N - HCI), calcufated on the dried basis. 

IDENTIFICATION 
■ A, Infrared Absorption (197K) 

» B. Ultrai/iolet Absorption (197U) 

Sample solution: lOOpg/mLin methanol 
Acceptance criteria; Absorptivities at 266 nm and 272 
nm, calculated on the dried basis, do not dlffer by 
morę than 3.0%. 

® C. Identification Test*—General, Chioride (191) 

Sample solution: 5 mg/mL 

Acceptance criteria: Responds to the tests when tested 
as specified for alkaloidal hydrochloride 

ASSAY 
® Procedurę 

Sample solution: 600 mg of Maprotiline Hydrochloride 
In 25 mL of mercuric acetale TS 
Blank: Mercunc acetate TS 
Titrimetric system 
(See Titrimetry ( 541 ).) 

Modę: Potentiometrlc 
Titrant: 0.1 N perchloric acid VS 

Analysls: Titrate the Sample solution with Titrant using a 
glass eiectrode and a calomet electrode containing satu- 
rated lithium chioride in glacial acetic acid. Perform a 
blank determination. Each mL of 0.1 N perchloric acid 
is equivalent to 31.39 mg of maprotiline hydrochloride 
(C 20 H 22 N HO). 

Acceptance criteria: 99.0%-101.0% on the dried basis 

IMPURITIES 

- Residue on Ignition (281): NMT 0.1% 


Detete the fotlowing: 

•• Heaw Metals, Method U (231): NMT 10 ppm* {OHkJal b 
& ORGANiC IMPURITIES 

Mobile phase: Dissolve 0.6 g of ammonium acetate in 
200 mL of water, and add 2 mL of a 70-g/L ammonia 
solution, 150 mL of 2-propanol, and 650 mL of metha¬ 
nol. The resulting apparent pH va!ue is 8.2-8.4. 
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Standard solution: 2 j.ig/mL of USP Maprotiline Hydro¬ 
chloride RS in Mobile phase 

System suitability solution: 1 mg/mL of USP Mapro- 
tilfne Hydrochloride RS and 04 mg/mL of USP Mapro- 
tlline Related Compound D RS in Mobile phase 
Sample solution: I mg/mL of Maprotiline Hydrochlo- 
rlde in Mobile phase 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 272 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Flow ratę: 1 m L/min 

Injection volume: 20 pL 

Run time: 1.5 times the retentlon time of maprotiline 
System suitability 
Sam ple: System suitability solution 

Suitability reąuirements 

[NOTĘ—See Table 1 for relatlve retention times.] 
Resolution: 1.8-3.2 between the maprotiline relatec 
compound D and maprotiline peaks 
[NOTĘ—If necessary, adjust the oH of the Mobile phase, 
In steps of 0,1 pH unit, by adding a 50% v/v solution 
of acetic acid if the resolution is less than 1.8, or by 
adding a 70-g/L solution of ammonia if the resolution 
is greater than 3.2.] 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of eath impurity in the por- 
tion of Maprotiline Hydrochloride taken: 

Result = (tu/r s ) x (Cs/Cu) x 1 00 

fu = peak area of any impurity from the Sampie 
solution 

fs - peak area of maprotiline from the Standard 
solution 

= eon cen trafi on of USP Maprotiline 

Hydrochloride RS m the Standard solution 
(mg/mL) 

Co - concentration of Maprotiltne Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: See Table L Disregard any peak 
representing less than 0,05% of the area of the maln 
peak. 


Table 1 


Name 

Relsthre 

Retention 

Time 

Acceptance 

Criteria, 

NMT {%} 

Maprotiline atry- 
laldehyde analoo 1 

0.3 

0.2 

Maprotiline dlmer 2 

0,5 

0.2 

Desmethyfmapro- 

tlline 3 

0.7 

0,2 

Maprotiline related 
compound D -5 

0.8 

0,2 

Maprotiline 

1.0 


N- M ethyt ma p roti linę 4 5 

1.3 

0.2 


1 3-(9,10-DlhydrO’9,1Q-ethanoanttiracen-9-yl)acrylaldehyde (EP Impurity 


2 Af-Methyl-N,N-bist3-(9/1 G-dJhydro-9,10-ethanoanthracen-9-yi)propyl]- 
amine (EP Impurity 6). 

0‘Dihydro-9,10-ethanoanthraGen-9-yl)propan4 -aminę (EP impurity 

4 3-(9,1O-Drhydro-9,1 Q-ethanoanthracen-9~yl)-W-methy!prap-2~en“1 -aminę 
(EP Impurity D). 

5 3-(9,10-Dihydro-9,10-ethano3nthracen-9-yi)-W,N-dimethyJpropan-l - 
aminę (EP Impurity E). 


Table 1 (Continued) 


Name 

Relattive 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Any individual un- 
known impurity 

— 

ono 

TbLaf impuritles 

_ 

1.0 


T 3'(9/10-Dihydro-9 r 10’ethanoanthracen 9-yl)acrylaldehyde (EP Impurity 
A). 

3 N-Methyl-N, W-bfs[3-(9,10-dihydro-9,10-ethanoanthracen-9-yf)propylJ- 
amfne (EP impurity B), 

3 3-(9J0-DFhydrO'9J0-ethanoanthraęen-9-yi)prQpan laminę (EP Impurity 
CL 

s 3-(9,10~DIhydro9,10-ethanoanthracen-9-yt)-N-rTiethy|projł-2-en-1 -aminę 
(EP impurity D), 

5 3(9/10-Dihydro-9 H 10-ethanoanthracen-9-yl)-W,W-dimeLhylprQpan-l - 
aminę (EP Impurity E). 

SPECIFIC TESTS 
O LOSS ON DRYING (731) 

Sample: Dry a sample under vacuum at 80° to constant 
weight* 

Acceptance criteria: NMT 1.0% 

ADDITfONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers. 
e USP REFERENCE STANDARDS (11) 

USP Maprotiline Hydrochloride RS 
USP Maprotiline Related Compound D RS 
3-(9,1O-Dihydro-9,10-ethanoanthracen“9“yl)“A/-methyh 
p rop- 2 -en- 1 -aminę, 

C20H21H 276,4 


jyiaprotiline Hydrochloride Tabletł 

DEFINITION 

Maprotiline Hydrochloride Tablets contain NLT 90,0% and 
NMT 110.0% of the labeled amount of maprotiline hy¬ 
drochloride (C 20 H 23 N ■ HCI). 

IDENTIFICATION 

* A, Thin-Layer Chromatography 

Standard solution: 20 mg/mL of USP Maprotiline Hy¬ 
drochloride RS in methanol 

Sample solution: Transfer a portion of powdered Tab¬ 
lets, equivalent to 100 mg of maprotiline hydrochloride, 
to a glass-stoppered centrlfuge tubę. Add 5.0 mL of 
methanol to the tubę, sonicate for 10 min, shake by 
mechanical means for 10 min, and centrlfuge. 
Chromatographic system 
(See Chromatograpny (621), Thin-Layer Chromato- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic sllica 
gef that has been prewashed with chloroform by al- 
fowing chloroform to travel the fuli length of the piąte, 
and dried at 100° for 30 min 
Application volume: 5 jlL 

Developing solvent system: Secondary butyl alcohol, 
ethyt acetate, and 2 N ammonium hydroxide ( 6 : 3 : 1 ) 
Analysis 

Samples: Standard solution and Sample solution 
In a suitable chromatographic chamber, place a vol- 
ume of the Developing so/ver?f system suffident to de- 
ve!op a chromatogram. Place a beaker containing 
25 mL of ammonium hydroxide In the bottom of the 
chamber, and allow it to equllibrate for 1 h. Apply 
Samples and allow the spots to dry. Develop tne 
chromatograms untll the solvent front has moved 
three-fourths of the length of the piąte, remove the 
piąte from the developing chamber, mark the solvent 
front, and allow the solvent to evaporate. Expose the 
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pfate to hydrogen chJoride vapor for 30 min, anc ex- 
pose it to a high-intensrty UV Ifght irradiator (1000 to 
1600 watts) for 5 min. [Caution —UV irradlators emit 
UV radiation that is harmful to eyes and skin.] Com- 
pare the chromatograms under fong-wavelength UV 
light 

Acceptance criteria: The R f value of the principal spot 
of the Sompfe solution corresponds to that of the Stan¬ 
dard solution . 

o B. The retention time of the major peak in the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 
e Procedurę 

Mobile phase; Dissolve 4 g of tetramethylammonium 
chloride in 495 mL of water, and add 500 ml of aceto- 
nitrile and 1 mL of phosphortc add. 

Standard solution: 0.75 mg/int of USP Maprotiline Hy~ 
drochloricle R5 prepared as foilows. Transfer a suitabJe 
guantity of the USP Maprotiline Hydrochforide RS to a 
suitabJe volumetric fiask. Add 1 0 % of the fiask vofume 
each of methanol and 0.1 N hydrochloric add. SonEcate 
for 5 min, and then diJute to volume with water. 
Sample stock solution: Transfer NLT 15 Tablets to a 
500-mL yolumetric fiask, add 1 00 mL of 0.1 N hydro- 
chloric add, sonicate, and shake occasionally for 5 min 
to dlsintegrate the Tablets. Add 1 00 mL of methanol, 
shake, and sonicate for 5 min. Di lute with water to vol- 
ume, and centrifuge, Use the supernatant 
Sample solution; Nominafiy 0.75 mg/ml of maprotiiine 
hycfrodiloride from Sample stock solution and water. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 272 nm 

Coiumn: 8 -mm x 10-cm; 10-pm packing L10 
Flow ratę: 2 mL/min 
Injectlon volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Coiumn efficlency: NLT 1500 theoretieal pfates 

Tailing factor: NMT 2.0 

Refative standard deviation; NMT 2.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Cafculate the percentage of the labeled amount of 
maprotiline hydrochloride (CzoHzbN * * HCI) in the por- 
tion of Tablets taken: 

Result = (rufn) x (Cs/ Cu) x 100 

r u - peak response of maprotiline from the Sample 
solution 

rs = peak response of maprotiline from the 
Standard solution 

Cs = concentratEon of USP Maprotiline 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu ~ nominał concentration of maprotiline 
hydrochloride En the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
* Dissolution (711) 

Medium: Difute hydrochloric add (7 in 1000); 900 mL 
Apparatus 2: 50 rpm 
Time: 60 min 

Standard solution: USP Maprotiline Hydrochloride RS 
in Medium 


Sampie solution: Sample per Dissolution (711). 
instrumental conditions 
Modę: UV 

Analytical wavelengths: About 268 nm absorbance 
minimum; about 272 nm absorbance maximum 
Analysis 

Samples: Standard solution and Sample solution 
Determine the percentage of the labeied amount of 
maprotilEne hydrochforide (C 20 H 23 N HCI) dissolved 
from UV absorbances, using the dtfference between 
the absorbance maximum and the absorbance mini¬ 
mum of filtered portEons of the Sample solution, suita- 
bly difuted with Medium, in comparison with the 
Standard solution having a known concentration of 
USP Maprotiline Hydrochloride RS. 

Tolerances; NLT 75% (Q) of the labeied amount of 
maprotiline hydrochloride (C 2 oHz 3 N - HCI) is disso!ved. 

* U NI FO KMITY OF Dosage Units (905): Meet the 
requirements 

AODfiTlONAl REQUIREIVIENTS 

® PACKAGING AND Storage: Preserve in weil-dosed 
containers. 

o USP Reference Standards (11) 

USP Maprotiline Hydrochloride RS 


R/9arhofloxacin Compounded Orał 
Suspension, Veterinary 

DEFINITION 

Marbofloxacin Compounded Orał Suspension, Veterinary 
contains NLT 90.0% and NMT 110.0% of the tabelecf 
amount of marbofloxadn (C 17 H 19 FN 4 O 4 ). 

Prepare Marbofloxacin Compounded Orał Suspension, Vet- 
erinary 25 mg/mL as folfows (see Pharmoceutical Com- 
pounding—Nonsterile Preparations (795)). 


Marbofloxadn powder 

2.5 a 

Purified Water 

A smali amount 

Vehide: 1:1 mixture of Ora-Plus 0 
and Ora-Sweet J ; or Ora-Blend* 
a sufficient auantity to make 

100 mL 


a Perrfgo Pharmaceutlcals, AUegan, ML 


Wet the Marbofioxacin powder with a smali amount of Pum 
fied Water and triturate to make a smooth pastę. Add the 
Vehide to make the mortar contents pourable. Transfer 
the contents of the mortar stepwise and quantitatively to 
a caiibrated Container using the Vehide. Add sufficient Ve~ 
hicie to bring to finał yolume, and mix welL 

ASSAY 

* Procedurę 

Solution A: 10 mM ammonium formate containing 
0 . 1 % (v/v) formie acid 

Solution B: Methanol containing 0 . 1 % formie acid 

Mobile phase: See Tahle F. 


Table 1 


Time 

(min) 

Solution A 

(%> 

Solution B 

0 

90 

10 

0.5 

90 

10 

23.0 

70 

30 

23.5 

70 

30 

23.6 

0 

100 

26 

0 

100 
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Table 1 (Continued) 


Time 

Solution A 

Solution B 

(mini 

(°M 


26.1 

90 

10 

30 

90 

af« * 


Standard solution: 0.4 mg/mL of marbof!oxacin in So¬ 
lu tion A 

Sample solution: Transfer 1.6 mL of Orał Suspension, 
Veterinary to a 100-mL vo!umetnc fiask, dilute with So- 
ILilian A to voEume, and mix well. Pass through a PVDF 
filter of 0 . 2 -pm porę size, 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV-Vts 327 nm 
Columns 

Guard: Packing LI 

Analytical: 4.6-mm x 15-cm; 5-pm packing LI 
Column temperaturę: 50° 

Flow ratę: 1.5 mL/min 
Injection volume: 2 jal 
System suitability 
Sample: Standard solution 

[Notę—T he retention time for marbofloxadn is about 
6.2 min ] 

Suitability reguirements 
Tailing factor: NMT 2.0 

Relative standard deviation: NMT 2,0% for replicate 
injections 
Analysis 

Sampies: Standard solution and Sample solution 
CaJculate the percentage of the labeied amount of 
marbofloxadn (C 17 H 19 FN 4 O 4 ) in the portion of Orał 
Suspension, Veterinary taken: 

Result - (ru/r$) x (Cs/Cu) x T 00 

ru - peak response of marbofloxacin from the 

Sample solution 

r s = peak response of marboffoxacin from the 
Standard solution 

Cs = concentration of marbofloxacin in the 
Standard soiution (mg/mL) 

Cu = nominał concentration of marboffoxacin in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-l 10.0% 

SPECBFIC TESTS 

* PH (791): 6.2-7.2 

ADDRTIONAL REQUIREMENTS 

* Packaging and Storage: Package in tight, light-resistant, 

plastic containers. Storę in a refrigerator (2 0 -8°) or at 
controlfed room temperaturę. 

* Beyond-Use Datę: NMT 90 days after the datę on which 

it was compounded, when sto red in a refrigerator ( 2 °- 8 Q ) 
or at contro!led room temperaturę. [Notę—A slight dark- 
ening in yeilow color may occur in the suspension with 
i :1 Ora-Plus and Ora-5weet that does not affect the 
strength of the preparation.] 

0 Labeling: Label it to indicate that it is for veterinary use 
only. Label it to indicate that it is to be weil shaken 
before use, and to State the Beyond-Use Datę. 


ftfflazindol 



CisHuCINhO 284.74 

3H-lmidazo[2,1 -ajisoindol-S-oi, 5-(4-chlGrophenyl)-2,5- 
dihydro-, (±)-. 

(±)-5-(p-Ch3orophenyi)-2,5-dihydro~3ff-lmidazo[2,1' 
a]isoindol-5-0l [22232-71-9]. 

» Mazindof contains not less than 98.0 percent 
and not morę than 102,0 percent of 
C 16 H 13 CIN 2 O, calculated on the dried basis. 

Padcaging and storage—Preserve in tight containers. 

USP Reference standards (11)— 

USP Mazindol RS 

Cfladty and color of solution—A 1 in 100 solution of 
Mazindol in a mixture of chloroform and methanol (9:1) is 
elear and not darker 3n color than a solution prepared by 
mixing equal volumes of Matching Fluid C (see Color and 
Achromidty (631)) and water. 

Identification— 

A: Infrared Absorption (1 97 K). 

B: Uitraviolet Absorption (197U>— 

Solution: 10 pg per mL. 

Medium: 0.6 N hydrachloric acid. 

AbsorptMttes at 2 72 nm, calculated on the dried basis, do 
not differ by morę than 3.0%. 

Hoss on drying (731)—Dry it in yacuum at 60° for 2 hours: 
it loses not morę than 0.5% of its weight. 

Residue on ignitaon (281): not morę than 0.1%. 

Delete the following: 

# Heavy metals, Method II (231): 0.002%.* (omeai 1 ^. 2 oib) 

Sulfate (221)—Triturate a 500-mg portion with 10 mL of 
water in a mortar* Filter the suspension through a water- 
washed filter, and rinse the mortar and filter with 30 mL of 
water, collecting the combi ned fi [tratę and washings in a 
50-mL coior-tomparison tubę. The filtra te shows no morę 
sulfate than corresponds to 0.20 mL of 0.020 N sulfuric acid 
(0.04%). 

Ghromafographic purify—Dissolve 10 mg In 2.0 mL of a 

mixture of chloroform and methanol (9:1) to obtain the test 
solution. Dissolve a suitable quantity of USP Mazindol RS in 
a mixture of chloroform and methanol (9:1) to obtain a 
Standard solution having a concentration of 5.0 mg per mL, 
Dilute portions of this solution quantitative!y and stepwise 
with the mixture of chloroform and methanol (9:1) to ob¬ 
tain a senes of diluted standard Solutions having concentra- 
tions of 0.100, 0.050, 0.025, and 0.0125 mg per mL, re~ 
spectively. Separatefy apply a 20-pL portion ot the test 
solution and 20-uL portions of the Standard soiution and 
each diluted standard solution to a suitable thin-layer chro- 
matographic piąte (see Chromatography (6 21)) coated with 
a 0.25-mm layer of chromatographic silica gei mixture. Al¬ 
tów the spots to dry, and develop the chromatogram in a 
soivent system consisting of a mixture of chloroform, alco- 
hol, and ammonium hydroxide (80:20:1) untii the solvent 
front has moved about three-fourths of the length of the 
ptate. Remove the piąte from the developing chamber, mark 
the solvent front, and allow the soJvent to evaporate. Locate 
the spots on the piąte by examinatk>n under short-wave- 
length UV light: the chromatograms show principal spots at 
about the same value, Esttmate the concentration of any 
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secondaiy spots present in Lhe chromatogram from the test 
solution by comparison with the diluted standard Solutions: 
the principal spots from the 0.100, 0.050, 0.025, and 
0.0125 mg per ml diluttons are equivalent to 2.0%, 1.0%, 
0.50%, and 0.25% of rmpurities, respectivdy. No fndividual 
impurity is greater than 1.0%, and tne sum of the impunties 
ts not greater than 2.0%, 

Assay—Transfer about 230 mg of Mazindol, accurately 
weighed, to a suitable fiask, dissolve In 40 ml of glacial ate- 
tic aeid, add 3 drops of crystal violet TS, and titrate with 0.1 
N perchlonc add VS to an emerald-green endpoint. Perform 
a blank determination, and make any necessaiy correction. 
Bach mL of 0.1 N perchlonc acid is equivalent to 28.47 mg 
of C w HuCIN 2 0. 


Mazindol Tablets 


» Mazindol Tablets contain not less than 

90.0 percent and not morę than 110.0 percent of 

the labeied amount of mazindol (Ci 6 Hi 3 C!N 2 0 ). 

Packaging and storage —Preserve in tight containers, at a 
temperaturę not exceedmg 25 

USP Heference standard* (11)— 

USP Mazindol RS 

Identification —Place a portion of powdered Tablets, 
equivalent to about I mg of mazindol, in a suitable fiask. 
Add 40 ml of methanol, shake by mechanical means for not 
less than 5 minutes, and heat for several minutes on a steam 
bath to boiling. Cool, dilute with methanol to about 
100 mL, and filter, Separate the filtrate into two approxi- 
mately egual portions, add 2 drops of hydrochloric acid to 
one portion, and mix: the UV absorption spectra of the So¬ 
lutions so obtained exhiblt maxima and minima at the same 
wavelenqths as those of similar Solutions prepared from USP 
Mazindol RS, concomitantly measured. 

Dlssolution <711)— 

Medium: 0.01 N hydrochloric acid; 500 mL. 

Apparatus 2: 50 rpm. 

Time: 120 minutes. 

Determine the amount of CióHtjCINjO di$$olved by em- 
ploying the following method. 

Mobile phase —Mix 11.50 g of monobasic ammonium 
phosphate and 1.32 g of dibasic ammonium phosphate 
with water to obtatn 1000 mL of an ammonium phosphate 
buffer. The Mobile phase is a suitabiy filtered and degassed 
mixture of the ammonium phosphate buffer and acetonitriie 
(55:45). Make adjustments if necessary (see System Suitabit- 
ity under Chromotography (621)). 

Chromotogrophic system (see Chromotography (62 1))—The 
liquid chromatograph is equipped with a 271-nm detector 
and a 4-mm x Jb-cm column that contains packing L7. The 
flow ratę is about 2 mL per minutę. Chromatograph three 
replicate injections of the Standard solution, and record the 
peak responses as directed for Procedurę: the relative stan¬ 
dard deviation is not morę than 3.0%. 

Procedurę—Inject an approprrate volume (50 pL to 
500 jiL) of a filtered portion of the solution under test into 
the chromatograph, record the chroma tog ram, and meas- 
ure the response for the major peak. Calculate the quantity 
of CićHnClN^O dissofyed in comparison with a Standard so¬ 
lution having a known concentration of USP Mazindol RS in 
the same Medium and similarly chromatographed, 

Tolerances —Not less than 80% (Q) of the labeied amount 
of CieHuGNaO is dissolved in 120 minutes. 


Uniformity of dosage units (905): meet the regulre- 
ments. 

PROCEDURĘ FOR CONTENT UNIFORMITY— 

Dye solution —Di$soive 100 mg of bromocresot purple in 
1000 mL of 0.33 N acetic acid, and mtx. 

Standard solution —Dissolve an accurately weighed quan- 
tity of USP Mazindol R5 in 0.33 N aeetic acid, and dilute 
quantitatively and stepwise with 0,33 N acetic acid to ob¬ 
tain a solution having a known concentration of about 
20 pg per mL. 

Test solution— Mix 1 finely powdered Tablet with an accu¬ 
rately measured volume of 0.33 N acetic acid, suffident to 
provide a solution havinq a concentration of about 20 pg of 
mazindol per mL, shake oy mechanical means for 30 min¬ 
utes, and filter, discarding the first few mL of the filtrate. 

Procedurę —Transfer 25.0 mL each of the Standard solu- 
t/on, the Test solution , and 0.33 N acetic acid to provide the 
blank, to indiyidual 125-ml separators. Add 30 mL of Dye 
solution and 50.0 mL of chloroform to each, and shake oy 
mechanical means for 15 minutes. Ailow the layers to sępa- 
ratę, and filter the chloroform layers. Concomitantly deter¬ 
mine the absorbances of the filtered Solutions obtained from 
the Tesf solution and the Standard solution at the wavelength 
of maximum absorbance at about 420 nm, usrng the blank 
to set the instrument. Calculate the quanti'ty, in mg, of 
mazindol (GńHnCINzO} in the Tablet by the formula: 

(TC/D)(Au/A$ 

in which T is the labeied guantity, in mg, of mazindol in the 
Tablet; C is the concentration, in pg per mL, of USP 
Mazindol RS in the Standard solution; D is the concentration, 
in pq per mL, of mazindol in the Test solution , based on the 
labeied quantitv per Tablet and the extent of dilution; and 
A u and A s are tne absorbances of the Solutions from the Test 
solution and the Standard solution , respectivefy. 

Assay— 

InternaI standard solution —Disso!ve 50 mg of amltnptyilne 
hydrochloride in 250 mL of methanol, and mix. 

Standard preparation —Transfer about 32 mg of USP 
Mazindol RS, accurately weighed, to a 100-mL volumetric 
fiask, add about 50 mL of Internat standard solution , and 
shake by mechanical means for 30 minutes. Dilute with In¬ 
terna! standard solution to volume, and mix. 

Assoy preparation —Weigh and finely powder not fewer 
than 20 tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 8 mg of mazindol, to a 
suitable fiask, add 25.0 mL of Internafstandard solution, and 
shake by mechanical means for 30 minutes. Pass through a 
fine-porosity, srntered-alass filier, discardina the first few mL 
of the filtrate. 

Mobile phase —Transfer 200 mL of aqueous 0.01 M diba- 
sic ammonium phosphate to a 1000-mL yolumetric fiask, 
dilute with metnanol to volume, and mix. Pass through a 
0.5q,im porosiły polytef filter, and degas under vacuum, 
Protect this solution from light. 

Chromotogrophic system {see Chromotography (621)}—The 
liquid chromatograph is equipped with a 254-nm detector 
and a 4-mm x 30-cm column that contains packing LID. 
Inject three replicate portions of the Standard preparation , 
and record the peak responses as directed for Procedurę: the 
resolution, /?, is not less than 2.0: and the relative standard 
deviation is not morę than 3.0%. 

Procedurę— Sęparatefy inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the peak responses for mazindol and amitriptyline hy¬ 
drochloride. Calculate the guantity, in mg, of mazindol 
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(CiaHiaCIlsbO) in the portion of Tablets taken by the 
formula; 

2SC(Ru f Rd 

in whtch C is the concentration, in mej per mL, of USP 
Mazindol RS in the Standard preparation; and Ru and R$ are 
the peak response ratios of mazindol to amitriptyline hydro* 
chloride obtained from the Assay preparation and the Stan¬ 
dard preparation, respectively. 


Mebendazole 



CiiH, a N 3 03 295.29 

Garbarnie acid, (5-benzoyM H-benzimidazol-2-yl), methyl 
ester; 

Methyl 5-benzoyl-2-benzimidazolecarbamate [31431-39-7]. 


Chromatographic system 

(See Chromatograpny (62^) / System Suitabillty.) 

Modę: LC 

Detector: UV 250 nm 

Column: 4,6*mm x 10-cm; 3-jjm packing LI 

Column temperaturę: 40* 

Flow ratę: 1.2 mL/min 
Injection volume: 10 jiL 
System suitabillty 

Samples: System suitabillty solution and Standard 
solution 

[NOTĘ—The relative retention times of mebendazole 
and mebendazole related compound D are 1.0 and 
1.2, respectively.] 

Suitabillty reguirements 

Resolution: NLT 5*0 between mebendazole and me¬ 
bendazole related compound D, System suitabifity 
solution 

Tailing factor: NMT 2.0, Standard solution 
Rei a li ve standard deyiatfon: NMT 0*73%, Standard 
solution 
Anajysts 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of mebendazole (ChHuNjO}) 
in the portion of Mebendazole taken: 


DEFINITION 

Mebendazole contains NLT 98.0% and NMT 102.0% of me¬ 
bendazole (CiGHnMsCh), cakulated on the dried basis. 

IDENTIFICATION 

• A. INFRARED ABSORFTION (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution, as 
obtained in the Assoy. 

ASSAY 

# Procedurę 

Solution A: 7.5 g/L of ammonium acetate 
Solution B: Acetonitrile 
Mobile phase: See Tobie h 


Table 1 


Time 

{mim 

Soiution A 

(%) 

Solution B 

0 

80 

20 

15 

70 

30 

20 

10 

90 

25 

10 

90 

26 

80 

20 

30 

80 

20 


Oiluent: Acetonitrile and water (50:50) 

System suitabillty solution; 50 pg/mL of USP Meben¬ 
dazole RS and 2,5j.ig/mL of USP Mebendazole Related 
Compound D RS in Diluent Sonieate in Diluent using 
80% of the finał volume at 45°-50 Q for 1 0 min* Dilute 
with Diluent to finał volume. 

Standard solution: 0.05 mg/mL of USP Mebendazole 
RS in Diluent Sonieate in Dtluent using 80% of the finał 
volume at 4S°-50° for 10 min. Dilute with Diluent to 
finał vo!ume. 

Sample solution: 0,05 mg/mL of Mebendazole in Dilu¬ 
ent. Sonieate in Diluent using 80% of the finał volume 
at 45 o -50 l;, for 10 mfn. Drlute with Diluent to fana! 
volume. 


Result = {ruin) x (C s fCu) x 100 

r u - peak response of mebendazole from the 
Sample solution 

n = peak response of mebendazole from the 
Standard solution 

Q = concentration of USP Mebendazole RS in the 
Standard solution (mg/mL) 

Cu = concentration of Mebendazole In the Sample 
solution (mg/mL) 

Acceptance crltena: 98.0%-l 02.0% on the dried basis 

IMPURITIES 

* RESiDUE ON iGNmON (281): NMT 0.1% 


Delete the foltowlng: 

# * Heavy Metals, Method II (231); NMT 20 ppm* u 

jan-ZDll)} 

* Organk Impurities 

Solution A, Solution B, Mobile phase, Diluent, System 
suitabillty solution, Sample solution, and Chromato¬ 
graphic system: Prepare as directed in the Assay. 
Standard solution: 2.5 pg/mL of USP Mebendazole RS 
in Diluent 
System suitabillty 
Sample: System suitabillty solution 
Suitabillty requirements 

Resolution: NLT 5.0 between the mebendazole and 
mebendazole related compound D peaks 
Relative standard deviation: NMT 1.0% for the me¬ 
bendazole peak and NMT 5.0% for the mebendazole 
related compound D peak 
Analysis 

Samples: Sample solution and Standard solution 
Calcuiate the percentage of each impurity in the por¬ 
tion of Mebendazole taken: 

Result = {rJn) x (Q/C w ) * (l/f) x 100 

ru - peak response of each impurity from the 
Sample soiution 

n ~ peak response of mebendazole from the 
Standard solution 

Cs ~ concentration of USP Mebendazole RS in the 
Standard solution (mg/mL) 

C u - concentration of Mebendazole in the Sample 
solution (mg/mL) 

F - relative response factor (see Tobie I) 
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Acceptance criteria: See Tabie 2 . Disregard peaks less 
than 0.05%, 


Table 2 


Name 

Relative 

Retenfion 

Time 

Relative 

Respome 

Factor 

Acceptance 
Criteria, 
NMT (%) 

2-Amino 

mebendazole 1 

0.46 

1.0 

0.25 

2-Hydroxy 

mebendazofe b 

0.53 

1.0 

0.23 

2-Amino-1 -methyl 
mebendazole^ 

0.67 

1.0 

0.2S 

Mebendazole 

1.0 


- - 

Mebendazole refat- 
ed compound O 

1*1 

1.0 

0.25 

Ethvl mebendazole 11 

1.3 

1.0 

0.25 

Toluoyl 

mebendazole 5 

1.4 

1.0 

0.25 

Mebendazole dimer 1 

1.6 

0.71 

0.5 

Any other unspeci- 
fied impurity 

— 

1.0 

0.10 

Total impuriUes 


_ 

1.0 


1 2-AmincH5-benzoylbenzimidazole. 
b 5 - Benzoy I -2-hy d roxy benzi m idazde. 

4 2-A mi no-S -b en zoy I 4 - m ethyl ben zim idazol e. 
d Ethyl 5-benzoyl-1 -melhylbenzimidazo!-2-yicarbEimate. 
c Methyl 5-(4-tduqyl)*1 -rnethylbenzimidazot-2-ykarbamate. 
f 1,3 - Bis(5 -benzoy Iben rimidazol-2-y l)u rea. 

SPECIFIC TESTS 

• ŁDSS ON DfiYtNC <731) 

Analysis: Dry at 105° for 4 h. 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUIREfWENTS 

« Packacinc and Storage: Preserve in well-dosed 
containers. 

• USP REFERENCE standards (11) 

USP Mebendazole RS 

USP Mebendazofe Related Compound D RS 
Methyl 5-benzoyl-l -methylbenzimidazol-2-ylcarbamate, 
C, 7 H 15 NjCh 309 32 


Mebendazole Orał Suspension 

» Mebendazole Orał Suspension is Mebendazole 
in an aqueous vehicie. It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of mebendazole 
{C16H13N3O3). 

Packaging and storage —Preserve in tight contarners at 
controlled room temperaturę. 

Labeling —La bel rt to indicate that it is for veterinary use 
onfy. 

USP Reference standards <11)— 

USP Mebendazole RS 

Identification—Mix a guantity of Orał Suspension, equlva- 
lent to about 200 mg of mebendazole, with 20 mL of a mix- 
ture of chloroform and 96 percent formie acid (19:1), Pro- 
ceed as directed for Identification under Mebendazole Tablets, 
beglnning with "Warm the suspension on a water bath for a 
few minutes." The specified result is obtained. 


pH (791): between 6.0 and 7,0. 

Assay— 

Standard preparation— Transfer about 10 mg of USP Me¬ 
bendazole RS, accurately weighed, to a 100-mL volumetric 
fiask, and add 90 mL of chloroform, 7 mL of isopropyl alco- 
hol, and 2 mL of 96 percent formie acid. Agitate until the 
solid has dissofved, add isopropyl alcohol to volume, and 
mix, Transfer 5.0 ml of this solution to a second 100-mL 
volumetric fiask, dilute with isopropyl alcohol to volume, 
and mtx to obtain a solution havlng a known concentration 
of about 5 pg per mL. 

Assay preparation 1 —Transfer an accurately measured 
guantity of Orał Suspension, equivalent to about 1000 mg 
of mebendazole, to a 100-mL volumetric fiask, dilute with 
96 percent formie acid to volume, and mix. Transfer 
10.0 mL of this mixture to a second 100-mL volumetric 
fiask, add 40 mL of 96 percent formie acid, and heat in a 
water bath at a temperaturę of 50° for 15 minutes. Cool, 
add water to volume, mix, and pass through a medium- 
porosity, sintered-giass filter. Transfer lO.OmL of the fil tratę 
to a 250-mL separator, and add 50 mL of water and 50 mL 
of chloroform, Shake for about 2 minutes, allow the phases 
to sępa ratę, and transfer the chloroform layer to a second 
250-mL separator. Wash the aqueous layer with two 10-mL 
portions or chloroform, add the chloroform washings to the 
second separator, and discard the agueous layer, Vtfash the 
combined chloroform Solutions with a mixture of 4 mL of 
1 N hydrochloric add and 50 mL of a 1 in 10 solution of 
96 percent formie add in water, and transfer the chloroform 
layer to a 100-mL volumetric fiask. Extract the aqueous 
washlng with two 10-mL portions of chloroform, add these 
chloroform extracts to the chloroform solution in the volu- 
metric fiask, add 2 mL of 96 percent formie acid and 7 mL 
of isopropyl alcohol, dilute with chloroform to volume, and 
mtx. Transfer 5.0 mL of this solution to another 100-mL vol- 
umetrtc fiask, dilute with isopropyl alcohol to volume, and 
mix, 

Assay preparation 2 (where the Orał Suspension is pack- 
aged in syringes calibrated to deliver stated increments of 
mebendazole)—Express an inerement of Orał Suspension to 
a volumetric fiask of an appropriate nominał volume so that 
when diluted with 96 percent formie acid to yolume a ma¬ 
turę containing about TO mg of mebendazole per mL is ob¬ 
tained. Transfer 10.0 mL of this mixture to a 100-mL vo)u- 
metric fiask, add 40 mL of 96 percent formie add, and heat 
in a water bath at a temperaturę of 50° for 15 minutes. 
Proceed as directed for Assay preparation 1 beglnning with 
"Cool, add water to valume." 

Procedurę— Mtx 90 mL of chloroform with 2 mL of 
96 percent formie acid in a 100-mL yolumetric fiask, add 
isopropyl alcohol to volume, and mix. Transfer 5.0 mL of 
this solution to a second 100-mL yolumetric fiask, dilute 
with isopropyl alcohol to volume, and mix to obtain a rea¬ 
gent blank. Coneomitantly determine the absorbances of 
the refa/ant Assay preparation and the Standard preparation 
at the wavelength of maximum absorbanee at about 247 
nm with a spectrophotometer, uslng the reagent blank to 
set the Instrument. Calcu la te the guantity, In mg, of meben¬ 
dazole (C^HnNsOj) jn the portion of Orał Suspension taken 
to prepare Assay preparation 1 by the formula: 

200C(Ą,M0 

in which C is the concentration, in pg per ml, of USP Me¬ 
bendazole RS in the Standard preparation; and Au and A * are 
the absorbances of Assay preparation 1 and the Standard 
preparation, respecti vdy. Where appropriate, calculate the 
guantity, in mg, of mebendazole (CińHuNjOj) in the inere- 
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ment of Orał Suspenslon taken to prepare 4ssoy preparotion 
2 by the form u ta: 

2Q,000(C I V){AufA$ 

in which V is the volume, m mL, of the yolumetnc fiask Into 
which the increment of Orał Suspension was expressed; A h 
is the absorbance of Assay preparotion 2; and the other 
terms are as deflned above. 


Mebendazole Tablets 


DEF1NITION 

Mebendazole Tablets contain NLT 90.0% and NMT 110.0% 
of the fabeled amount of mebendazole {C 1 ć HibN 3 03 ). 

IDENTIFICATION 

* A. 

Standard solution: 10 mg/mL of USP Mebendazole RS 
in chloroform and 96% formie add (19:1) 

Sample solution: Finely powder a quantrEy of Tablets, 
equivalent to 200 mg of mebendazole, and mix the 
powder with 20 mL of a mixture of chloroform and 
96% formie acid (19:1). Warm the suspension on a 
water bath for a few min. Cool, and pass through a 
medium-porosity, stntered-glass filter. 

Chromatographic system 
(See Chromatogrophy (621), Thin-Layer Chroma to- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic sltica 
gel mixture 

Application volume: 10 pL 

Developinq soivent system: Chloroform, methanol, 
and 96% Torrmc acicf (90:5:5) 

Analysis 

Samples: Standard solution and Sample solution 
Apply the Samples to the piąte, and allow the spots to 
dry. Develop the chrom a to gram in the Developing so f - 
vent system until the solvent front has moved about 
three-Tourths of the length of the piąte, Remove the 
piąte from the developing chamber, mark the $olven: 
front, allow the solvent to eyaporate, and examtne the 
piąte under short-wavelength UV light. 

Acceptance criteria: The Rf value ofthe principal spoi 
of the Sample solution corresponds to that of the Stan¬ 
dard solution. 

ASSAY 

* Procedurę 

Solution A: 0.05 M monobasic potasslum phosphate 
Mobile phase: Methanol and Solution A (60:40). Adjust 
with 0.1 M phosphoric acid or 1 N sodium hydroxioe 
to a pH of 5,5, and filter. 

Standard stock solution: 0.25 mg/ml of USP Meben¬ 
dazole RS prepared as follows. Transfer 25 mg of USP 
Mebendazole RS into a 100-mL yofumetric fiask. Add 
10 mL of formie add, and heat in a water bath at 50° 
for 15 min. Shake by mechanical means for 5 min, add 
90 mL of methanol, and allow to cooL Dilute with 
methanol to yolume. 

Standard solution: 0.05 mg/ml of USP Mebendazole 
RS in Mobile phase from the Standard stock solution 
Sample stock solution: Nominafly 0.25 mg/ml of me¬ 
bendazole prepared as follows. Transfer an equivalent to 
500 mg of mebendazole, from finely powdered Tablets 
(NLT 20), to a 100-mL volumetric fiask. Add 50 mL of 
formie acid, and heat in a water bath at 5Q C for 15 
min. Shake by mechanical means for 1 h, dilute with 
water to volume, mix, and filter. Transfer 5.0 mL of the 
filtrate to a 100-mL yofumetric fiask, and dilute with a 
solution of formie acid in methanol (1:9) to yolume. 


Sample solution: Mominally 0.05 mg/mL of mebenda¬ 
zole In Mobile phase from the Sample stock solutiom Pass 
the solution through a suitable filter of 0.5-|im porę 
size. 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 247 nm 
Columns 

Precolumn: Contains packing LI 
Analyticaf column: 3,9-mm x 30-tm; packing LI 
Column temperaturę: 30° 

Flow ratę: 1.5 mL/min 
Injection volume: 15 jiL 
System suitability 
Sample: Standard solution 
Suitability requrrements 
Tailing factor: NMT 2.0 

Column eff I ciency: NLT 2500 theoretical plates 
Relat1ve standard deyiatlon: NMT 1% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of mebendazole (CitiH^NaO}) 
in the portion of Tablets taken: 

Resuit - (Wn) x (Cs/Cy) x 100 

ru - peak response of mebendazole from the 
Sample solution 

r s = peak response of mebendazole from the 
Standard solution 

Cs = concentration of USP Mebendazole RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of mebendazole in the 
Sample solution (mg/mL) 

Acceptance criteria: 90,0%-110.0% 

PERFORMANCE TESTS 

* DlSSOLUTION (711) 

Medium: 0,1 N hydrochloric acid contain i ng 1.0% so¬ 
dium lauryl sulfate; 900 mL 
Apparatus 2: 75 rpm 
Time: 120 min 

Solution A: Dissolve 8.0 g of sodium hydroxide in 2 L 
of water. Add 3.0 g of sodium lauryl sulfate, and mix. 
Add 20 ml of phosphoric acid, and adjust with phos¬ 
phoric acid to a pH of 2.5. 

Mobile phase: Acetonitriie and Solution 4 (3:7) 

Standard solution: 0.5 mg/mL of USP Mebendazole RS 
repa red as follows. Transfer the appropriate amount of 
5P Mebendazole RS to a volumetric fiask. Add 20% of 
the finał volume of formie add, and drssolye. Dilute 
with methanol to volume. Dilute a portion of this solu- 
tion with Medium to obtain a solution having a known 
concentration similar to the expected concentration in 
the solution under test. 

Chromatographic system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,6-mm x 3-cm; packing L7 
Flow ratę: 1 mL/min 
Injection yolume: IOjiL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 2.0% 

Analysis: Determme the percentage of mebendazole 
(CićHoNjOj) dissolved. 

Tolerances: NLT 75% (Q) of the labeled amount of me¬ 
bendazole (GćHisN^Oa) is disso!ved. 

* UNIFORMITY OF DOSACE Units (905) 

Procedurę for content uniformity 
Standard stock solution: Transfer 20 mg of USP Me¬ 
bendazole RS into a 10-mL yolumetnc fiask, Add 4 mL 
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of 96% formie acid, and mix to dissolve< Add isopropyl 
alcohoi to volume. 

Standard solution: 0.01 mg/mL of USP Mebendazole 
RS in isopropyl alcohoi, from the Standard stock 
solution 

Sampie solution: Mix 1 Tablet with 20 ml of 96% 
formie add in a 100-mL volumetiic fiask, and heat on 
a steam bath for 15 min. Cool, add isopropyl alcohoi 
to voiume, mix, and pass through a medium porę size, 
sintered-glass filter. Transfer an equivafent to 1 mg of 
mebendazole from the filtra te to a 100-mL volumetric 
fiask, and dflute with isopropyl alcohoi to vofume. 
Instruments! conditions 
(See Uitraviolet-Visihle Spectroscopy (857).) 

IVlode: UV 

AnalytieaJ wavefength: Absorption maximum at 
about 310 nm 
Celi length: 1 cm 

Blank: l-in-500 solution of 96% formie add in iso~ 
propyl alcohoi 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the ouantity, in mg, of mebendazole 
(CtńHnNjOj) in the Tablet taken: 

Result - (Au/As) x (Cs/Co) x L x 100 

A u - absorbance of the Sampie solution 
As = absorbance of the Standard solution 
Q = concentration of USP Mebendazole RS in the 
Standard solution (mg/mL) 

C u - nominał concentration of mebendazole in the 
Sampie solution (mg/mL) 
i ~ la bel claim (mg/Tabfet) 

Acceptance arteria: Meet the reguirements 

ADDITIONAl REQUIREMENT5 

* Packaging and Storage: Preserve in well-dosed 
containers. 

« USP Reference Standards (11) 

USP Mebendazole RS 


Mebrofenin 



CisHigBrNjOs 387.23 

Clycine, M“[2'[(3-bromo-2 l 4,ó,-trimethyiphenyl)amino]-2- 
oxoethyl]-A/-(carboxymethyl)-; 
[[[(3-BromomesityI}carbamoyl]methyr)irninoidiacetic add 
[78266-06-5], 

DEFINITION 

Mebrofenin contains NIT 97.0% and NMT 101.0% of 
mebrofenin (CuH^BrN^Oi), calculated on the dried basis. 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197K) 

ASSAY 
« Procedurę 

Sampie solution: Dissolve 100 mg of Mebrofenin in 
40 mL of dimethylformamide in a conical fiask with the 
aid of sonicatton if necessary. Add 3 drops of thymol 
blue TS. 


Analysis: Titrafe the Sampie solution with 0.1 N sodium 
metboxide (in toluene) VS to a blue endpoint while 
flushing the fiask with a gentle stream of nitrogen. Per- 
form a blank detemnination, and make any necessary 
correction. Each mL of 0.1 N sodium metnoxide is 
equivalent to 19.36 mg of mebrofenin (CuH^BrNjOs). 

Acceptance eriteria: 97.0%-l 01.0% on the dried basis 

IMPURITIES 

* Residue on Ignjtion (281): NMT 0.1% 


Delete the foliowing: 

** Heavy Metals, Method II (231): NMT 30 ppm® tor ^ t - 

ł*n*201&> 

« Limit of Nitrilotriacetic Acid 

Mobile phase: Add 10 mL of a solution (1 in 4) of tet- 
rabutylammonium hydroxide in methanol to 200 mL of 
water, and adjust with 1 M phosphoric add to a pH of 
7.5 ± 0.1, Transfer this solution to a IGOO-mL volumet- 
ric fiask, add 90 mL of methanol, and dilute with water 
to volume. 

Diluent: 10 mg/mL of cupric nitrate solution 
Standard stock solution: 0.5 mg/mL of nitnlotriacetic 
acid in dilute ammonium hydroxide (1 rn 20) 

Standard solution: 0.05 mg/mL of nrtrilotriacetic acid 
from a suitable vofume of Standard stock solution in D/L 
uenL [NOTĘ—Prepare fresh on the day of use.] 

Sampie solution: 10 mg/mL of Mebrofenin in Diluent. 
Sonicate, if necessary, to dIsso!ve. [Notę—P repare fresh 
on the day of use.] 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packing L7 
Flow ratę: 0.8 mL/mln 
fnjection volume: 20 pL 
System suitability 
Sampie: Standard solution 
[Notę—P eaks containing copper may be present] 
Suitability reąuirements 

Resolution: NLT 1.7 between the major peak and 
any other peak 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of nitnlotriacetic add In the 
portion of Mebrofenin taken: 

Result = (r u f n) x { Cs/Cu) x 100 

fu - peak response of copper mtriiatriacetrc acid 
from the Sampie solution 
- peak response of copper nitnlotriacetic add 
from the Standard solution 
Cs = concentration of the Standard solution 
(mg/mL) 

Cu = concentration of the Sampte solution (mg/mL) 
Acceptance eriteria: NMT 0.1% 

* ORGANiC IMPURITIES 

Buffer; Prepare a mixture of equal volumes of 0.025 M 
monobasic potassium phosphate and 0.025 M dibask 
sodium phosphate. 

Mobile phase: Mix 400 ml of Buffer with 600 mL of 
methanol In a 1-L voJumetric fiask. Dilute with water to 
volume. Adjust with 1 N hydrochloric add to a pH of 
5.0 ±0.1. 

Sampie solution: 0.5 mg/mL of Mebrofenin in Mobile 
phase 
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Chromatographic system 

(See Chromatography (621), System Suitabitity.) 

Modę: LC 

Detecton UV 220 nm 
Cafurrm: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1 mL/min 
Injectlon volume: 20 pL 

Run tlme: Twice the retention time of mebrofenin 
System suftability 
Sample: Sample solution 
Sultability requrrements 
Capacity factor, NLT 1.2 
Column efficienty: NLT 200 plates 
Tailtng factor: NMT 4,0 

Relative standard deviation: NMT 2.0% for the 
mebrofenin peak 
Analysis 

Sample: Sompie solution 

Calcu la te the percentage of Empurities En the portion of 
Mebrofenin taken: 

Result - (ru/rj) x 100 

ro - sum of the peak responses of the individua! 
impurities 

fr - total of alf of the peak responses in the 
chmmatogram 

Acceptance criteria; NMT 3% 

SPECIFIC TE5TS 

* Melting Rance or Temperaturę, Cfass t (741): 

185°-200°, but the rangę between the beginning and 
end of melting does not exceed 4 °, 

• LOSS ON S>RYING (731) 

Analysis: Dry under vacuum at 100° for 3 h. 
Acceptance criteria: NMT 03% 

ADDITIONAL REQUIREMENTS 

* Packacing and Storage: Preserve in tight containers. 

Storę at 25°, excursions permitted between 15° and 30°. 

• USP Reference Standards (11) 

USP Mebrofenin RS 


MecamylarnSne Hydrochloride 

CHj 

Ci,Hj|N ■ HCI 203.75 

Bkyclo[2.2.1]heptan-2-amine, /V,2,3,3-tetramethyl-, 
hydrochloride. 

N,2,3,3-Tetramethyl-2-norbornanamine hydrochloride 
[826-39-1]* 

» Mecamylamine Hydrochloride contains not less 
than 98.0 percent and not morę than 100.5 per- 
cent of C 11 I-I 21 N * HCI, calculated on the driea 
basis. 

Packagfing and storage—Preserve In tight containers. 
USP Reference standards (11)— 

USP Mecamylamine Hydrochloride RS 
USP Mecamylamine Related Compound A RS 

/V,1,7 # 7-Tetramethyl bicyclo [2.2.1]heptan-2-aminę. 
CnHuN 167.29 


I den tifłcati on— 

A: Infrared Absorption (197K). 

B: It responds to the tests for Chlońde (191). 

Acitiity—Dissolve 5.0 g in 100 mL of methanol, and titrate 
potentiometrEcally with 0.10 N alcoholEc potassium hydrox- 
ide to an apparent pH of 5.5, using a calomel-gfass elec- 
trode system and a potentiometer previous!y standardized 
with pH 5.0 neutralized phthalate buffer (see Solutions in 
the section Reagents, Inaicators, and Solutions): after correc- 
tion for the volume of alkali consumed by 100 mL of metha¬ 
nol, not morę than 0,55 mL of 0.10 N aicoholic potassium 
hydroxide is required. 

Loss on dry Ing (731)—Dry it at a pressure not exceeding 
5 mm of mercury at 105° for 1 hour: it loses not morę than 
1,0% of rts weigni. 

Residua on ignition (281): not morę than 0.5%. 


Detete the foftowing: 

*Heavy metals, Method i (231)—Dissolve 400 mg in 
20 mL of water, add 2 mL of 1 Ń acetic add, and dilute 
with water to 25 mL: the limit is not morę than 50 ppm, 

• (O)frcwl ł-JjJv2GlBj 

Limit of residual solvents— 

Diluent —Prepare a mbcture of dimethyl sulfoxide and 
water (2:1). 

Internal standard solution— Prepare a solution of absolute 
aicohoi in Diluent having a known concentration of about 
15 ^iL per ml. 

Standard stock solution —Transfer 50 mL of the Diluent to 
a 100-mL vofumetric fiask, add 0.64 mL of isopropyl alcohol, 
dilute with Difuent to volume, and mix. 

Standard solution —Pipet 1.0 mL of the Standard stock so¬ 
lution into a 25-mL volumętne fiask, dilute with Diluent to 
volume, and mix (5o/uf/on /}. Transfer about 500 mg of so- 
dium chloride, accurately weighed, to a headspace vial, add 
1.5 ml of Solution 1 and 1.5 ml of the Internal standard 
solution , and mix. 

Test solution —Transfer about 150 mg of Mecamylamine 
Hydrochloride, accurately weighed, to a headspace vial, add 
about 500 mg of sodium chforide, 1.5 mL of Diluent, and 
1.5 mL of the Internal standard solution , and mix. 

Chromatographic system (see Chromatography (62 1))—The 
gas chromatograph is eguipped with a fiame-ionization de- 
tector and a 0.53-mm x 30-m capillary column whose inter¬ 
na! wali is coated with a 1.0-pm film of liguid phase Cl6. 
This column is Joined with a 0.53-mm x 25-m capiflary col¬ 
umn whose internal wali Is coated with a 5.0-pm film of 
liguid phase Cl. The G16 cotumn is connected to the de- 
tector, and the GT column is connected to the injector, The 
injection port temperaturę is maintained at about 100°; the 
detector temperaturo is maintained at about 210°; and the 
column temperaturę is maintained at 50° for lOminutes, 
then inereased at a ratę of 5° per minutę to 110°, then 
inereased af a ratę of 30° per minutę to 210°, and main¬ 
tained for 5 minutes at 210°. Nitrogen is used as the carrier 
as, flowing at a ratę of about 6,5 mL per minutę. The Split 
ow is 15 mL per minutę. 

Procedurę—AElow the Standard solution , the Internal stan - 
dard solution, and the Test solution to stand for 20 minutes 
at 90°. Separately inject equal voiumes (about 1 mL) of the 
headspace of the Standard solution, the Internal standard so¬ 
lution, and the Test solution into the gas chromatograph, 
record the chromatograms, and measure the peak responses 
of the internal standard and isopropyl alcohol. Calculate the 
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quantity, in ppm, of isopropyl alcohof in the portion of Me¬ 
camylamine Hydrochloride taken by the formula: 

150(Rv)(Ws)/{R^(Wu) 

tn which W E Is the amount, in ppm, of isopropyl alcohol In 
the Standard solution; W v is the weight, in mg, of Mecamy¬ 
lamine Hydrochloride taken to prepare the Test solution; end 
Ru and Rj are the peak response ratios of isopropyl alcohol 
to the internaI standard obtained from the Test solution and 
the Standard solution , respectively: not morę than 2000 ppm 
of isopropyl alcohol is found. 

Related compounds— 

internaI standard solution —Proceed as directed in the As¬ 
say. 

Solution 1 —Prepare a solution of d/-camphene and USP 
Mecamylamine Related Compound A RS in the interna1 stan * 
dard solution containing 625 pg of each per mL 

System suitahility solution—Transfer about 125 mg of USP 
Mecamylamine Hydrochloride RS, accurately weighed, to a 
50-mL volumetric fiask, add 1 mL of Solution 7, dilute with 
internoi standard solution to volume, and mix. 

Test solution —Use the Assay preparation. 

Chromaiographic system —Prepare as directed in the As¬ 
say. Chromatograph the System suitability solution, and re- 
cord peak responses as directed for Procedurę: the resolu- 
tion, R, between the mecamylamine and mecamylamine 
related compound A is not less than 5; the column effi- 
ciency is not less than 4000 theoretical plates; the taili ng 
factor is not morę than 1,5; and the relative standard devia- 
tion for repiicate injections is not morę than 2,0%. 

Procedurę —Inject a volume (about 1 pL) of the Test solu- 
tion into the chromatograph, record the chromatogram, 
and measure all the peak responses. Calcufate the percent" 
age of each impurity in the portion of Mecamylamine Hy* 
drochloride taken by the formula: 

100(r,/rO 

in which r is the peak response for each impurity; and r, h 
the sum of the responses for all the peaks: not morę than 
0.5% of mecamylamine related compound A is found; not 
morę than 0.5% of d/-camphene is found; and not morę 
than 1.0% of total impurmes is found. 

Chloride content—Dissolve about 500 mg, accurately 
weighed, in 5 mL of water, Add 5 mL of glacial acetic acid, 
50 mL of methanol, and 1 drop of eosin V TS, and titrate 
with 0.1 N silver nitrate VS. Each mL of 0.1 N silver nitrate 
is eqoivalent to 3,545 mg of Cl: the content is between 
17.0% and 1 7.8%. 

Assay— 

Internai standard solution— Transfer about 600 mg of so- 
dium hydroxide pelfets to a 1 L volumetric fiask, drssolve in 
about 800 mL of methanol. Add an accurately weighed 
quantity of about 1.7 g of biphenyl to the fiask, and dilute 
with methanol to volume. 

Standard preparation— Dissoive an accurately weighed 
quantity of USP Mecamylamine Hydrochloride RS in Internoi 
standard solution , and dilute with Iniemal standard solution , 
quantitatively and stepwise if necessary, to obtain a solution 
having a known concentration of about 2.5 mg per mL, 

Assay preparation —Transfer about 125 mg of Mecamy¬ 
lamine Hydrochloride, accurately weighed, to a 50-mL volu- 
metric fiask, disso!ve in and dilute with Internal standard so- 
lutton to volume, and mix, 

Chromatographic system (see Chromatography (621))—The 
gas chromatograph is equipped with a flame-ionization de- 
tector connected to a 0.53-mm x 3G-m capillary_column, 
coated with a 1.5-pm film of Iiquid phase G27. Ehe injec- 
tion port temperaturę is maintained at about 200 a , the de- 
tector temperaturę is maintained at about 280°, and the 
column temperaturę is at 120* for 15 minutes then in- 


creased at 25* per minutę to 250° and maintained for 
7 minutes at 250*. Nitrogen is used as the carrier gas at 
7.4 mL per minutę, Chromatograph the Standard preparo - 
tion , and record the peak responses as directed for Proce¬ 
durę: the column efflciency is not less than 4000 theoretical 
plates; the tailing factor is not morę than 1.5; and the rela- 
tive standard deviation for replicate injections is not morę 
than 2.0%, 

Procedura —Inject equal yolumes (about 1 pL) of the Assay 
preparation and the Standard preparation into the gas chro¬ 
matograph, record the chromatogram, and measure the re¬ 
sponses for the major peaks, Calculate the quantity, in mg, 
of C n H 21 N - HCI in the portion of Mecamylamine Hydro- 
chloride taken by the formula: 

50C(/W Re) 

in which C is the concentration of USP Mecamylamine Hy* 
drochloride RS, in mg per mL, in the Standard preparation; 
and Ru and fl s are the peak response ratios of mecamy¬ 
lamine hydrochloride to the internal standard biphenyl ob¬ 
tained from the Assay preparation and the Standard prepara¬ 
tion, respectively. 


Mecamylamine Hydrochloride Tablets 

» Mecamylamine Hydrochloride Tablets eontain 
not less tnan 90.0 percent and not morę than 
110.0 percent of the labeled amount of mecamy¬ 
lamine hydrochloride (C n H 2 iN * HCI). 

Packaging and storage —Preserve in well-dosed contain- 
ers. 

USP Reference standards (11)— 

USP Mecamylamine Hydrochloride RS 

Identification— 

A: To a quantity of powdered Tablets, egu i va tent to 
about 75 mg of mecamylamine hydrochloride, add 50 mL of 
chloroform, and triturate the mixture for 5 minutes. Filter, 
and evaporate the filtrate on a steam bath with the aid of a 
cunent of air to dryness: the IR absorption spectrum of a 
potassium bromide dispersion of a portion of the residue so 
obtained exhtbits maxima only at the same wavelengths as 
that of a similar preparation of USP Mecamylamine Hydro¬ 
chloride RS. 

B; A portion of the residue obtained in Identification test 
A responds to the tests for Chloride (191), 

Dissolution (711)— 

Medium: water; 750 mL, 

Apparatus 2: 50 rpm. 

Time: 30 minutes, 

Determine the amount of CnH 2 fN ■ HCI dissolved using 
the following procedurę. 

Diluent —Prepare a solution of triethylamine in alcohol 
( 1 : 100 ). 

Internal standard solution—Prepare a solution of biphenyl 
in Diluent having a concentration of 82.5 pg per mL, 

Standard solution —Prepare a solution of USP Mecamy¬ 
lamine Hydrochloride RS and biphenyl in Diluent having 
concentratrons of 8,25 |ig per mL of each. 

Test solution —[notę—C ondition the solid-phase extraction 
column specified in this procedurę in the following manner. 
Wash the column with 5 mL of water, then with 5 mL of 
Diluent , and finałly with two 5-mL portions of water.] Trans¬ 
fer by pipetting 25.0 mL of the solution under test through 
a freshly conditioned solid-phase extraction column contain¬ 
ing LI packing with a sorbent-mass to column voiume ratio 
of 360 mg per 5 mL, or equivalent. Wash the pipet and the 


USP Monographs 






4974 Meca myłam rne / Offidal Monographs 


USP 40 


soltd-phase extraction column with two 5-rnL portions of 
water. Drscard the fHtrate. Elute the solid-phase extraction 
column with two 4-ml portions of Diluent , and collect the 
eluate in a 10-mL volumetric fiask containing 1,0 mL of in¬ 
terno! standard solution , Di lute with Diluent to volume, and 
mix, 

Chromatogrophk system (see Chromotagraphy <621))—The 
gas chromatograph is equipped with a fiame-ronization de- 
tector, a splitless injection system, and a G,53-mm x 30-m 
analytical column coated with a 1-5-pm layer of phase G27. 
The carrier gas is helium at a flow ratę of 5.2 mL per min¬ 
utę. The detector and column temperatures are maintarned 
at 250° and 150°, respectively. Chromatograph replicate in- 
jections of the Standard solution, and record the peak re- 
sponses as directed for Procedurę: the column efficiency is 
not less than 4000 theoreticaf plates, the tailrng factor is not 
morę than 2, and the relatrve standard deviation is not 
morę than 2,0%, 

Procedurę —Separately inject equal vo!umes (about 2 pi) 
of the Standard solution and the fest solution into the chro¬ 
matograph, record the chromatograms, and measure the re- 
sponses for the major peaks, Calculate the amount in mg, of 
CnH Z iN - HCI dissolved by the formula: 

0 3C(Ru/R s ) 

in which C is the concentration, in pg per mL, of USP Me- 
camylamine Hydrochloride RS in the Standard solution; and 
tfu and are the peak response ratios of the meca my laminę 
hydrochloride peak to the interna! standard peak obtained 
from the Test solution and Standard solution, respectively. 

Tolerances —Not less than 75% (Q) of the labeled amount 
of CjiH 21 N * HCI is dissoked in 30 minutes. 

Uniformity of dosage units (905): meet the reguire- 
ments. 

Procedurę for content uniformity —Place 1 Tablet in the di- 
gestion ffask, and proceed as directed under Nitrogen Deter- 
mination , Method II (461). Each mL of 0.01 N suffuric acid is 
equ!valent to 2,038 mg of mecamylamine hydrochloride. 
Assay— Welgh and finely powder not fewer than 30 Tabiets. 
Transfer an accurately weighed portion of the powder, 
equivalent to about 50 mg of mecamylamine hydrochloride, 
to a glass-stoppered, 125-mL conical fiask, Add about 25 mL 
of water, insert the stopper in the fiask, and shake by me- 
chanical means for 20 minutes. Transfer the contents of the 
fiask to a 250-mL separator with the aid of smali portions of 
water, Add 1 ml of 1 N sodium hydroxide and 5 g of so- 
dium chloride, and extract the mixture sutceswely with 
two 50-mL and three 25-mL portions of ether. Wash the 
combined ether extracts with three 10-mL portions of 
water, and wash, in tum, the combined water wash es with 
a 10-mL portion of ether, adding rt to the washed com¬ 
bined ether extracts. Transfer the ether phase to a 250-mL 
conical fiask containing 25,0 mL of 0,02 N sulfunc acid V5, 
and evaporate the ether on a steam bath. Cool the solution, 
add methyl red T$, and litra te the excess acid with 0.02 N 
sodium hydroxide V5. Each mL of 0.02 N sulfunc add is 
equivalent to 4,075 mg of mecamylamine hydrochloride 
(CjiHziN . HCI). 


Mechlorethamine Hydrochloride 

p 

HjC-H • HCI 

O 


CsHuCbN - HCI 192,51 

Ethanamine, 2-ch foro-N-{2-chloroethyl)-W-m ethyl-, hydro- 
chloride. 


2 l 2'-Dichloro~M-methy3diethy!arnine hydrochloride 
[55-86-7], 

» Mechlorethamine Hydrochloride contains not 
less than 97,5 percent and not morę than 
100,5 percent of C5H11G2N * HCI, calculated on 
the anhydrous basis. 

Packaging and storage —Preserve in tight, light-resistant 
containers, 

LabeHng —The label bears a warning that great care should 
be taken to prevent inhaling partides of Mechlorethamine 
Hydrochloride and exposing the skin to it. 

USP Reference standard s <11)— 

USP Mechlorethamine Hydrochloride RS 
Identification— 

A: Infrared Absorption (197K). 

8: Transfer 100 mg to a test tubę containing 1 mL of 
sodium thiosulfate solution (prepared by dissolving 1 g of 
sodium thiosulfate and 100 mg of sodium carbonate in 
40 mL of water), shake, allow to stand for 2 hours, then add 
1 drop of iodine TS: the color of free iodine remains. 
Melting rangę (741): between 1D8 P and 111°, 
pH (791): between 3.0 and 5.0, in a solution (1 in 500), 
Water Determination, Method I (921): not morę than 
0,4%. 

Ionic chloride content —Drs$olve about 30 mg, accurately 
weighed, in 30 mL of water contained in a beaker, Add 
5 mL of nitric acid and stir, Titrate with 0,02 N si!ver nitrate 
VS to a potentiometric endpoint, usinęj a silver combination 
electrode. Perform a blank deferminatEon (see Titrimetry 
(541)), and make any necessary correction, Each ml of 0.02 
N silver nitrate is equivalent to 0.709 mg of ionic chloride: 
not less than 18,0% and not morę than 19.3% of ionic 
chloride is found, 

Assay—Transfer about 100 mg of Mechlorethamine Hydro¬ 
chloride, accurately weighed, to a 125-mL conical fiask, Add 
100 mg of sodium bicarbonate and 20,0 mL of 0.1 N so¬ 
dium thiosulfate VŚ. Altów to stand for 2 x h hours, add 3 mL 
of starch TS, and titrate the excess sodium thiosulfate with 
0.1 N iodine VS, Each mL of OJ N sodium thiosulfate is 
equivalent to 9.626 mg of CsHnChN ■ HCI. 


Mechlorethamine Hydrochloride for 
Injection 

» Mechlorethamine Hydrochloride for Injection is 
a sterile mixture of Mechlorethamine Hydrochlo¬ 
ride with Sodium Chloride or other suitabie dilu¬ 
ent. It contains not less than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amount of mechlorethamine hydrochloride 
(C 5 HnCI 2 N • HCI). 


Change to reod: 

Packaging and storage —Preserve as destribed in m Pack- 
aging and Storage Reguirements (659), Injection Packaging, 
Packaging for constitution m <cn 

Label i ng—U meets the requirements for tabeling {?), Labels 
and Labeling for Injectabfe Products , The label bears a warn¬ 
ing that great care should be taken to prevent inhaling par¬ 
tides of Mechlorethamine Hydrochloride for Injection and 
exposing the skin to it. 
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USP Reference standards (11)— 

USP Endotoxm RS 

USP Mechlorethamine Hydrochloride RS 
Completeness of soBufion (641)—A 0.10-g portlon dis- 
solves in 10 mL of carbon dioxide-free water fco yield a dear 
solution, 

Constituted solution—At the time of use, it meets the 
requirements for Injections and Implanted Drug Products (1), 
Spedfic Tests, Compteteness and darity of Solutions. 
Identification—It meets the reguirements of the Identifica¬ 
tion tests under Mechlorethamine Hydrochloride. 

Bacterial Endotoxins Test (85)—It contains not morę 
than 12*5 USP Eridotoxin Units per mg of mechlorethamine 
hydrochloride. 

pH (791): between 3*0 and 5,0, rn a solution (1 in 50), 
Water Determination, Method f (921): not morę than 
1 * 0 %. 

Partkulate Matter in Injections (788): meets the re- 
ąuirements for smallwolume injections. 

Other recfuiremeiits—It meets the requirements for Sterib 
ity Tests (71) and Uniformity of Dosoge Units (905)* 

Assay— 

Assay preparation —Seleet a counted number of not fewer 
than 10 containers of Mechlorethamine Hydrochloride for 
fnjection, equivalent to about 100 mg of mechlorethamine 
hydrochloride. Dissolve the contents of each Container in 
water, and transfer the resulting Solutions to a 250-ml coni- 
cal fiask. 

Procedurę—Immediately proceed as directed in the Assay 
under Mechlorethamine Hydrochloride , beginning with "Add 
100 mg of sodium bicarbonate," Calculate the average con- 
tent, in mg, of mechlorethamine hydrochloride (CsHuGjN - 
HCI) per Container of Mechlorethamine Hydrochloride for 
lojeetion taken by the formula: 

9.626(V/N) 

in which V\s the volunne, in ml, of 0,1 N sodium thlpsulfate 
consumed; and N is the number of containers selected to 
prepare the Assay preparation. 


MecIBzine Hydrochloride 



CmHztCINj • 2HCI ■ HjO 481.89 

CjjH^CINj ■ 2HCI 463.88 

Piperazine, 1 ~[(4-chloropheny])pheny!methyl]-4- 
[(3-methyipnenyl)methyl]-, oihydrochlonde, monohydrate; 

1-(^Chtoro-a-phenylbenzyl)-4-(m-methylbenzy1)piperaztne 
dihydrochloride monohydrate [31884-77-2]. 

Anhydrous [1104-22*9]. 

DEFINITION 

Meclizine Hydrochloride contains NLT 97 . 0 % and NMT 
1 02*0% of . 2HCI, calculated on the anhydrous 

basis. 

IDENTIFICATION 

• A. INFRARED AbSORPTION (197K) 

» B. Identification Tests—General, Choride (191) 

Sampfe solution: Dissolve 25 mg in a mixture of 3 mL 
of 2 N nitric acid and 5 mL of alcohoj. 


Acceptance criteria: Meets the requirements 

ASSAY 

* Procedurę 

Mobile phase: Dissolve 1.5 g of sodium 1-heptanesul- 
fonate Sn 300 mL of water, and mix this solution with 
700 mL of acetonitrile. Adjust with 0*1 N sulfuric acid to 
a pH of 4. 

Standard solution: 0.1 mg/mL of USP Meclizine Hydro¬ 
chloride RS in Mobile phase 

Sample solution: 0.1 mg/mL of Meclizine Hydrochio- 
ride in Mobile phase 
Chroma tograpnic system 
(See Chromotograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 230 nm 
Column: 4,6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 13 ml/min 
Injectton slze: 20 pL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity reąuirements 
Relative standard deviation: NMT 1*0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of meclizine hydrochloride 
(O 5 H 27 CIN 2 * 2HCI) in the portion of Meclizine Hydro- 
chloride taken: 

Result = (ry/r s ) x (Cs/Cu) x 100 

r u = peak response of meclizine from the Sample 
solution 

r s - peak response of medizine from the Standard 
solution 

Cj - concentration of USP Medizine Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = concentration of Medizine Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: 97,0%-102*0% on the anhydrous 
basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1% 

* ORGANIC IMPURITIES, PROCEDURĘ 1 

[Notę—O n the basis of the synthetic route, perform ei- 
ther Procedurę 1 or Procedurę 2. Procedurę 2 is recom- 
mended when the isomeclizine impurity may be 
present*] 

Mobile phase: Dissolve 1.5 g of sodium 1-heptanesul* 
fonate In 300 mL of water, and mix this solution with 
700 mL of acetonitrile* Adjust with 0.1 N sulfuric acid to 
a pH of 4, 

System suitabiiity solution: 0.01 mg/mL each of USP 
Medizine Hydrochloride RS and 4-chlorobenzophenone 
in Mobile phase 

Standard solution: 2.5 pg/ml of USP Medizine Hydro¬ 
chloride RS in Mobile phase 

Sample solution: 0,5 mg/mL of Medizine Hydrochlo¬ 
ride in Mobile phase 
Chromatograpnic system 
(See Chromotograpny (62 1), System Suitabiiity. ) 

Modę: LC 

Detector: UV 230 nm 
Column: 4,6-mm x 25-cm; 5-jum packing LI 
Flow ratę: 1 *3 mL/mm 
Injection srze: 20 ul 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

[Notę —The efution order is meclizine, followed by 
4-chlorobenzophenoneJ 
Suitabiiity requirement$ 

Resolution: NLT 2.0 between meclizine hydrochloride 
and 4 <hlorobenzophenone, System suitabiiity solution 
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Column effidency: NLT 1800 theoretkal plates, de- 
termined from the anaiyte peak, Standard soiution 
Tai ling factor: NMT T5 for the anaiyte peak, Stan¬ 
dard soiution 

Relative standard dewation: NMT 1.5%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Alłow the Sampie soiution to eiute for NLT tbree times 
the retention time of meclizine hydrochloride. 
Calculate the pereentage of each impurity in the por- 
tion of Meclizine Hydrochloride taken: 

Result “ (ru/n) x (QfCu) x (1/0 x 100 

r u = peak response of each impurity from the 
Sample soiution 

r$ = peak response of meclizine from the Standard 
soiution 

G - concentration of USP Meclizine Hydrochloride 
RS rn the Standard soiution (mg/ml) 

C u - concentration of Meclizine Hydrochloride in 
the Sample soiution (mg/mL} 

F = relative response factor, 072 for the 

4-chlorobenzophenone peak and 1 *0 for all 
other peaks 
Acceptance criteria 
Any individual impurity: NMT 0.5% 

Total impurities: NMT 1.0% 

Orgamic Impurities, Procedurę 2 
Mobile phase: Dissolve 5 g of sodium 1-heptanesulfon- 
ate in 1000 mL of water, and mix 600 mL of this solu- 
tion with 400 mL of acetonitrile. Adjust with 0.1 N sul- 
furie acid to a pH of 4.0 ± 0.1. 

System suitability soiution: 2*5 jig/mL each of USP 
Meclizine Hydrochloride RS, USP Meclizine Related 
Compound A RS, and USP Meclizine Related Com- 
pound B RS in Mobile phase 

Standard soiution: 2.5 ^ig/mL of USP Meclizine Hydro¬ 
chloride RS in Mobile phase 

Sample soiution: 0.5 mg/mL of Meclizine Hydrochlo- 
ride in Mobile phase , [Notę—S torę this soiution no 
longer than 24 h.] 

Chromatographic system 
(See Chromatograpny (621), System Suitabifity.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4,6-mm x 25-cm; 5-pm paektng LI 

Column temperaturę: 50° 

Flow ratę: 2.0 mL/min 
Injection size: 30 pL 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

Suitability reguirements 

Resolution: NLT 2.0 between meclizine related com¬ 
pound B and meclizine, System suitability soiution 
Tailing factor: NMT 2.0, Standard soiution 
Relative standard deviation: NMT 6.0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the pereentage of each impurity in the por- 
tion of Meclizine Hydrochloride taken: 

Result = (fu/ri) x (G/G) x (1/0 x 100 

ru = peak response of each impurity from the 
Sampie soiution 

^ - peak response of meclizine from the Standard 

soiution 

Cs - concentration of USP Meclizine Hydrochloride 
RS in the Standard soiution (mg/mL) 

Cu - concentration of Meclizine Hydrochloride in 
the Sample soiution (mg/mL) 


F - relative response factor (see Tobie 1) 
Acceptance criteria: See Tobie h Disregard any peak 
eluting before 175 min. 


Tabte I 


Na me 

Refatlve 

Retention 

Time 

Relattve 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

3-Methylbenzyl 

alcohol 

0.11 

1.0 

0.10 

1,4-Bis£3- 
rnethyl benzyl) 
piperazine 

D.22 

0.73 

0.10 

4 -Ch lorobenzh vd r ot* 

0.53 

1.3 

0.1S 

Meclizine o-chloro 
isomer* 

0.81 

1.0 

OJO 

Isomedizine 
(meclizine o-methyl 
i so mery 

0.90 

U 

0.15 

Meclizine 

1.0 



Any indMdua! un- 
specified lmouritv 

— 

1.0 

0.10 

Totai impurities 


— 

1.0 


USP Meclizine Related Compound A* 
b 1 -[2-Ch foropheny i )£pheny IJmethy IJ-4 -(3-methy i benzyl) piperazine. 
c USP Meclizine Related Compound B. 

SPECIFiC TE5TS 

* WATER Determination, Method I (921): NMT 5.0% 

ADDITJONAL REQUJREMENTS 

* Packaging and Storage: Preserve in tight containers. 

Storę at room temperaturę. 

* Labeljng: if a test for Organie Impurities other than Proce¬ 
durę 1 is used, the labeling States the test with which the 
artide complies. 

* USP REEEfłENCE Standards (11) 

USP Meclizine Hydrochloride RS 
USP Meclizine Related Compound A RS 
4-ChlorobenzhydroL 
CńHnClO 218.68 
USP Meclizine Related Compound B RS 
Iso meclizine 

1-[(4-Chtorophenyl)(phenyl)methyl]- 
4-(2-methylbenzyl)piperazine dmydrochlonde 
monohydrate. 

GsH 2 ,CIN 2 - 2HCI - H 2 0 481.88 


Meclizine Hydrochloride Tablets 

» Meclizine Hydrochloride Tablets contain not 
less than 95.0 percent and not morę than 
110.0 percent of the labeled amount of meclizine 
hydrochloride (CzsHzzCINz * 2HCI). 

Packaging and storage—Preserve in well-dosed contain¬ 
ers. 

USP Referenee standards (11)— 

USP Meclizine Hydrochloride RS 

Identification— 

A: The retention time of the major peak in the chromało- 
gram of the Assoy preporotion corresponds to that in the 
chromatogram of the Standard preparation , as obtained in 
the Assay. 
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B: Thin-Layer Chromatographic Identification Test (201 >— 

Adsorbent: 0.5-mm layer of chromatographic sriica gel 

mixture* 

Test solution—Łxtract a quantity of finefy powdered Tab¬ 
lety eauivalent to about 12 S mg of mectizine hydrochloride, 
by shaking for 15 minutes with 50 mL of methanof. 

Standard solution —Prepare a solution of USP Meclizine 
Hydrochloride RS in metnanol, containing 2*5 mg per mL. 

Application voiume: 50 pL. 

Developing sob/ent system: a mixture of cyclohexane, 
toluene, ancfdiethylamine (15:3:2). 

Procedurę— Proceed as directed rn the chapter, except to 
lace the piąte in a developing chamber that contains and 
as been equilibrated with Developing solvent system * 
Dissolution, Procedurę for a Pooled Sample <711)—- 

Medium ; 0*01 N hydrochloric add; 900 mL* 

Apparatus 1: 100 rpm* 

77me; 45 minutes. 

Determfne the amount of C^H^CfN? ■ 2 HCI dissolved by 
employing the folJowtng method. 

Mobile ofrose—Prepare a suitable degassed and filtered 
mixture ot water and methanol (55:45) that contains 0*69 g 
of monobasic sodium phosphate in each 100 mL and is ad- 
justed with phosphoric acid, if necessary, to a pH of 4*0. 

Chromatographic system (see Chromatogrophy (621))—The 
fiquid chromatograph is equipped with a 230-nm detector 
and a 4.6-mm x 25-cm anafyticai column that contains 
packing L9« The flow ratę is about 2 mL per minutę* Chro¬ 
matograph replicate injections of the Standard solution, and 
record the peak responses as directed for Procedurę: the rcfa- 
tive standard deviation is not morę than 2.0%* 

Procedurę —Inject about 100 pL of a filtered portion of the 
solution under test, suitably difuted with Mobile phose, if 
necessary, into the chromatograph, record the chromato- 
gram, and measure the response for the major peak. Deter- 
minę the amount of C 25 H 27 CIN 2 * 2HCI dissolved from the 
peak response obtatned in comparison with the peak re¬ 
sponse obtained from a Standard solution having a knowr 
concentration of USP Meclizine Hydrochloride RS in a rrux- 
turę of Medium and MoMe phose (1:1), similarly chromato- 
graphed* An amount of alcohol not to exceed 1 % of the 
total volume of the Standard solution may be used to dis- 
solve USP Meclizine Hydrochloride RS prior to dilution. 

Tolerances —Not less than 75% (Q) of the Jabeled amount 
of C?sH^CIN 2 *2HCI is dissolved in 45 minutes* 

Uniformlty of dosage tinlts (905): meet the require- 
ments* 

Procedurę for content uniformity —Place 1 Tablet in a 
100-mL volumetrie fiask, add 50 mL of dilute hydrochiorrc 
acid (1 in 100), shake by mechanica! means for 30 minutes, 
add the diiute add to volume, and filter, discarding the first 
20 mL of the filtrate* Dilute guantitatively and stepwise with 
the same add to obtain a sofution having a concentration of 
about 15 pg of meclizine hydrochloride per mL Similarly, 
prepare a Standard solution of USP Meclizine Hydrochloride 
RS in dilute hydrochloric add (1 in 100) having a known 
concentration of about 15 pg per mL. Concomitantiy deter¬ 
mine the absorbances of the sofution from the Tablet and 
the Standard solution in 1 -cm cells at the wavelength of 
maximum absorbance at about 232 nm, with a suitable 
speetrophotometer, using dilute hydrochloric acid (1 in 100 ) 
as the blank. Calculate the quantity, in mg, of meclizine 
hydrochloride (CisH^CIN*. 2HCI) in the Tablet taken by the 
formula: 

(T/D)C(Au/As) 

in whfch T is the quantity, in mg, of meclizine hydrochloride 
in the Tablet; D is the concentration, in ug per mL, of 
medizine hydrochloride in the solution from the Tablet, on 
the basis of the labeled quantity per Tablet and the extent 


of dilution; C is the concentration, in per mL, of USP 
Medizine Hydrochloride RS in the Standard solution; and A u 
and As are the absorbanees of the solution from the Tablet 
and the Standard solution, respectively. 

Related compounds— 

Mobile phase and Buffer pH 7*5—Prepare as directed in 
the Assay* 

Standard solution^ Dissolve an accurately weighed quan- 
tity of USP Meclizine Hydrochloride RS in Mobile phose , soni- 
cating for about 5 minutes or untll the materiał is dissolved, 
and dilute quantitatively, and stepwise if necessary, with 
Mobile phase to obtain a solution having a known concen¬ 
tration of about 0.025 mg per mL* [notę —This solution is 
stable for 72 hours when stored at controlled room temper¬ 
aturę protected from light.J 

SensitMty solution— Dilute an a!iquot of the Standard solu¬ 
tion with Diiuent to obtain a solution containing about 
1.25pg per mL. [notę —Prepare this solution fresh daily.j 

Test solution— Weigh and finefy powder not fewer than 
20 Tabiets. Transfer an accurately weighed portion of the 
powder, equivalent to about 250 mg of meclizine hydro¬ 
chloride based on the label claim, to a 100-mL volumetric 
fiask, Add about 50 mL of Mobile phose and shake by me- 
chanical means for not less than 30 minutes* Dilute with 
Mobile phase to volume, mix, allow to settle for about 
15 minutes, and pass through a 0.45-pm nylon filter, dis¬ 
carding the first 5 mL of the filtrate* 

Chromatographic system (see Chromatogrophy (621»— 
Prepare as directed in the Assoy * Chromatograph the Stan¬ 
dard solution , and record the peak responses as directed for 
Procedurę: the column efficiency, N, is not less than 1200 
theoretical plates; and the retative standard deviation for 
replicate injections is not morę than 2.0%. Chromatograph 
the SensitMty solution, and record the peak responses as di¬ 
rected for Procedurę: the signa l-to-noise ratio, 5/N, is not 
less than 10* 

Procedurę —Separately inject equal voiumes (about 20 pL) 
of the Standard solution and the Tesf solution into the chro¬ 
matograph* Allow the Test solution to elute for not less than 
two tfmes the retention time of medizine hydrochloride* Re¬ 
cord the chromatograms and measure all of the peak areas* 
Calculate the percentage of each impurity relative to the 
labeled content of meclizine hydrochloride in the portion of 
the Tabiets taken by the formula: 

100(1 /F)(Q/CrXr t frs) 

in which P is the relative response factor, which is equa! to 
0,72 for the 4-chtorobenzophenone peak eluting at a rela- 
tive retention time of about 0.23 and equal to 1.0 for all 
other peaks; C T is the concentration, in mg per mL, of 
meclizine hydrochloride rn the Test solution , based on the 
label claim; Cs is the concentration, in mg per ml, of 
meclizine hydrochloride in the Standard solution; n is the 
peak response for each impurity obtained from the Test sofu¬ 
tion; and r 5 is the response of the medizine peak obtained 
from the Standard solution: not morę than 0.5% of any indl- 
vidual impurity is found; and not morę than 1*0% of total 
impurities is found. Reporting Ievei for impurities is 0*1%. 
Assay— 

Buffer pH 7.S —Dissolye 1.32 g of dibaslc ammonium 
phosphate in 1000 mL of water, Adjust with phosphoric 
acid to a pH of 7*5 ± 0.05* 

Mobile phase —Prepare a mixture of Buffer pH 7.5, metha¬ 
nol, and aeetonitnle (350:325:325)* Make adjustments If 
necessary (see System Suitobiiiły under Chromatography 
<621)). 

Standard preporotion —Dissolve an accurately weighed 
quantity of iJSP Medizine Hydrochloride RS in Mobile phase , 
sonicating for about 5 minutes or untll the materiał is dis- 
solved, and dilute quantitatively, and stepwise if necessary, 
with Mobile phase to obtain a solution having a known eon* 
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centration of about 0.125 mg per ml. [notę—T his solution 
is stable for 72 hours when stored at controlled room tem¬ 
peraturę protected from light.] 

Assay preparation —Weigh and finely powder not fewer 
than 20 Tablets. transfer an accurately weighed portion of 
the powder, equivalenf to about 12,5 mg of meclizine hy¬ 
drach loride based on the la bel da im, to a 100-mL voiume> 
ric fiask. Add about 50 mL of Mobile phase, and shake by 
mechanical means for not less than 30 minutes. Dilute with 
Mobile phase to volumą mśx, and fil ter througb a Q.45-pm 
nylon filter, discarcBng the first 5 mL of the filtrate. 

Chroma tog raphic system {see Chromatography (621))—The 
liguid chromatograph is eouipped with a 232-nm detector 
and a 4.6-mm x 25-cm column that contains 5-jim packing 
LII. The cofumn temperaturę is maintained at 30°, and the 
flow ratę is about 2,0 ml per minutę, Chromatograph the 
Standard preparation , and record the peak responses as di- 
rected for Procedurę: the relative standard deviation for repls- 
cate injections is not morę than 2,0%, 

Procedurę—Sęparatefy inject equal volumes (about 20 piL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks, Całculate the per- 
centage of the tabeled amount of meclizine hydrochloride 
(G^H^CINz • 2HCI) in each Tablet taken by the formula: 

100(07 W)(r u /r s ) 

in whtch C is the concentration, in mg per mL, of meclizine 
hydrochloride in the Standard preparation; V is the volume, 
in ml, of the Assay preparation; W is the ouantity, in mg, of 
meclizine hydrochloride based on the label daim, taken to 
prepare the Assay preparation; and r^ and are the peak 
responses obtatned from the Assay preparation and the 5fam 
dard preparation, respectively. 


Meclocycline Sulfosalicylate 



2-Naphthacenecarboxamide, 7-chloro-4-(dimethylamino)- 
1,4,4a,5,5a,6,11,12a-octahydro-3,5,l 0,12,12a- 
pentahydroxy-6-methylene-1,l 1-dioxo-, [45-(4a,4act,5a, 
5aa,12aa)]-, mono(2-hydroxy-5-sulfobenzoate) (salt). 
(45,4a 5 5,5a fl, 12a5)-7-Cnlof o-4-(dimethyiam ino)-1,4,4a, 
5,5a,ó,11,12aoetahydro-3,5,10,12,12a-pentahydroxy- 
6-methylene-1,11~dioxo-2-naphthacene carboxamide 
mono(S-sulfosalicylate) (salt) [73816-42-9], 

» Meclocycline Sulfosalicylate has a potency 
equivalent to not less than 620 pg of meclo 
cycline (t 22 H 2T CiN 2 0 8 ) per mg, 

Packaglng and storage—Preserve in tight containers, 
protected from light. 

USP Reference standards (11)— 

OSP Meclocycline Sulfosalicylate RS 
Identification, Infrared Absorption (197K), 

Crystallinity (695): meets the requirements. 
pH (791): between 2,5 and 3.5, in a solution containing 
10 mg per mL. 

Water D e term i nati on, Method i (921): not morę than 
4.0%, 


Assay— 

0.001 M Ammonium edetate— Transfer 293 mg of edetic 
acid, accurately weighed, to a 1000-mL volumetric fiask, 
add 1 mL of methanol and 7 mL of ammonium hydroxide, 
and shake to dissolve the edetic acid. Add 900 mL of water, 
adjust with glacial acetic acid to a pH of 6.6, dilute with 
water to volume, and mix, 

Mobiie phase —Prepare a mixture of 0,001 M Ammonium 
edetate and tetrahydrofuran (85 :15), Filter and degas the 
solubon before use. 

Standard stock preparation— Dissolve an accurately 
weighed guantity of USP Meclocycline Sulfosalicylate RS in 
methanol to obtain a solution having a known concentra¬ 
tion of about 0.5 mg of meclocycline per ml. 

Standard preparation —fmmediately prior to tnjection, dl 
lute the Standard stock preparation quantitatrvely, and step* 
wtse tf necessary, with Mobile phase to obtain a solution 
having a known concentration of about 60 jag of meclo¬ 
cycline per mL. 

Assay stock preparation— Transfer 36 mg of Meclocycline 
Sulfosalicylate, accurately weighed, to a 50-mL votumetric 
fiask, dilute with methanol to volume, and mix, 

Assay preparation —Immediately prior to injection, transfer 
3,0 mL of the Assay stock preparation to a 25-mL volumetric 
fiask, dilute with Mobiie phase to volume, and mix to obtain 
a solution having a nominał concentration of about 60jig of 
meclocycline per mL. 

Chromatographk system —The llguid chromatograph is 
equipped with a 340-nm detector and a 4-mm x 25-cm 
column that contains packing LI. The flow ratę is about 
0.8 mL per minutę. Chromatograph the Standard preparo- 
tion , and record the peak responses as directed for Proce¬ 
durę: the relative standard deviation of the medocyline peak 
for repllcate injections is not morę than 3,0%, 

Procedurę— Separately inject equal volumes (about 10 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, and measure the responses for the 
meclocycline peak. Całculate the quantity in ug of 
CjahbiGNżOa in each mg of Meclocycline Sulfosalicylate 
taken by the formula: 


(QfCu)(rułrś) 

in which C$ is the concentration, in jig per mL, of medo- 
cycline in the Standard preparation; Cu is the concentration, 
in mg per mL, of Meclocycline Sulfosalicylate in the Assay 
preparator?; and r u and r$ are the peak responses obtained 
from the Assay preparation and the Standard preparation , re- 
spectivdy. 


Meclocycline Sulfosalicylate Cream 

» Meclocycline Sulfosalicylate Cream contains the 
equivalent of not less than 90.0 percent and not 
morę than 125.0 percent of the labeied amount 
of meclocycline (C 22 H 21 CIN 2 O 8 ). 

Packagsng and storage—Preserve in tight containers, 
protected from light, 

USP Reference standards (11)— 

USP Meclocycline Sulfosalicylate RS 
Minimum fili (755): meets the reguirements, 

Assay— 

0.007 M Ammonium edetate —Transfer 293 mg of edetic 
acid, accurately weighed, to a 1000-mL volumetric fiask, 
add 1 mL of methanol and 7 mL of ammonium hydroxtde, 
and shake to dissolve the edetic acid. Add 900 mL of water, 









USP 40 


Offiaal Monographs / Medofenamate 4979 


adjust with gladal acetic add to a pH of 6.6, dilute with 
water to volume, and mix* 

Mobile phase —Prepare a mixture of 0.001 M Ammonlum 
edetate and tetrahydrofuran (85 : 15)* Rlter and degas the 
solution before use. 

Standard stock preparation —Dis$olve an accurately 
weighed ąuantity of USP Medocydine Sulfosalicylate RS in 
methanol to obtain a solution having a known concentra- 
tion of about 0,5 mg of medocydine per mL* 

Standard preparation —Im media tely prior to injection, di¬ 
lute the Standord stock preparation quantitatively, and stei> 
wise if necessary, with Mobile phase, to obtain a solution 
having a known concentration of about 10 fig of medo¬ 
cydine per mL. 

Assay stock preparation —Transfer an accurately weighed 
quantity of Cream, equivalent to about 5 mg of medo¬ 
cydine, to a glass-stoppered, 50-mL centrifuge tubę, Add 
20 mL of methanol and 20 mL of 0.025 N sulfunc add, and 
shake vigorously for 15 minules* Transfer the solution to a 
50-mL volumetnc fiask, rinse the centrifuge tubę with two 
5-mL portions of methanol, and add the rinsings to the 
fiask* Dilute with methanol to volume, and mix. 

Assay preparation —Centrifuge a portion of the Assay sfod: 
preparation for 5 minutes. Immediately prior to injeetron, 
transfer 5 mL of the supernatant to a 50-mL volumetric 
fiask, dilute with Mobile phase to volume, mix, and filter to 
obtain a solution having a nominał concentration of about 
10 pg of medocydine per mL. 

Chromatographic system —The liquid chromatograph is 
equipped with a 340-nm detector and a 4-mm x 25-cm 
column that contains packing LI. The flow ratę ts about 
0*8 mL per minutę* Chromatograph the Standord preparo - 
f/on, and record the peak responses as drrected for Proce¬ 
durę; the relative standard deviation of the medocyline peak 
for replicate injections is not morę than 3*0%. 

Procedurę —Sępa rately inject equal volume$ (about lOpl) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chroma tog rams, and meas- 
ure the responses for the medocydine peak. Catculate the 
percent labei claim of C 22 H 21 GN 2 OB in the portion of Cream 
taken by the formula: 

(C$ / Cu)(ruł fj)(t 00) 

in whfch C s is the concentration, in pg per mL, of medo¬ 
cydine in the Standard preparation; Qj is the nominał con¬ 
centration, in pg per mL, of medocydine in the Assay 
preparation; and r u and are the peak responses obtained 
from the Assay preparation and the Standard preparation , re- 
spectively* 


Medofenamate Sod i u m 



Ci«H,aa z NNiOi-HiO 336.15 
Benzole add, 2-[(2,6-dichlora-3-methylpheny!)amino]-, 
monosodrum salt, monohydrate. 

Monosodium N-(2,6-dichloro m4olyI)anthrani!ate monohy¬ 
drate [6385-02-0]* 

Anhydrous 318,13 

» Medofenamate Sodium contains not less than 
97.0 percent and not morę than 103*0 percent of 
CnHioChNNaOa, catculated on the anhydrous 
basis. 


Packaging and sto ragę—Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Medofenamate Sodium RS 

Identification— 

A: Infrared Absorption (197K). 

B: Uitraviolet Absorption 1 (197U)— 

Solution: 25 pg per mL 

Medium: 0*01 N hydrochloric acid in methanol, 

Absorptivities at 242 nm, 279 nm, and 336 nm, calcu- 
lated on the anhydrous basis, do not differ by morę than 
3*0%. 

C: Ultroviolet Absorption 2 (197U)— 

Solution: 1 in 40,000* 

Medium; 0*1 N sodium hydroxide, 

Absorptmties at 279 nm and 317 nm, calculated on the 
anhydrous basis, do not differ by morę than 3*0%. 

Water Determlnation, Method f (921): between 4.8% 
and 5,8%. 

Copper— 

Standard copper solution —Dissolve 1000 mg of copper 
wire in 6 mL of nitric acid in a 1 L volumetric fiask. Aad 
8 mL of hydrochloric acid, dilute with water to votume, and 
mix. Dilute this solution quantitatively and stepwise with 
water to obtain a Standord copper solution having a known 
concentration of 0*6 pg per mL. 

Test solution —Transfer 2 g of Medofenamate Sodium, ac¬ 
curately weighed, to a 100-mL volumetric fiask, and add 1 
drop of ammonium hydroxide. Dtssolve in water, dilute with 
water to volume, and mix. 

Procedurę— Concomrtantly determine the absorbances of 
the Standard copper solution and the Test solution at the cop¬ 
per emission linę at about 325 nm, with a suitable atomie 
absorption spectro photo met er (see Atomie Absorption Spec - 
troscopy (852)) eguipped with a copper hollow-calhode 
lamp, using water as the blank. Adjust the operating condi- 
tions to obtain about 70% full-scaie detector response with 
the Standard copper solution. The detector response ob¬ 
tained with the Test solution is not greater than that ob¬ 
tained with the Standard copper solution (0.003%)* 
Chromatographic purity— 

Standard Solutions —Dissolve an accurately weighed quan- 
tity of USP Medofenamate Sodium RS in methanol to obtain 
a solution containing 20 mg per mL (Standard solution A }, 
Dilute 1*0 mL of Standard solution A with sufficient methanol 
to obtain 200 mL of solution ( Standard solution B). 

Test solution —Dbsolve 200 mg of Medofenamate Sodium 
in 10.0 mL of methanol. 

Procedurę— Apply 10-pL portions of Standard solution A, 
Standard solution B, and the Test solution to a suitable thin- 
layer chromatographic piąte (see Chromatography (621)) 
coated with a 0*25-mm layer of chromatographic silica gel 
mixture, Allow the spots to dry, and develop the chromato- 
gram in a solvent system consisting of a mixture of methyl- 
ene chloride, methyl ethyl ketone, and gladal acetrc acid 
(50:48:2) unti! the solvent front has moved about eight- 
tenths of the length of the piąte. Remove the piąte from the 
deve!oping chamber, mark the solvent front, and allow the 
solvent to evaporate. Examine the piąte under short-wave- 
length UV llght: the chromatograms show a principa! spot 
at about the same value, and any secondary spot, if pres- 
ent in the chromatogram from the Test solution is not morę 
intense than the principal spot obtained from Standard solu¬ 
tion B (0.5%), 

Assay—Transfer about 350 mg of Medofenamate Sodium, 
accurately weighed, to a 125-mL separator, add 10 mL of 
water, and mm to disso!ve* To this solution add 3 mL of 3 N 
hydrochloric acid, shake, and extract with three 30-mL por¬ 
tions of chloroform, collecting the chloroform extracts in an 
evaporating fiask. Evaporate tne chloroform extracts to dry- 
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ness. Dissolve the residue in 5 mL of dimethyl sulfoxide and 
25 mL of methanol. Mix, add 5 drops of phenolphthalein 
TS, and titrate the mixture with 0.1 N sod tum hydroxide V$. 
Each mL of OJ N sodium hydroxide is equivalent to 
31.81 mg of CnHioCbNNaOj. 


Meclofenamate Sodium Capsules 

» Meclofenamate Sodium Capsules contain an 
amount of C^HioCbNNaOi equivalent to not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of meclofenamic acid 
(ChHuCIzNOj). 

Packaging and storage—Preserve in tight, light-resistant 
eontainers. 

USP Reference standard; (11)— 

USP Meclofenamate Sodium RS 

Identification—Prepare a solution of Capsule contents in 
methanol containing 20 mq per mL, and riiter. The elear 
filtrate so obtained meets the requrrements of the Thin-Layer 
Chromatographic Identification Test (201), the solvent mixture 
consistrng of methylene chloride, methyl ethyl ketone, and 
gladal acetic acid (50:48:2). 

Dhsolution (711)— 

Medium: 0.05 M pH 7.5 phosphate buffer (see under 
Buffer Solutions in the section Reagenis, indicators, and Solu¬ 
tions); 900 mL. 

Apparatus 2: 50 rpm. 

Time: 45 minutes. 

Procedurę —Determine the amount of medofenamic arie 
(CmHmCLNO^) dissolved from UV absorbances at the wave- 
length of maximum absorbance ai about 279 nm of fiftered 
portions of the solution under test, suitably diluted with Me¬ 
dium, if necessary, in comparlson with a Standard solution 
having a known concentration of USP Meclofenamate So- 
dtum RS in the same Medium . 

Toierances—Noi less than 75% fOJ of the labeled amount 
of C T4 HnChN02 is dissolved in 45 minutes. 

Uniformity of dosage units (905): meet the require- 
ments. 

Assay—Remove, as completely as possible, the contents of 
not fewer than 20 Capsules, and weigh accurately. Mix the 
combined contents, and transfer an accurately weighed 
guantity of the powder, equivalent to about 50 mg of 
meclofenamic acid, to a 200-mL volumetnc fiask. Add 0.01 
N hydrochlofic acid in methanol to volume, and mix. Fil ter, 
dfsearding the first 20 mL of the filtrate. Transfer 10.0 mL of 
the filtrate to a 100-mL volumetric fiask, add 0.01 N hydro- 
chloric acid in methanol to voiume, and mrx. Dissolve an 
accurately weighed quantity of USP Meclofenamate Sodium 
RS in 0.01 N hydrocnloric acid in methanol to obtain a 
solution havrng a known concentration of about 27 po per 
mL. Concomitantly determine the absorbances of both Solu¬ 
tions in 1-cm celts at the wave!ength of maximum absorb¬ 
ance at about 336 nm, with a suitable spectrophotometer, 
using 0.01 N hydrochforic acid in methanol as the blank. 
Calculate the quantity, in mg, of meclfenamate acid 
(Ci^HiiChNO^) in the portion of Capsule contents taken by 
the formula: 

2C(296^S/3^B^3)(Au/A i ) 

in which C is the concentration, in pg per mL, of USP 
Meclofenamate Sodium RS in the Standard solution; 296.15 
and 318.1 3 are the molecular weigh ts of meclofenamic acid 
and meclofenamate sodium, respectively; and A u and 4* are 


the absorbances of the solution from the Capsule contents 
and the Standard solution, respectively. 


MedroKyprogesterone Acetate 



C 2 .H 3 . 3 Oj 386.52 

Pregn-4-ene-3,20-dlone, 17-(acetyloxy)-6-methyl-, (óct)-; 

17-Hydroxy-6a-methyipregn-4-ene-3,20-dione acetate 
[71-58-9]. 

DEFINITION 

Medroxyprogesterone Acetate contains NLT 97.0% and 
NMT 103.0% of medroxyprogesterone acetate (C 2 ^Hi 40 4 ), 
calculated on the dried basis. 

IDENTIFICATION 

* A. Enfrared Absorpuon (197K) 

* B. Ultraviolet Absorption (197U) 

Analytkal wavelength: 241 nm 
Sample solution: 10 pg/mL in alcohol 
Acceptance criteria: AbsorptMties, calculated on the 
dried basis, do not differ by morę than 2 . 0 %. 

A5SAY 
■ Procedurę 

Mobile phase: Acetonitrile and water (40:60) 

Standard solution: 1 mg/mL of USP Medroxyprogester- 
one Acetate RS in acetonitrile 

Sample solution: 1 mg/mL of Medroxyproge$terone 
Acetate in acetonitrile 
Chromatographic system 
(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 254 nm 
Column; 4-mm x 30-cm; packtng LI 
Flow ratę: 2 m L/min 
tnjection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing Tac tor: NMT 2 
Relative standard deviation: NMT 2.0% 

Analysis 

Sa mples: Standard solution and Sample solution 
Calculate the percentage of medroxyprogesterone ace¬ 
tate (C 2 . 1 H 31 O 4 ) in the portion of Medroxy progesteronu 
Acetate taken: 

Result - CWCs) x (C s /Cu) x 100 

ry = peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cj - concentration of USP Medroxyprogesterone 

Acetate RS in the Standard solution (mg/mL) 

Cu = concentration of Medroxyprogesterone 

Acetate in the Sample solution (mg/mL) 
Acceptance criteria: 97,0%-103.0% on the dried basis 

IMPURITIES 

* ORGANIC IMPURITIES 

Mobile phase: Acetonitrile and water (60:40) 

System suitability solution: 40 pg/mL each of meges- 
trol acetate and USP Medroxyprogesterone Acetate RS 
in Mobile phase 
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Standard solution: 50 j-ig/ml of USP Medroxyproges- 
terone At eta te RS in Mobile phase 
Sample solution: 2,5 mg/mL of Medroxyprogesterone 
Ac eta te in Mobile phase 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1 mL/mln 
fnjection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reąuirements 

Resotution: NLT 1.5 between megestrol acetate and 
medroxyprogesterone acetate, System suitability 
solution 

Relative standard deviatron: NMT 3.0%, Standard 
solution 
Anałysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por* 
tion of Medroxyprogesterone Acetate taken: 

Result = (Wfj) x (Cs/Cy) x 100 

r u - peak response for each impurity from the 
Sample solution 

r 5 = peak response of medroxyprogesterone 

acetate from the Standard solution 
Q - eon cent radon of USP Medroxyprogesterone 

Acetate RS in the Standard solution (mg/mL) 

Cu - concentration of Medroxyprogesterone 

Acetate in the Sampfe solution (mg/mL) 
Acceptance criteria 
lndivrduai impurity: NMT 1.0% 

Total impurities: NMT 1.5% 

• Limit of IV1edrox yprogesterone Acetate Related Com 
POUND A 

Standard solution: 20 mg/mL of USP Medroxyproges- 
terone Acetate RS and 0.1 mg/mL of USP MedTroxypro 
gesterone Acetate Related Compound A RS in mętny I- 
ene chloride 

Sample solution: 20 mg/mL of Medroxyprogesterone 
Acetate in methyiene chloride 
Chromatographic system 
(See Chromatography (621), Thin-Layer Chromato- 
graphy,) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application vo!ume; 10 pL 
Developinq solvent system: Hexanes, tert-butyl 
methyl ether, and tetrahydrofuran (45:45:10) 

Spray reagent: 200 mg/mL of p-toluenesulfonic acid 
m alcohoT 
Anałysis 

Samples: Standard solution and Sample solution 
Develop the chromatogram until the sofvent front has 
movea about 10 cm. Mow the piąte to air-dry, and 
deveiop the chromatogram again until the sofvent 
front has moved about 10 cm. Al Iow the piąte to dry 
at 120° for 10 min. Spray the piąte with Spray reagent 
Heat the piąte for 10 min at 120", and examine the 
pJate under UV fight at 365 nm. 

Acceptance criteria: NMT 0.5%; any blue fluoreseent 
spot with an fl* value higher than that of the principat 
spot due to medroxyprogesterone acetate of the Sample 
solution is not morę intense than the corresponding 
blue fluoreseent spot of the Standard solution. 


SFECIFIC TESTS 

6 Optical Rotation, Spedfic Rotation (7 SIS) 

Sample sofution: 10 mg/mL in dioxane 
Acceptance criteria: ^-45° to +51° 

® Loss on Drying (731) 

Anałysis: Dry a sample at 105° for 3 h. 

Acceptance criteria: NMT 1.0% 

ADOITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight, light-resistanf 
containers. Storę at 25°, excursions permitted between 
15° and 30°. 

■ USP Refirence standards (11) 

USP Medroxyprogesterone Acetate RS 
USP Medroxyproges terone Acetate Related 

Compound A RS 

4,5^-Dihydromedroxyprogesterone acetate. 

C 2 „H 36 Cb 388.54 


Medroxyproges terone Acetate 
Injectable Suspension 

DEFłNITION 

Medroxyprogesterone Acetate injectable Suspension is a 
stenie suspension of Medroxyprogesterone Acetate in a 
suitable agueous medium. It contains NLT 90.0% and 
NMT 110.0% of the labeled amount of medroxyproges- 
terone acetate (C 24 H 34 O 4 )* 

IDENTIFICATION 

* A. Infrared Absorption (197K) 

Sample: Transfer a volume of Injectable Suspension, 
equivafent to 50 mg of medroxyprogesterone acetate, 
to a cenlrifuge tubę, centrifuge, decanl Lhe superna- 
tant, and wash the solids with two 15-mL portions of 
water, discarding the water washings, Dissolve the 
solids in TO mL of chloroform, transfer to a smaif 
beaker, evaporate the chloroform on a steam bath, and 
dry the residue at 105 £ for 3 h. 

Acceptance criteria: Meets the reąuirements 

A55AY 

* Procedurę 

Mobile phase: 700 mL of butyl chloride, 300 ml of 
hexane, both previously saturated with water, and 
80 mL of acetonitrile. The acetonitrile concentration 
may be varied to meet System suitability reąuirements 
and to provrde elution times of about 12 and 15 min 
for pro gesterone and medroxyprogesterone acetate, re- 
$pectively, Pass the solution through a membranę fil ter 
of 1 pm or less porę size. 

Internal standard solution: 0.25 mg/mL of progester- 
one in Mobile phase 

Standard solution: 0.4 mg/mL of USP Medroxyproges¬ 
terone Acetate RS in Interna! standard solution 
Sample solution: Nominally 0.4 mg/mL of medroxy- 
progesterone acetate rn Internal standard solution , pre- 
pared as follows. Transfer a volume of Injectable Sus¬ 
pension, equivalent to 50 mg of medroxyprogesterone 
acetate, to a suitable Container, Transfer 25 ml of chlo¬ 
roform into the Container, shake for 20 min, and centri¬ 
fuge. Transfer 4 mL of the chloroform layer into a suita- 
ble Container, and evaporate to dryness, Dissolye the 
residue in 20 mL of Internal standard solution. 
Chromatographic system 
(See Chromatography (621}, System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 2-mm x 25-cm; 5-pm packing L3 
Flow ratę: The Mobile phase is maintained at a flow 
ratę capable of giving the reąuired resolution and suit¬ 
able elution times. 


USP Monographs 





4982 Medroxyprogesterone / Offidal Monographs 


USP 40 


Injection volume: IDpL 
System suitability 
Sam ple: Standard solution 
Suitability reguirements 

Resolution: NLT 5.0 between progesterone and med- 
roxyprogesterone acetate 
Reiative standard deviation: NMT 2*0% 

Analysis 

Samples: Stondard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
medrQxyprogesterone acetate (CmHhO*) in the por- 
tion of Injectable Suspension taken: 

Result = (/Wft) x (Cif Cu) x 100 

Ru = peak area ratio of medroxyprogesterone 
acetate to the interna I standard from the 
Sampie sofution 

Ri - peak area ratio of medroxy progesterone 
acetate to the interna! standard from the 
Standard sofution 

ts - concentration of USP Medroxy progesterone 
Acetate RS in the Standard solution (mg/mL) 

Cu - nominał concentration of 

medroxy progesterone acetate in the Sampie 
solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

5PECIF1C TESTS 

* PH (791); 3,0-7*0 

* Other R e qu i r e m e nt s i lt meets the reguirements in Injec - 

thns and Implanted Drug Products (1). 

ADDITIONAL REQU1REMENT$ 

* Packaging and Storage: Pre$erve in stngle-dose or mul- 

tipie-dose contamers, preferably of Type I glass. 

* USP Reference Standards (11) 

USP Medroxyprogesterone Acetate RS 


IVIedroxy progesterone Acetate Tablets 

DEFINITION 

Medroxyprogesterone Acetate Tablets contain NLT 93.0% 
and NMT 107.0% of the labeled amount of medroxypro- 
gesterone acetate (Cm Hm0 4 )* 

IDENTIFICATION 

* A* INFRARED ABSORPTtON (197K) 

Sampie: Triturate a number of Tablets, equivalent to 
about 25 mg of medroxyprogesterone acetate, with 
15 mt of chloroform. Filter, evaporate the chloroform 
on a steam bath, and dry the residue at 1G5 & for 3 h. 

Acceptance criteria: Meet the reguirements 

AS5AY 

• Procedurę 

Mobile phase: Acetonitrile and water (40:60) 

Standard solution: 1 mg/mL of USP Medroxyprogester- 
one Acetate RS in acetonitrile 

Sampie solution: Finely powder NLT 20 Tablets. Weigh 
a portion of the powder, equivalent to 25 mg of meo- 
roxyprogesterone acetate, In to a 50-mL glass centrifuge 
tubę* Transfer 25 mL of acetonitrile into the tubę, shake 
to wet the powder thoroughiy, sonicate for NLT 10 
min, and centrifuge* Use the elear supernatant 


Chromatographk system 

(See Chromatogrophy (621), System Suitability,) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 30-cm; packing LI 
Flow ratę: 2 mL/min 
Injection volume: 10 pL 
System suitability 
Sampie: Standard solution 
Suitability reguirements 
Tailing factor; NMT 2 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
medroxyprogesterone acetate (C 24 H 34 O 4 ) in the por- 
tion of Tablets taken: 

Result - (rufr$) x (Cs/Cu) x 100 

r u - peak response from the Sampie solution 

ts - peak response from the Standard solution 

C s - concentration of USP Medroxyprogesterone 

Acetate RS in the Standard solution (mg/mL) 

C u = nominał concentration of 

medroxyprogesterone acetate in the Sampie 
solution (mg/mL) 

Acceptance criteria: 93.0%-l 07.0% 

PERFORMANCE TESTS 
* DlSSOLUTION (711) 

Medium: 0.5% sodium lauryl sulfate; 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Mobile phase: Acetonitrile and water (60:40) 

Sodium lauryl sulfate stock solution: Transfer 180.0 g 
of sodium lauryl sulfate to a 2000-mL volumetric fiask. 
Add ISOO mL of water, and strr until dissolved, [NOTĘ— 
Severa! hours of stirring are required*] Dilute with water 
to vo!ume. 

Standard stock solution: 70 mg of USP Medroxypro- 
gesterone Acetate RS in 140 mL of Sodium lauryl sulfate 
stock solution, Dilute with water to 250 mL [Notę —Jt 
may be necessary to sonicate the solution to bring the 
Reference Standard into solution before difution with 
water.] Prepare the Standard stock solution fresh daily. 
Standard solution: Transfer a 20-mL aliguot of Stan¬ 
dard stock solution into a 1 -L volumetric fiask. Add 
40 mL of Sodium lauryl sulfate stock solution , and dilute 
with water to volume. This solution is stable for up to 7 
days. 

Sampie solution: Withdraw 15 mL of fhe solution 
under test and filter, discarding the first 5 ml of the 
flltrate. 

Chromatographic system 

(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 8 -cm; packing L7 
Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitability 
Sampie: Standard solution 
Suitability reguirements 
Tailing factor: NMT 1.2 
Relative standard devlation: NMT 2*0% 

Analysis 

Samples: Standard solution and Sampie salution 
Calculate the percentage of the labeled amount of 
medroxy progesterone acetate (CmHm 0 4 ) dissolved us- 
ing the responses from the Sampie solution and Stón- 
dard solution * 

Tolerances: NLT 50% (Q) of the labeled amount of 
medroxyprogesterone acetate (CmH 34 0 4 ) is dissolved. 
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O UNIFOHMITY OF DOSAGE UNITS (905) 

Procedurę for content uniformity 
Diluent: Alcohol and water (3:1) 

Standard solution: ISpg/mL of USP Medroxyproges- 
terone Acetale RS Sn Diluent 

Sample solution: Nominally 15 pg/mL of medroxypro- 
gesterone acetate in Diluent prepared as follows. Trans¬ 
fer 1 Tablet to a volumetric fiask, di lute with Diluent to 
volume, and shake for 15 min. Fil ter, and ciuantita- 
tively dilute a portion of the filtrate as neeaed. 
łnstrumental conditions 
Modę: UV-Vis 

Anafytical wavelength: Maximum at about 242 nm 
Celi: 1 cm 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
medroxyprogesterone acetate (C 24 H 34 O 4 ) in the Tablet 
taken: 

Result - (Au/As) x ( Cs/Cu ) x 100 

Aa - absorbance of the Sample solution 
A? - absorbance of the Standard solution 
Cs = concentration of USP Medroxyprogesterone 

Acetate RS in the Standard solution (pg/mL) 

Cu - nomina] concentration of 

medroxyprogesterone acetate in the Sample 
solution (pg/mL) 

Acceptance criteria: Meet the requirements 

ADDITEONAL REQUIREMENT 5 

o Packaging awd Storage: Preserve in well-dosed 
containers. 

® USP Reference Standards ( 11 ) 

USP Medroxyprogesterone Acetate RS 


Mefenamic Acid 


o on 

Ćr 

Ci 5 H 15 N0 2 241.29 
Benzoic acid, 2-(2,3-dimethylphenyl)amino-. 
N-2,3~Xylylanthranilic acid [61 -68-7], 

» Mefenamic Acid contalns not less than 

98.0 percent and not morę than 102,0 percent of 

C15H15NO2, calculated on the dried basis. 

Fackaging and storage—Preserve in tight, Jight-resistant 
containers. 

USP Reference standards (11)— 

USP Mefenamic Acid RS 

Identification— 

A: Infrared Absorption (197K). 

B: The retention time of the major peak in the chromato¬ 
grafii of the Assay preparation torresponds to that in the 
chrom a to gram of the Standard preparation , as obtained in 
the Assay. 

Loss on drying (731)—Dry it at 1 05° for 4 hours; it loses 
not morę than 1 . 0 % of its weight. 


Residye on ignition (281): not morę than 0 . 1 %. 


Defete the foltowing: 

®Heavy metafs, Methocl il <231): 0.002%.* (owcui Han-ioiaj 

Chromatographic purity— 

Buffer solution , Mobile phase , and Chromatographic sys¬ 
tem —Proceed as dlrected in the Assay. 

Standard solution —Dissolve an accuratety weighed quan- 
tity of USP Mefenamic Acid RS In Mobile phase to obtain a 
solution having a known concentration of about 1 0 pg per 
mL. 

Test solution —Transfer about 100 mg of Mefenamic Acid, 
accurateiy weighed, to a 100-mL volumetric fiask, dissofve in 
and dilute with Mobile phase to vo]ume, and mix. 

Procedurę —Separately inject equal volumes (about 1 0 uL) 
of the Standard solution and the Test solution Into the chro- 
matograph, record the chrom atograms, and measure the re- 
sponses for the major peaks. Calculate the percentage of 
each impurity in the portion of Mefenamic Acid taken by 
the formula: 

1 Q0(G / Cu)(ń / r$) 

in which is the concentration, in [Lg per mL, of USP 
Mefenamic Acid RS in the Standard solution; Cu is the con¬ 
centration, in pg per mL, of Mefenamic Acid in the Test 
solution; n is the peak response for each impurity obtained 
from the Test solution; and r s is the peak response for 
mefenamic acid obtained from the Standard solution: not 
morę than 0.1% of any indrviduaf impurity is found; and 
not morę than 0.5% of totaJ impurities is found. 

Assay— 

Buffer solution —Prepare a 50 mM solution of monobasic 
ammonium phosphate, and adjust with 3 M amrrtonium hy- 
droxide to a pH of 5.0. 

Mobile phase —Prepare a filtered and degassed mixture of 
acetonitrile, Buffer solution, and tetrahydrofuran (23:20:7). 
Make adjustments if necessary (see System Suitability under 
Chromatography (62 1)). 

Standard preparation —Dissoive an accurateiy weighed 
□uantity of USP Mefenamic Acid RS in Mobile phase, and 
dilute quantita$JVdy, and stepwise if necessary, with Mobile 
phase to obtain a solution having a known concentration of 
about 0.2 mg per mL. 

4ssay preparation —Transfer about 100 mg of Mefenamic 
Acid, accurateiy weighed, to a 500-mL volumetric fiask, dis- 
solve in and dilute with Mobile phase to voJume, and mix. 

Chromatographic system (see Chromatography (621))—The 
Iiquid chromatograph Es eauipped with a 254-nm detector 
and a 4.6-mm x 25-cm column that contains packing LI, 

The flow ratę is about 1 mL per minutę. Chromatograph the 
Standard preparation, and record the peak responses as di- 
rected for Procedurę: the column effitJeńcy is not less than 
8200 theoretical plates; the tailing factor for the analyte 
peak is not morę than 1*6; and the rdative standard devia- 
tion for repEicate injections is not morę than 1.0%. 

Procedurę—Separately inject egual volumes (about 1QjiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks, Calculate the quan- 
tity, in mg, of CisHisNO* in the portion of Mefenamic Acid 
taken by the formula: 

50GC0W r s ) 

in which C is the concentration, in mg per ml, of USP 
Mefenamic Acid RS in the Standard preparation; and ry and 
^ are the mefenamic acid peak responses obtained from the 
Assay preparation and the Standard preparation, respectively. 
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Mefenamic Acid CapsyBes 

» Mefenamic Acid Capsules contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of mefenamic acid 
(C15H15NO2). 

Packaging and 5 torage— Preserze Sn tight containers. 

USP Reference standards (11) — 

USP Mefenamic Acid RS 
9 d e nt if Seat n on— 

A: Place a portion of Capsule contents, equivalent to 
about 250 mg of mefenamic acid, in a 250-mL voiumetric 
fiask, add about 100 mL of a mixture of chloroform and 
methanol (3:1), and shake yigorously. Dilute with a mixture 
of chloroform and methanol (3:1) to volume, mix, and filter: 
the fil tratę so obtained responds to the Thin-layer Chromało- 
graphic identificathn Test (201), a solvent system consisting 
of a mixture of chloroform, ethyl acetale, and glacial acetic 
acid (75:25:1) and the Ordinary fmpurities (466} visualizatton 
technigue 1 7 being used. 

B: The retention time of Lhe major peak in the chromato- 
ram of the Assay preparation corresponds to that of the 
tan dard prepa radon, obtained as directed in the Assay . 

DissoSytSofi (711)— 

0.05 M Tris buffer-MD issolve 60.5 g of tris(hydroxymeth- 
yt)aminomethane in 6 L of water, and dilute with water to 
1 Ó L Adjust with phosphonc acid to a pH of 9.0 ± 0.05. To 
a second Container, transfer about 6 liters of this solution, 
add lOO g of sodium lauiyl sulfate, and mix to dissolve the 
solid materiał. Transfer thjs solution back into the first Con¬ 
tainer, and mix. 

Medium: 0.05 M Tris buffer; 900 ml. 

Apparatus 1: 1 00 rpm, 

Time: 45 minutes. 

Procedurę —Determine the amount of C 15 H 15 NO 2 dis- 
solved, employing the procedurę set forth in the Assay ; 
making any necessary vo3umetric adjustments. 

Tolerances— Not less than 75% (Q) of the labeled amount 
of CiiHisNO^ is disso[ved in 45 minutes. 

Umfomiity of dosage umts (905): meet the requlre- 
ments. 

Assay— 

Mobiie phase , Standard preparation, and Chromatographic 
system— Proceed as directed m the Assay under Mefenamic 
Add , 

Assay preparation —Remove, as completely as possible, 
the contents of not fewer than 20 Capsules. Weigh the con¬ 
tents, and determine the a^erage weight per capsule. Mix 
the combined contents, and transfer an accurately weighed 
quantity of the powder, equivalent to about 100 mg of 
mefenamic acid, to a 500-mL volumetnc fiask. Add 10.0 ml 
of tetrahydrofuran, and sonicate for about 5 minutes with 
occasional mixing. Dilute with Mobile phase to volume, mix, 
and filter. 

Procedurę —Proceed as directed for Procedurę in the Assoy 
under Mefenamic Acid. Calcufate the guantity, in mg, of 
C 15 H 15 NO 2 in the portion of Capsules taken by the formula: 

500C(r u / rj) 

in which the terms are as defined therein. 


Mefioguine Hydrochloride 



C, 7 H| 6 F 6 N 2 0 ■ HCl 414.77 

4-Quinolinemethanol, ot-2-piperidiny[-2 / 8“bis(trifiuorO“ 
methyf)-, monohydrochforide, (±)-; 

DL-e/yd7ro-a-2-Piperidyl-2,8"bis(trifluoromethyl)-4muin- 
olinemethanol monohydrothionde [51 773-92-3]. 

DEFINITION 

Mefloquine Hydrochloride contains NLT 98,0% and NMT 
102.0% of CizHtńFóNaO HCl, calcu la ted on the anhy- 
drous basis. 

IDENTIFICATION 
a A. iNFRARED AbSORPTION (197K) 

* B. Identification Tests—General, Chloride (191) 

ASSAY 

* Procedurę 

Solution A: 1.5 g/l of sodium hydrogen sulfate In 
water 

Mobile phase: Dissofve 1 g of tetrabeptylammonrum 
bromide in a 1000-mL mixture of aceton itrile, metha¬ 
nol, and Solution A (2:1:2). 

System suitability solution: 4 pg/mL each of USP 
Mefloguine Hydrochloride RS and USP Mefloquine Re- 
lated Compound A RS in Mobile phase 
Standard solution: 0.2 mg/mL of USP Mefloguine Hy- 
drochforide RS in Mobile phase 

Sample solution: 0.2 mg/mL of Mefloquine Hydrochlo¬ 
ride in Mobile phase 
Chromatograpnic system 
(See Chromatograpny (621), System Suitabllity.) 

Modę: LC 

Detector; UV 280 nm 

Guard column: 4-mm x 3-cm; Cl 8 (recommended) 
Column: 4.0-mm x 25-cm; 5-pm packing LI 
Column temperaturę: 25° 

Flow ratę: 0.8 mL/min 
Injection size: 20 jil 
System suitability 

Sampies: System suitability solution and Standard 
solution 

[Notę —The relatlve retention times for meflog u ine re- 
lated compound A and mefloquine are about 0.7 and 
1.0, respectively.] 

Suitability requirements 

Resolution: NLT 2.0 between mefloquine related 
compound A and meffoguine, System suitability 
solution 

Talling factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 1.0%, Standard 
soiution 

Analysis 

Sampies: Standard soiution and Sample solution 
Calcu la te the percentage of mefloguine hydrochloride 
(CnHisFęN^O ■ HCl) in the portion of Mefloquine Hy¬ 
drochloride taken: 

Result = (rufrs) x { C s /C u ) x 100 

r u = peak response of mefloguine from the Sample 
solution 

r$ - peak response of mefloquine from the 
Standard solution 
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C 5 = concentration of USP Mefloąuine 

Hydrochloride R5 in the Standard solution 
(mg/mL) 

Cu = concentration of Mefloquine Hydrochloride n 
the Sampie solution (mg/mL) 

Acceptance critena: 98*0%-! 02 , 0 % on the anhydrous 
basis 

IMPURITIES 

■ Residue on Ignitiom (281): NMT 0,1% 

Dełete ihe foliowing: 

•• Heavy Metals, Method II <231): NMT 20 ppm* tomtw i. 
* ORCANIC IMPURITIES 

Mobile phase: Dissolve 1 g of tetraheptylammonium 
bromide in a 1 -L mixture of a 1 ,5-g/L solution of so- 
dium hydrogen sulfate, aceton itri te, and methanol 
( 2 : 2 : 1 ). 

System suitability solution: 4 pg/mL each of USP 
Meftoquine Hydrochloride RS and USP Mefloquine Re¬ 
lated Compound A RS in Mobile phase. [Notę—M eflo- 
gurne related compound A is ffrreo-mefloquine,] 

Sampie stock solution: 4 mg/mL of Mefloguine Hydro- 
chloride in Mobile phase 

Sampie solution: 4 pg/mL from the Sampie stock solu¬ 
tion in Mobile phase 
Chromatographlc system 
(See Chromatograpny (621}, System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Guard column: 4-mm x 2.5-cm; 5-jim packing LI 
Column: 4,0-mm x 25-cm; 5-pm packing LI 
Flow ratę: 0.8 mL/min 

Injection size: 20 pL [Notę—E quilibrate the column 
with Mobile phase at a flow ratę of 0,8 mL/min for 30 
min.] 

System suitability 
Sampie: System suitability solution 
[Notę—T he relative re ten tron times for mef!oqume re¬ 
lated compound A and mefloguine are about 0,7 and 
1 . 0 , respectively,] 

Suitability requirements 

Resolution: NLT 2,0 between mefloguine related 
compound A and mefloquine 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Sampie stock solution and Sampie solution 
Record the chromatogram for a time that is 10 times 
the retention time of the main peak 
Acceptance criterla: The response of the mefloquine 
related compound A peak in the Sampie stock solution is 
NMT twice the area of the main peak of the Sampie 
solution ( 0 . 2 %), The response of any other indiviaual 
peak, other than the main peak of the Sampie stock 
solution, is NMT that of the main peak of the Sampie 
solution ( 0 . 1 %); and the sum of the responses of any 
such peaks of the Sampie stock solution is NMT five 
times the response of the main peak of the Sampie solu¬ 
tion (0,5%). [Notę—E xdude the main peak and any 
other peak producing a response of less than 0.2 times 
(0.02%) the main peak of the Sampie solution.) 

SPECIFJC TE5TS 

* Optical Rotation, Specific Rotation <781S) 

Sampie solution: 50 mg/mL in methanol 
Acceptance crlteria: - 0 . 2 * to 4 - 0 . 2 ° 

• Water Determination, Method / (921): NMT 3,0% 

ADDITIONAL REQUJREMENT5 

» Packacing ANO Storage: Preserve in tight, light-resistant 
containers, Storę between 15° and 30° 


• USP Reference Standards (11) 

USP Mefloguine Hydrochloride RS 
USP Mefloguine Related Compound A RS 
fhreo-Mefloqume. 

Ci^HifiFsN^O * HCI 414,78 


Mefloguine Hydrochloride Tablets 

DEFINITION 

Mefloqume Hydrochloride Tablets contain NLT 90.0% and 
NMT 110.0% of the labeled amount of mefloąuine hydro- 
chforide (C,/H, ć F 6 N 2 0 • HCI). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sampie 

solution corresponds to that of the Standard solution , as 
obtained in the Assay . 

* B. ULTRAVlOLET ABSORPTION (197U) 

Diluent, Standard solution, and Sampie solution: Pro- 
ceed as directed in the Assay * 

Blank: Diluent 

ASSAY 

* Procedurę 

Buffer: 2.7 g/L of monobasic potassium phosphate, Ad- 
just with phosphoric acid to a pH of 3.0 ± 0.1. 

Diluent: Methanol and water (23:27) 

Mobile phase: Methanol, acetonitrile, and Buffer 
(13:10:27) 

Standard solution: 0,05 mg/mL of USP Mefloguine Hy¬ 
drochloride RS in Diluent 

Sensitmty solution: 0.025 pg/mL of USP Mefloguine 
Hydrochlonde RS in Diluent 

Sampie stock solution: Transfer a suitable number of 
Tablets to a yolumetric fiask, dilute with methanol (ap- 
proximately 80% of the total volume), shake for 30 
min, allow to sit for 1 h, and dilute with methanol to 
yolume to obtain a solution havinq a concentration of 
2,5 mg/mL of mefloguine hydrochloride. 

Sampie solution: Nominally 0,05 mg/mL of mefloguine 
hydrochloride in Diluent from the Sampie stock solution 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detecton UV 222 nm 

Column: 4.6-mm x 15~cm; 5-jLim packing L68 
Flow ratę: 1 mL/min 
Injection size: lOpL 
System suitability 

Samples: Standard solution and Sensitivity solution 

Suitability requirements 

Column effkiency: NLT 4000 theoretical plates. 
Standard solution 

Tallina factor: NMT 1,5, Standard solution 
SignaT-to-noIse ratio: NLT 5, Sensitmty solution 
Refative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of mefloguine hydrochloride 
(C,jHuMM a O * HCI) in the portlon of Tablets taken: 

Result = (ru/n) x (CdCu) x 100 

fu = peak response from the Sampie solution 

fs -peak response from the Standard solution 

Cs - concentration of USP Mefloguine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

C u = nominał concentration of mefloguine 
hydrochloride in the Sampie solution 
(mg/mL) 
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Acceptance criteria: 90.0%-! 1 0.0% 

PERFORMANCE TESTS 
* Dissolution (711) 

Test 1 

Medium; OT N hydrochlonc add; 900 ml 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard stock solution: 0.2 mg/ml of USP Meflo- 
quine Hydrochloride RS tn Medium. A smali amount cf 
methanol, not exceeding 5% of the finał volume, ma/ 
be used to help solubilize mefioquine. 

Standard solution: 0.04 mg/mL of USP Mefioguine 
Hydrochloride RS m Medium from the Standard stock 
solution 

Sample solution: Dilute a portion of the solution 
under test with Medium (1:5), and pass a portion 
through a suitabfe filter of 0.8-pm porę size. 
Instrumental conditions 
(S e e Ultravto!et- VIs ible Sp ectroscopy (857).) 

Modę: UV 

Analytical wavefength; 285 nm 
Cel! length: 1 cm 
Blank: Medium 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of mefJoquine hydrochloride 
(CijHwFeNaO-HCI) dissolved: 

Result = (AułAs) x (Q/L) x D x V x 100 

Au = absorbance from the Sample solution 
As = absorbance from the Standard solution 
Cs = concentration of USP Mefloquine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

L = labef claim (mg/Tablet) 

D = dilution factor of the Sample solution 
V - volume of Medium, 900 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
mefioguine hydrochloride (Ci 7 Hi fi F 6 N 2 0 MCI) is 
dissolved. 

Test 2: If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 2 * 
Medium: 0.01 N hydrochlonc add; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: 0.278 mg/mL of USP Mefloquine 
Hydrochloride RS in Medium . A smali amount of meth¬ 
anol, not exceeding 2.5% of the finał volume, may be 
used to help solubilize mefloqume* 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. 
instrumental conditions 
(S ee UItra vhlet - Vis ible Spectroscopy {857)*) 

Modę: UV 

Analytical wavelength: 284 nm 
Celi length: 0.2 cm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of mefioguine hydrochloride 
(C 1 ? Hi 6 F^N 2 0 « HCI) dfS5olved: 

Resuit = (AJA s ) x (Cs/L) x Vx 100 

Au = absorbance from the Sample solution 
A* = absorbance from the Standard solution 
Cs - concentration of USP Mefloquine 

Hydrochloride RS in the Standard solution 
(mg/mL) 


i - label claim (mg/Tablet) 

V = volume of Medium , 900 mL 
Tolerances: NLT 75% (Q) of the labeled amount of 
mefloquine hydrochloride (C^H^FóNzO - HCJ) is 
dissolved. 

* Uniformity of Dosage Units (905): Meet the 

reguirements 

IMPURBTIES 

• ORGANIC IMPURITIE5 

Buffer, Dtluent, Mobile phase, Standard solution, Sen 
sitivlty solution, Sample stock solution, Sample solu¬ 
tion, Chromatographrc system, and System suitabib 
ity; Proceed as directed in the Assay. 

Analysis 

Samples; Standard solution and Sample solution 
Calculate the percentage of each impurity tn the por¬ 
tion of Tablets taken: 

Result - (lu/rT) x (G/C u) x 100 

tu = peak response of each impurity from the 
Sample solution 

r$ - peak response of mefloquine hydrochloride 
from the Standard solution 
G - concentration of USP Mefloquine 

Hydrochloride RS in the Standard solution 
(mg/ml) 

C u - nominał concentration of meffoauine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: See Table 7* 

[Ngte—D o not indude the threo Isomer, a process im- 
purity monitored in the drug substance, En the calcufa- 
tion of tofal impurities. Disregard any peak less than 
0.05%.] 


Table 1 


Name 

Retathre 

Retention 

Time 

Acceptance 
Criteria, 
NMT (°/o! 

5pecffied funrdentified) 

0*67 

0.1S 

Specified {unidentified) 

0.70 

0.15 

threo~ M ef J oq u i ne (Ol- threa-a-2 - pi per- 
i dyl -2, 8- bi s(trif luoram et hyl )-4- 
auinoli n e methanol) 

0.75 

— 

Soecified (unidenbfied) 

0.84 

0.25 

Mefloauine hydrochloride 

1*0 

— 

Any other unknown individual 

Impurity 

— 

0J5 

To tal impurities 

— 

0.50 


ADDBTIONAL REQUI REM ENTS 

® Packaging and Storage: Preserve in tight, lighbresistant 
containers. Storę at controlied room temperaturę* 

* Labeling: When morę than one Dissolution test is given, 
the labeling States the Dissolution test used only if Test 1 
is not used. 

■ USP Reference Standards (11) 

USP Mefioguine Hydrochloride RS 
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ck 3 


C 24 H 32 O 4 384,51 

f^qna-4,6-diene-3 # 2Q-dione, 1 7-(acetyloxy)-ó~methyl-; 

1 7-Hydroxy-ó-methylpregna-4,ó-drene-3,20-dione acetate 
[595-33-5], 

DEF1NITGON 

Megestrol Acetate contains NLT 97.0% and NMT 103.0% of 
megestrol acetate (C^H^Ch), calcufated on the anhydrous 
ba sis. 

IDENTIFICATION 

* A. Bnfrared Absorption (197K) 

ASSAY 

• Procedurę 

Mobile phase: Acetonitrile and water (55:45) 

Diluent: Acetonitrile and water (40:60) 

Internal standard solution: 0.8 mg/mL of propylpara- 
ben in acetonitrile 

Standard stock solution: 1 mg/mL of USP Megestrol 
Acetate RS in acetonitrile 

Standard solution: 80 jig/ml each of USP Megestrol 
Acetate RS and propylparaben in Diluent from the Stan¬ 
dard stock solution and Internai standard solution , 
respectively 

Sam ple stock solution: 1 mg/mL of Megestrol Acetate 
in acetonitrile 

Sample solution: SOpg/mL each of Megestrol Acetate 
and propylparaben in Diluent from the Sample stock so- 
lution and internal standard soiution f respectwely 
Chromatographic system 
(See Chromatography (621), System Suita bil i ty.) 

Modę: LC 

Detector: UV 280 nm 
Column: 3,9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 25 pL 
System suita brlity 
Sample: Standard solution 

[Notę—T he re!ative retention times for propylparaben 
and megestrol acetate are about 0,4 and 1,0, 
respectively.] 

Suitability reguirements 

Resolution: NLT 8.0 bet we en propylparaben and 
megestrol acetate 

Relative standard deviation; NIV1T 2,0% for the peak 
response ratEo of megestrof acetate to propylparaben 
Anaiysis 

Sam pies: Standard solution and Sample solution 
Calcufate the percentage of megestrol acetate 
(C 24 H320^) in the portion of Megestrol Acetate taken: 

Result = (Ru/Rs) x (Cs/Cy) x 100 

Ru = peak response ratio of megestrol acetate to 
propylparaben from the 5 ample solution 


fis - peak response ratio of megestrol acetate to 
propylparaben from the Standard solution 
Cs ~ concentration of USP Megestrol Acetate RS in 
the Standard solution (mg/mL) 

Cu = concentration of Megestrol Acetate In the 
Sample solution (mg/mL) 

Acceptance criteria; 97,0%-l 03,0% on the anhydrous 
basis 

IMPURITIE5 

& Residue oh Ignition (281): NMT 0,2%, with a platinum 
dish being used and ignition at 600 ±25° 

Deiete the foliowing: 

•* * Heaw Metals, Method U (231): NMT 20 ppm© {onmu 

J&F1-Z0ia> 

SPECIFfiC TiSTS 

O C OM FLET ENES5 OF SOLUTION (641) 

Sample: 500 mg in 10 mL of acetone 
Acceptance criteria: Meets the reguirements 

* Melung Rangę or Temperaturę (741); 213°-22G°, but 
the rangę between the begfnning and the end of mefting 
does not exceed 3°. 

* Optical Rotation, Speclfic Rotation (781S) 

Sampie solution: 20 mg/mL in chloroform 
Acceptance criteria: +8,8° to +12,0* (t = 20°) 
a Water Determination, Method I (921): NMT 0.5% 

ADDITIONAL REQU1REMENT5 

* Packaging and Storage: Preserve in well-closed contain- 
ers, protected from light 

fl USP Reference Standards (11) 

USP Megestrol Acetate R5 


Megestrol Acetate Orał Suspension 

DEFINITION 

Megestrol Acetate Orał Suspension contains NLT 90.0% and 
NMT 110.0% of the labeled amount of megestrol acetate 

(C24H3 2 0 4 ). 

IDENTIFICATION 

■ Thin-Layer Chromatographic Identification Test (201) 

Standard solution: 4.0 mg/mL of USP Megestrol Ace- 
tatę RS in chloroform 

Sample solution: Transfer Ora! Suspension, equivatent 
to 1 60 mg of megestrol acetate, to a separatory funnel, 
add 50 mL of water and 40 mL of chloroform, and 
shake. Allow the phases to separate, and discard the 
aqueous layer. 

Developinq solvent system: Chloroform and ethyl ace¬ 
tate (4:1) 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrile and water (11:9) 

Standard solution: 80 pg/mL of USP Megestrof Acetate 
RS in Mobile phase 

Sampie solution: A volume of Orał Suspension diluted 
with Mobile phase to obtain nominally 80 pg/mL of 
megestrol acetate 
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Chromatographic system 

(See Chromatography {62]) t System Suita bili ty.) 

Modę: IC 

Detector: UV 280 nm 
Column: 3 . 9 -mm x 30-cm; packing LI 
Flow ratę: 1.5 ml/min 
Injection stze: 25 pL 
System suitability 
Sample: Standard soluthn 
Suitability reguirements 
Column efficiency: NLT 2500 theoretical plates 
Tailing factor: NMT 1 A 
Relative standard deviation: NMT 2,0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of C 24 H 32 O 4 in the portion of 
Orał Suspension taken: 


Result - (ry/fs) x (Cs/Cu) x 100 

ru - peak response from the Sample solution 

r s = peak response from the Standard solution 

C s = concentration of USP Megestrol Aeetate RS in 
the Standard solution (ug/mL) 

Cy - nominał concentration of the Sample solution 
(ng/mL) 

Acceptance criterta: 90.0%-110.0% 



PERFORMANCE TESTS 


* DISSOLUTION (71 T) 

Test 1 

Medium: 0,5% sodium lauryl sulfate in water; 900 mL 
Apparatus 2: 25 rpm 
Time: 30 min 
Detector: UV 292 nm 

Standard solution: 45 mg of USP Megestrol Aeetate 
RS in a 250-mL volumetric fiask, Add 12 mL of metha- 
nol, and place the fiask in a warm water bath untii the 
solid is dissoNed, Di lute with Medium to volume. The 
finał concentration is ]80pg/mL of megestrol aeetate. 
Diiute willi Medium, if necessary, 

Sample solution: Transfer to the surface of the Me¬ 
dium in the dissolution vessel an accurately measured 
vofume of Orał Suspension, freshly mixed and free 
from air bubbles, equivalent to 160 mg of megestrol 
acetale. AL the sampling time, withdraw a vo!ume of 
the solution under test and pass through a suitabJe 
filter with 0.45-pm porę s he. Difute with Medium, if 
necessary. 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of C^H^Ch released: 


Result - (Ay/As) x (Cs/V) xV 0 x (100/L) 

Au = absorbance of the Sample solution 
As = absorbance of the Standard solution 
C s = concentration of the Standard soluthn 
(mg/ml) 

V = vo!ume of Orał Suspension taken 
Vd = volume of Medium, 900 ml 
L = label da im (mg/ml) 

Toleranees: NLT 80% (Q) of the labeled amount of 
C 24 H 12 O 4 is dissoNed, 

Test 2: If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 2, 
Medium: 0.5% sodium lauryl sulfate in water; 900 mL 
Apparatus 2: 25 rpm 
Time: 30 min 

Detector: UV 292 nm, using 0.5-cm pathlength 
cuvettes 

Standard solution: 45 mg of USP Megestrol Aeetate 
RS in a 250-mL volumetric fiask. Add 5 mL of metha- 
nol. Dilute with Medium to volume. Transfer TO mL of 
this solution to a 100-mL volumetric fiask, and dilute 


with Medium to volume, The finał concentration h 
18 pg/mL, 

Sample solution: [Notę —Use a sępa ratę syringe for 
eacn vessel.] Withdraw morę than 10 ml of the Orał 
Suspension, using a 10-mL syringe with a long can- 
nula. Remove air bubbles from the syringe. Adjust the 
volume to the 10-mL mark on the syringe, and re- 
move the needle, Wipe the tip of the syringe, and 
weigh (gross weight). Operate the apparatus, and rap- 
idly dispense the Orał Suspension to the side of the 
vesse! at about halfway from the bottom, Similariy dis¬ 
pense the Orał Suspension into other vessels. Weigh 
each syringe after dispensing the sample (tarę weight). 
Recoref sample weights. After completion of the disso^ 
lution, pass an aliquot through a suitabfe nylon filter 
with 0.45-pm porę size, and dilute 2,0 mL of the fil- 
trate with Medium to 50.0 mL to obtain a solution hav- 
ing a theoretical concentration of about 18 pg/mL. 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of C 24 H 32 O 4 released: 

Result = (Au/As) x (Q/W) x V D x d x (100/L) 

Ay =s absorbance of the Sample solution 
A s = absorbance of the Standard solution 
C s = concentration of the Standard solution 
(mq/mL} 

W - weignt of the Orał Suspension taken (mg) 

Vo - volume of the Medium in the dissolution 
vessel, 900 ml 

d = density of the Ora! Suspension (mg/mL), 
obtamed by dńriding the weight of Orał 
Suspension taken by 10 mL 
L s tabel claim (mg/mL) 

Toierances: NLT 80% (Q) of the labeled amount of 
C 24 H 12 O 4 is dissolved. 

Test 3: If the product complies with this test, the label- 
ing indicates Ihat it meets USP Dissolution Test 3. 
Medium: 0.5% sodium lauryl sulfate in degassed 
water; 900 mL. [NOTĘ—Use ultrapure sodium lauryl sul¬ 
fate with an Assay content of NLT 99.0%.] 

Apparatus 2: 50 rpm 
Time: 30 min 

Determine the amount of C^H^O* dissoNed by using 
the following method. 

Mobile pbaser Proceed as directed in the Assay. 
Standard solution: 0.46 mg/mL of USP Megestrol 
Aeetate RS in Mobile phase 

Sample solution: Proceed as directed for Test 2, intro- 
dudng the sample into the vessel over a 10 - to 15-s 
period (about 1 mL/s). 

Chromatographic system: Proceed as directed in the 
Assay. 

Injection size: lOpL 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of C 2 - 1 H 32 O 4 released: 

Result = (ni/rs) x (Cs/W) x V 0 x d x (100/L) 

ty = peak response from the Sample solution 

rs = peak response from the Standard solution 

Cs “ concentration of the Standard solution 
(mg/mL) 

W = weigrit of the OraJ Suspension taken (mg) 

Vp = volume of the Medium in the dissolution 
vessel, 900 mL 

d = density of the Orał Suspension (mg/mL), 
obtafned by dividing the weight of Orał 
Suspension taken by 10 mL 
L = label claim (mg/mL) 

Toierances: NLT 80% (Q) of the labeled amount of 
C 24 H 32 O 4 is dissoNed, 
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e D£Liverabu VOLUME (698); Meets the requErements 

SPECIFIC TESTS 

* PU ( 791 ): 3 , 0—47 

ADEDiTIONAL REQUIREMENT5 

* Packageng and Storach: Preserve in welkdosed, light- 

reslstant containers, 

* Labeling; When morę than one test for Dissoiution is 

given, the labeiing States the test used only if Test 1 Is 
not used. 

° USP Reference Standard* (11) 

USP Megestrol Acetale RS 


MegestroS Acetale TaibSets 

DEF1NITION 

Megestrol Acetate Tablets contain NLT 93.0% and NMT 
107.0% of the labeled amount of megestrol acetate 
(CwHjiOO. 

[NoTE—MegestroJ Acetate Tablets labeled solely for veterl- 
nary use are exempt from the reguiremenfs of the Dissolu- 
thn test.] 

IDENTIFICATION 

o A. 

Sample solution: Grind a sultable number of Tablet* in 
a known volume of chloroform, NLT 10 rr»L, to obtain a 
solution containlng 4 mg/mL of megestrol acetate. 

Analysis: Filier the Sample solution into a beaker. Pipet 
0,6 mL of the filtrate into a stainless steel grinding viaf 
containing 500 mg of potassium bromide, dry with a 
current of air, grind, pellet, and record the IR spectrum. 

Acceptance criteria: The IR absorption spectrum of the 
potassium bromide dispersion so obtained exhibits 
maxima only at the same wavelengths as that of a simh 
lar preparation of USP Megestrol Acetate RS. 

A5SAY 
* Procedurę 

Mobile phase: Acetonitrile and water (55:45) 

Diluent; Acetonitrile and water (40:60) 

Enternal standard solution: 0.8 mg/mL of propylpara- 
ben In acetonitrile 

Standard stock solution: 1 mg/mL of USP Megestrol 
Acetate RS in acetonitrile 

Standard solution: 80 pg/mL each of USP Megestro 
Acetate RS and propylparaben in Diluent from the Stan¬ 
dard stock solution ano Interna! standard solution , 
respectively 

Sample solution: Nominafly 80 pg/mL of megestrol 
acetate prepared as follows. Transfer the equivalent of 
80 mg of megestrol acetate from powdered Tablets 
(NLT 20 Tablets) to a 1 00-mL yolumetric fiask. Add 
10 mL of water, and shalce for 10 min. Add 75 mL of 
acetonitrile, shake for 30 min, then dilute with acetoni¬ 
trile to volume. Place a 25~mL al!quot in a glass-stop- 
pered 35-ml centrifuge tubę, insert the stopper, and 
centrifuge for 10 min. Transfer 5.0 mL of the superna- 
tant and 5.0 ml of InternaI standard solution to a 50-mL 
yolumetric fiask, and dilute with Diluent to yolume. 


Chromatographic system 

(5ee Chroma tog ropny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/mln 
Injection vofume; 25 pL 
System suitability 
Sample: Standard solution 

[NOTĘ—The relative retentlon times for propylparaben 
and megestrol acetate are about 0.4 and 1.0, 
respectively.] 

Suitability requirements 

Resolution: NLT 8.0 between propylparaben and 
megestrol acetate 

Relative standard deviation: NMT 2.0% for the peak 
response ratio of megestrol acetate to propylparaoen 
Analysis 

Sam pies: Standard solution and Sample solution 
Calcufate the percentage of the labeled amount of 
megestrol acetate (C 24 H 32 O 4 ) in the portion of Tablets 
taken: 

Result = (Ru/Rs) x (O/G) x 1 00 

Ru - peak response ratio of megestroi acetate to 
propylparaben from the Sample solution 
Rs - peak response ratio of megestrol acetate to 
propylparaben from the Standard solution 
C 5 = concentration of USP Megestrol Acetate RS in 
the Standard solution (mg/mL) 

Cu - nominał concentration of megestrol acetate in 
the Sample solution (mg/mL) 

Acceptance criteria: 93.0%-1 07.0% 

PERFORMANCE TESTS 
« Disintegration (701) 

Sample: Tablets labeled solely for yeterinary use; pro- 
ceed as directed for plain-coated Tablets, but use film- 
coated Tablets instead. 

Time: 30 min 

Acceptance criteria: Meet the regulrements 

» DlSSOLUTflON (711) 

Medium: 1% sodium Eauryl sulfate; 900 mL 
Apparatus 2: 75 rpm 
Time: 60 min 

Standard solution: USP Megestrol Acetate RS In 
Medium 

Sample solution: A filtered portion of the solution 
under test, suitably diluted with Medium, if neoessary, 
to a concentration that is stmilar to that of the Standard 
solution , 

instrumental conditions 
Analytkal waveleng£h: UV 292 nm 
Analysis 

Sam pies: Standard solution and Sample solution 
Determine the amount of megestrol acetate (Q. t H 32 O 4 ) 
dissolved, 

Tolerances: NLT 75% (Q) of the labeled amount of 
megestrol acetate (C 24 H 32 O 4 ) is dissoh/ed. 

* Uneformett of Dosage Units (905) 

Procedurę for content uniformity 
Standard solution: 10 jig/mL of USP Megestroi Ace¬ 
tate RS in methanol 

Sample solution: Nominally 10 pg/mL of megestroi 
acetate prepared as foliows. Place 1 Tablet in a yofu- 
metric fiask of suitabfe stze so that the finał expected 
solution concentration is between 0.2 and 1.0 mg of 
megestrol acetate per mL. Add 1 mL of water, and 
qent!y shake unii! the Tablet has disintegrated. Fili the 
fiask to three-quarters of its nominał capacity with 
methanol, and shake by mechanical means for 20 min. 
Dilute with methanol to volume, mix, and filter, dis- 
carding the first 15 ml of the filtrate. Dilute 5,0 mL of 
the subseguent filtrate with methanol. 
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instrumental conditions 
Modę: UV-Vis 

Wave(ength rangę: 260-350 nm 
Analytkal wavelength: Absorption maximum at 
about 288 nm 
Celf: 1 cm 
Blank: Methanol 
Analysis 

Samples: Standard solution, Sample solutfon, and 
Blank 

Record the absorbances of the Standard solution and 
the Sample solution against the Blank t scanning from 
260 to 350 nm. 

Cakufate the percentage of megestrol acetate 
(C24H320-0 in the Tablet taken: 

Resuit = (Au/Ad * (Cs/Cu) x 100 

Au - absorbance of the Sample solution 
As = absorbance of the Standard solution 
Q - concentratfon of USP Megestrol Acetate RS in 
fhe Standard solution ({.ig/ml} 

Cu - nominał concentration of megestrol acetate in 
the Sample solution (pg/mL) 

Acceptance criteria: Meet the reąuirements 

ADPITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-closed 
containers* 

* Labeling: Tablets intended solely for veterinary use are so 
labeled* 

« USP Reference Standard* (11) 

USP Megestrol Acetate RS 



Meglumine 



OHuNOs 195.21 

D-Gucitol, 1 ~deoxy-l -(methylamino)-; 

1 -Deoxy-1 -{methylamino)-D-<jludtol [6284-40-8]* 

DEFINITION 

Meglumine contains NLT 99.0% and NMT 100.5% of 
meglumine (C 7 H 17 NO 5 ), calculated on the dried basis. 


TS. Utratę with TUranL Each mL of Titrant r$ equivalent 
to 19,52 mg of meglumine (CjHuNOs). 

Acceptance criteria: 99.0%-l 00,5% on the dried basis 

IMPURITIES 


Delete the foliowing: 

•• Heavy Metals (231) 

Test preparation: Dissolve 1 g in 20 ml of water, add 
phenolphthafern TS, neutralize with 3 N hydrochforic 
add, and dilute with water to 25 mL. 

Acceptance criteria: NMT 20 pg/g* 1 -&vzom 

* Residue on Ignition (281): NMT 0*1% 

SPECIFIC TESTS 

* ABSENCE OF REDUONG SUBSTANCES 

Sample solution: 50 mg/ml 

Analysis: To 5 mL of Sample solution add 5 mL of alka- 
line cuprit tartrate TS, and heat to bofling* 

Acceptance criteria: The color of the solution does not 
change, 

* COMPLETENESS AND COLOR OF SOLUTION 

Sample solution: 200 mg/ml 
Instrumentai conditions 

(See Ultravioiet-Visihle Spectroscopy (857).) 

Modę: Vis 

Analyticai wavelength: 420 nm 
Celi: 1 cm 
Blank: Water 
Analysis 

Sample: Sample solution 

Acceptance criteria: Adsorbance is NMT 0.030* 

* LOSS ON DRYING (731) 

Sample: 1 g 

Analysis: Dry the Sample at 105° to constant weight, 
Acceptance criteria: NMT 1.0% 

* Melteng Rangę or Temperaturę (741): 128°-132° 

- Optical Rotation, Speoific Rotation (781S) 

Sample solution: 100 mg/mL, undned, in water 
Acceptance criteria: -1 5.7° to -17.3° 

ADDETIONAL requirements 

* Packaging and Storage: Presen/e in weilclosed 
containers. 


Melengestrol Acetate 


IDENTIFICATION 

* A. 

Sample solution: Transfer 250 mg to a dry, 50-mL cen- 
trifuge tubę, add 500 mg of sodium metaperiodate, 
then add 5 mL of water rapidiy In one portion. Al Iow to 
stand undisturbed* 

Analysis: The solution instantly turns yeilow, and heat s 
produeed. The color then changes from deep yeilow to 
orange-brown (rust), and afLer 20 min, the rust-colored 
solution is doudy. Then add 2 ml of 2.5 N sodium 
hydroxide. 

Acceptance criteria: The mixture turns bright yeilow 
and becomes elear. 

AS5AY 

• Procedurę 

Sample: 500 mg 

Titrimetric system 
Modę: Direct titration 
Titrant: 0*1 N hydrochloric acid 
Endpoint detection: Visual 

Analysis: Transfer the Sample into a conical fiask, dis- 
solve in 40 mL of water, and add 2 drops of methyl red 



CisHmO* 396.52 

Preqna-4,ó-drene-3,20-dione, 17-(acetyloxy)-6-methyL 
1 6-methylene-. 

17- Hyd roxy-ć- m et hy f-16-methylenepregna-4,ó-diene-3,20- 
dione acetate [2919-66-6]. 


» Melengestrol Acetate contains not less than 
97*0 percent and not morę than 103*0 percent of 
C25H32O4, calculated on the dried basis* 


Packaging and storage—Preserve in tight, light-resistant 
containers, and storę at controlled room temperaturę. 
Labeling—Label it to indkate that it is for veterinary use 

only. 
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USP Reference standard* (11) — 

USP Melengestrol Acetate RS 
USP Melengestrol Acetate Related Compound A RS 
1 6-Methylene-l 7ct-hydrGxy-4-pregnene-3,2G-dione 
17-acetate. 

USP Melengestrol Acetate Related Compound B RS 

1 7a-Hydroxy-ó,l 6-dimethy!eneprogna-4~ene-3,20-dione 
1 7-acetate, 
identif kation— 

A: Infrared Ahsorption (1 97K). 

B: Uitraviolet Ahsorption (197U)— 

Soi u don: 10 pg per mL 

Medium: alcohoL 

C: The retention time of the melengestrol acetate peak in 
the chro mat ogram of the Assov p repa radon corresponds to 
that in the chromatogram of the Standard preparation, as 
obtained in the Assay. 

Rfilelting temperaturę (741); between 219° and 226T 
Sperifk rotation (781S): between -1B2.0 0 and “122.0°, 
at 20°. 

Test solution: 1 0.0 mg per mL, in chloroform. 

Loss on drySng (731)—Dry it at 105° for 3 hours: it loses 
not morę than 0.5% of its weight. 

Delete the fottowłng: 

®Heavy metals, Method II (231): not morę than 0.001%. 

• (OFficial 1-jan-2018) 

Related comreponrods—• 

Mobile phase —Prepare a mixture of aceton Etnie and water 
(50:50). 

Standard solution —Dlsso]ve an accurately weighed guan- 
tity of USP Melengestrol Acetate RS, USP Melengestrol Ace¬ 
tate Related Compound A RS, and USP Melengestrol Acetate 
Related Compound B RS In methanol to obtam a solution 
havinq known concentrations of about 0.005 mq of each 
per mL 

Test solution —Use the Assay preparation. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eguipped with a multtwavelength 
detector set at 240 and 262 nm and a 4.6-mm x 25-cm 
column that contains 5-pm packing L7. The flow ratę is 
about 1.0 ml per minutę, chromatograph the Standard so- 
lution , and record the peak responses as directed for Proce¬ 
dura [notę —Melengestrol acetate and melengestrol related 
compound B will generale larger peak areas at 262 nm than 
at 240 nm; melengestrol acetate related compound A will 
generale a larger peak area at 240 nm than at 262 nm]: the 
re!ative retention tirnes are about 0.78, 1.0, and 1.05 for 
melengestrol acetate related compound A, melengestrol 
acetate, and melengestrol acetate related compound B, re- 
spectively; the resoiutlon, R , between melengestrol acetate 
related compound A and melengestrol acetate related com¬ 
pound B is not less than 5.0; the column efficiency for the 
melengestrol acetate related compound A peak is greater 
than 1500 theoretical plates; the tailing factor is less than 
2*0; and the relative standard deviation for replicate rnjec- 
tions is not morę than 5.0%. 

Procedura —Separatefy inject egual volumes (about 20 ^iL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, identify the peaks, 
and determine which detector wavelength generates the 
targer peak area for each impunty. Using the larger peak 
area, calcu la te the percentage of each impurity in the por- 
tion of Melengestrol Acetate taken by the formula: 

100 (G/G)(o/rO 

in which Q is the concentration, En mg per mL, of either 
melengestrol related compound A or melengestrol refatec 


compound B in the Standard solution [notę —If using the 
impurity peak area generated at 240 nm, C is the concen¬ 
tration of melengestrol related compound A; if using the 
impurity peak area generated at 262 nm, Cs is the concen¬ 
tration of melengestrol related compound B]; Cu is the con¬ 
centration, In mg per ml, of melengestrol acetate in the 
Test solution; rns the peak area of each impunty obtained 
from the Test solution; and r$ is the peak area of either 
melengestrol related compound A or melengestrol related 
compound B obtained from the Standard solution [NOTĘ—If 
using the impurity peak area generated at 240 nm, is the 
peak area of mefengestroi related compound A; if using the 
impurity peak area generated at 262 nm, Cs is the peak area 
of melengestrol related compound Bj: not morę than 0.5% 
of any Edentified impurity is found; not morę than 0.2% of 
any unidentified Impurity is found; and not morę than 1.0% 
of total impunties is found. 

Assay— 

Mobile phase —Prepare a mixture of acetonitrile and water 
(50:50). 

Standard preparation— Dissolve an accurately weighed 
guantity of USP Melengestrol Acetate RS in methanol to ob- 
ta In a solution having a known concentration of about 
0.5 mg per mL. 

Assay preparation— Transfer about 50 mg of Melengestrol 
Acetate, accurately weighed, to a 100-mL volumetric fiask, 
and dissolve in and dilute with methanol to volume. 

Chromatographic system (see Chrom a tography (621))—The 
liguid chromatograph is eguipped with a 287-nm detector 
and a 4.6-mm x 25-cm column that contains 5-pm packing 
L7. The flow ratę is about 1.0 mL per minutę. Chromato¬ 
graph the Standard preparation as directed for Procedurę: the 
column efficiency is not less than 1500 theoretical plates; 
the tailing factor is not morę than 2; and the relative stan¬ 
dard deviatlon for replicate injections ts not morę than 
2 . 0 %. 

Procedurę —Separatefy inject egual volumes (about 20 pi) 
of the Standard preparation and the Assaj/ preparation in du- 
plicate into the chromatograph, record the chromatograms, 
and measure the areas for the major peaks. Calculate the 
guantity, in mg, of in the portion of Melengestrol 

Acetate taken by the formula: 

2 CW(ro/r$ 

in which C is the concentration, in mg per mL, of the Stan¬ 
dard preparation; W is the weight, in mg, of Melengestrol 
Acetate used to prepare the Assoy preparation; fu is the aver~ 
age peak area of the melengestrol acetate peak obtained 
from the Assay preparation; and rj is the average peak area 
of the mefengestroi acetate peak obtained from tne 5fan- 
dard preparation . 


MeBoaScam 

V 

OH O 

CHj 

& 4 H 13 N 3 O 4 S 2 351.40 

4- hi y d roxy- 2-me thy \-N -(5 -methy L 2 -1 h laz o ly I)- 2 H- 1,2- 
benzothiazine-3-carboxamEde 1,1-dioxide [71125-38-7]. 

DEFINITION 

Meloxicam contains NLT 98.0% and NMT 1 02.0% of 
meloxicam (CkHtsN^O^S^), calculated on the dried basis. 
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IDENTIHCATiON 

• A. Infrared Absorption (197K) 

• B. The retention time of the meloxicam peak of the Sam- 
ple solution corresponds to that of the Standard solution, 
as obtained Sn the Assay. 

ASSAY 

• Procedurę 

Solution A: Mixture of a 0.1 % (w/v) solution of ammo- 
nium acetate adjusted with 10% ammonia solution to a 
pH of 9.1 

Mobile phase: Methanol and Solution A (21 ;29) 

Diluent; Methanol and 1 N sodium hydroxide (250:1) 
System suitability solution: 0.08 mg/mL each of USP 
Meloxicam RS and USP Meloxicam ReEated Compound 
A RS prepared as follows. Dissolve USP Meloxicam RS 
and USP Meloxicam Reiated Compound A RS in 50% of 
the fiask volume of Diluent t and dilute with water to 
volume. 

Standard solution: 0.2 mg/mL of USP MeJoxjcam RS 
prepared as follows. Dissolve USP JVIeloxicam RS in 50% 
of the fiask volume of Diluent, and difute with water to 
volume. 

Sample solution: 0.2 mg/mL of Meloxleam prepared as 
follows, Dissolve Meloxicam In 50% of the fiask volume 
of Diluent , and dilute with water to voiume, 
Chromatographic system 
(See Chromatography (621}, System Suitability.) 

Modę: LC 

Detector: UV 360 nrn 

Column: 4*6-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 45° 

Flow ratę: 1 mL/min 
Injection volume: 10 pL 
System suitability 

S a m p I e s: Sys tern s uitability solu tion and Standard 
solution 

[NOTĘ—The relative retention times for me!oxicam re- 
Eated compound A and mefoxicam are 0.7 and 1.0, 
respectively.] 

Suitability requirements 

Resolution; NLT 3.0 between meloxtcam reiated 
compound A and me!oxicam, System suitability 
solution 

Talling factor: NMT 2.0 for the meloxkam peak, Sys¬ 
tem suitability solution 

Relative standard deviatlon: NMT 0.73%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of me!oxicam (CuHibNjO.^) 
in the portion of Meloxlcam taken: 

Result - (ru/n) x (Cs/Cu) x 100 

Fu = peak response of meloxicam from the Sample 
solution 

r$ = peak response of meioxkam from the 
Standard solution 

Ci = concentration of USP Meloxicam RS in the 
Standard solution (mg/mL) 

Cu - concentration of the Sample solution (mg/mL) 
Acceptance criteria: 98.0%-102.0% on the dhed basis 

IMPURSTIES 

* Residue on BGNITION (281): NMT 0.1% 

Delete the fotfowing : 

** Heaw Metals, l\4ethod II (231): NMT 10 ppm© (offFcian- 

Jsn-aoiB) 

* Organic Iwipurities, Procedurę i 

Perform either Procedurę I or Procedurę 2, depending on 
the manufacturing process used. 


Solution A: 0.1% (w/v) solution of monobasic potas- 
slum phosphate adjusted with 1 N sodium hydroxide to 
a pH of 6.0 

Solution B: Methanol 

Diluent: Methanol and 1 N sodium hydroxide (50:3) 
Mobile phase: See Table h 


Table 1 


Time 

(min) 

Solution A 

(%) 

Solution 8 

(%> 

0 

60 

40 

2 

60 

40 

10 

30 

70 

15 

30 

70 

15.1 

60 

40 

18 

60 

40 


System suitability solution: 0.08 mg/mL each of USP 
Meloxicam RS, USP Meloxicam Reiated Compound A 
RS, and USP Meloxkam Reiated Compound B RS pre¬ 
pared as follows. Dissolve USP Meloxkam RS, USP 
Me3oxicam Reiated Compound A RS, and USP Meloxi- 
cam Reiated Compound B RS in 10% of the fiask voh 
u me of Diluent, and dilute with water to volume. 
Standard stock solution: 0.6 mg/mL of USP Meloxicam 
RS prepared as follows, Disso!ve USP Meloxicam RS in 
25% of the fiask volume of Diluent , and dilute with 
methanol to vo!ume. 

Standard solution: 0.012 mg/mL of USP Meloxicam RS 
in methanol from the Standard stock solution 
Sample solution: 4 mg/mL of Meloxicam prepared as 
follows. Dissolve Meloxicam in 25% of the fiask volume 
of Diluent, and dilute with methanol to voiume. 
Chromatographic system 
(See Chromatograpny (621), System Suitability ♦) 

Modę: LC 

Detector: UV 260 and 350 nm (varlabie wavelength 
or mulfci-wavelength detector) 

Column: 4.6-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 45° 

Flow ratę: 1 mL/min 
Injection volume: 5 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—The relative retention times are listed In Table 

2 ] 

Suitability requrrements 
Resolution: NLT 3.0 between meloxicam reiated 
compound A and meloxicam at 350 nm; NLT 3.0 
between meloxicam reiated compound B and meloxi- 
cam at 260 nm. System suitability solution 
Relative standard deviatlon: NMT 10%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurlty in the por¬ 
tion of Me.loxicam taken: 

Result = (r u fr$) x (Cs/Cu) x (1/f) x 100 

tu ~ peak response of each impurlty from the 
Sample solution 

r s = peak response of meloxicam at 350 nm from 
the Standard solution 

Ci - concentration of USP Meloxicam RS in the 
Standard solution (mg/mL) 

Cu - concentration of the Sample solution (mg/mL) 

f = relative response factor (see Table 2) 
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Tabie 2 


Name 

Reiative 

Retention 

Time 

Wavelengtfi 

Relfltive 

Response 

Factor 

Acceptance 

Criteria, 

NMT (%) 

Meloxicam related compound B* 

0.4 

. 

260 

TO 

0,1 

Meloxicam 

1.0 

_ „ 


__ 

Meloxfcam related compound A b 

1.4 

350 

0,5 

0.1 

Me th vl -m e io x ica m c 

1.7 

350 

1.0 

0,05 

Ethyi-meioxicam d 

* t.9 

350 

TO 

0.05 

lndividual unknown impurlty 

_ 

260/350 

1.0 

0.1 

Total impurities 

— 

_ 

_ 

0.3 


J 5-Methy!thiazol-2-amine. 

b EthyE 4-hydroxy-2-methyk2H-l,2-benzothia2ine’3-carbox,ylate Tl-dfodde. 

* W‘[3,S-Dimethy!thiaacj3'2(3>/l-ylidene)-4-hydroxy-2^methyU2^'b€nzo[e][l,2]thiazine-3-carboxamide 1 H 1 -dioxide, 
d /V-[3-Ethy 1-5-meLhyIthiazoI-2(3H)-ylidene]-4-hydro>ty-2-methy 1-2 H-benzo[e][l,2]thi3Zme’3-carboxamide 1,1 -dioxide. 


[Notę—F or the speclfied impurities, calculate the per¬ 
ce ntage content of each Impurity, using the peak re¬ 
sponses from the Sample sofution recorded af the ce- 
tection wave!ength qiven in Tobie 2. For an unknown 
impurity, calculate tne percentage content, using peak 
responses recorded at the wavelength Lhat gives tre 
greater response.] 

Acceptance cnteria: See 7b£?/e 2, 
o organic Impurities, Procedurę 2 

W an article tomplies with thls test, the labeling indieates 
that it meets the requirements under Organie Impurities, 
Procedurę 2 . 

Soiution A and Soiution B: Proceed as directed in Pro¬ 
cedurę 1. 

Mobile phase: See Table 3. 


Table 3 


Time 

(min) 

5oiution A 
(%) 

Soiution B 
(%> 

0 

45 

55 

25 

45 

55 

30 

30 

70 

40 

30 

70 

45 

45 

55 

50 

45 

55 


Diluent A: Diluent B and 0,4 N sodium hydroxide 
(50:3) 

Diluent B: Methanol and water (2:3) 

Standard stock soiution A: 0,01 mg/mL of USP Melox- 
icam RS prepared as follows. Dilute a soiution of 
0.05 mg/mL of USP Meloxlcam RS in Diluent A with Dil¬ 
uent B . 

Standard stock soiution B: 0,05 mg/mL each of USP 
Meloxicam ReJated Compound B RS and USP MeJox- 
cam Related Compound C RS prepared a$ follows. 
Transfer suitable amounts of USP Meloxicam Related 
Compound B RS and USP Meloxicam Related Com¬ 
pound C RS to an adequate vo!umetric fiask. Add 0.4 N 
sodium hydroxide to 6% of the fiask volume, and soni- 
cate for 2 min. Add an additional 40% of the fiask vol- 
ume of methanol, sonicate for 2 min, and dilute with 
water to volume. 

Standard soiution: 0.001 mg/mL of USP Meloxlcam RS 
and 0.0015 mg/mL each of USP Meioxicam Related 
Compound B RS and USP Meloxicam Related Com¬ 
pound C RS prepared as follows. Transfer suitable 
volumes of Standard stock soiution A and Standard stock 
sofution B to an adeguate voiumetric fiask, and dilute 
with Diluent B to volume. 

Sample soiution: 1 mg/mL of Meloxlcam prepared as 
follows, Dissolve a suitable amount of Meloxlcam with 
50% of the fiask volume of Diluent A, and dilute with 
Diluent B to vo3ume. 


Chromatographic system 

(See Chromatograpny (621), System Su i ta bii i ty.) 

Modę: LC 

Detector: UV variabfe wavelengfh or multl-waveiength 
detector at 260 and 350 nm 
Column: 4.6-mm x 25-cm; 5-prn packing LI 
Column temperaturo: 45° 

Flow ratę: 1 mL/mrn 
Injection volume: 20 pL 
System suitability 
S a m p i e: 5 tandard solu t/on 

[Notę—T he relative retention times are listed in Table 

4.] 

Suitability requirements 

Relative standard deviation: NMT 5,0% for meloxi- 
cam, meioxkam related compound B, and rneloxl- 
tam related compound C 
Analysis 

Sampies: Standard soiution and Sample soiution 
Calculate the percentage of each impurlty In the por- 
tion of Meloxicam taken: 

Result = (rufrs) x (Cs/Cu) x 1 00 

ru - peak response of each Impurlty from the 
Sample soiution 

rs = peak response of the corresponding related 
compound from the Standard soiution 
Cs = concentration of the corresponding USP 
Related Compound RS in the Standard 
soiution (mg/mL), [Notę—U se the concentra¬ 
tion of USP Meloxicam RS for unknown im¬ 
purities.] 

Cu = concentration of the Sample soiution (mg/mL) 
[Notę—U se the peak response and concentration of 
USP Meloxicam RS for unknown impurities; for the 
spedfied Impurities, calculate the percentage content 
of each impurlty using the Sample soiution peak re¬ 
sponses recorded at tne detection waveiength given in 
fobie 4. For an unknown impurity, calculate the per¬ 
centage content using peak responses recorded at the 
wavefength that gives the greater response.] 
Acceptance criteria: See Table 4. 


Table 4 


Name 

Relative 

Retention 

Time 

Wave- 

length 

(nm) 

Acceptance 
Criteria, 
NMT f%) 

Meloxicam 

1.0 

350 


Meloxicam related 
compound S 1 

0.8 

260 

0.1 


a 5-MethylthiazoL2-amine. 

b fsopropyl-4-hydroxy-2-methyl-2H-1,2~benzothiazine-3-carboxylate4 ,1 -di- 
oxide. 
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Table 4 (Continued) 


Name 

RelatWe 

Retention 

Time 

Wave 

iength 

(nml 

Acceptance 

Criteria, 

NMT 

Meloxicam felated 
comi>ound 

3.2 

350 

0.1 

lndividual unknown 
imourity 

— 

260/350 

0.1 

Total imourities 

__ 


0,3 


9 5-MethyUhfazol-2-amlne. 

* fsopropyM-hydroxy-2-methyU2 W-t ,2-benzothiazirie-3-carboxylaten, I 
oxide. 


5PECIFJC TE5T5 

* Loss ON DRYING (731) 

Anatysrs: Dry at 105° for 4 h. 

Acceptance criteria: NMT 0.5% 

ADD1TIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-closed contain- 
ers. Storę al room temperatura 

* Labeling: The iabeling States with which Procedurę under 

Organie Impurities the artide complies if a test other than 
Procedurę i is used. 

* USP Reference Standards (11) 

USP Meloxicam RS 

USP Meloxicam Related Compound A RS 
Ethyl 4-hydroxy-2-methyl-2H-1 ,2-benzothiazine3-tar- 
boxylate 1,T-dJ0xide. 

C 12 H 11 NO 5 S 28330 
USP Meloxicam Related Compound B RS 
5-Methylthiazol-2-amine. 

C*H*N 2 5 114.175 

USP Meloxicam Related Compound C RS 
lsopropyL4-hydroxy-2-methyl-2H-l,2-benzothiaz]ne- 
3-carboxylate-1,1 -dioxide. 

CtiHisNO^S 29733 


Meloxicam Orał Suspension 

» Meloxicam Orał Suspension contains not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of meloxicam 
(O 4H13 N3O4S2). 

Packaging and storage —Preserve rn well-closed contain- 
ers. Storę at 25°, excursion$ permitted between 15° and 
30°. 

USP Reference standards (11 }— 

USP Mełoxitam RS 

USP MeloxŚcam Related Compound B RS 
2-Amino3«meLhyl-thiazole. 

I de nt if i ca t lo n— 

A; Thin-Layer Chromotogrophic Identification Test <201)— 
Test solution— Transfer a volume of Orał Suspension, 
equivalent to about 2.5 mg of meloxicam, to a 10-mL volu- 
metric fiask. Dilute with acetone to volume, and mix for 
lOminutes. If necessary, pass through fluted fifter paper 
Standard solution: 0.25 mg per mL, p repa red by dis- 
solving USP Meloxicam RS rn 1 mL of water and diluting 
with aeetone to yolume. 

Deveioptng solvent solution: a mixture of chloroform, 
methanof, and ammonium hydroxide (80:20:1) 

Procedurę—Pr oceed as directed in the chapter. After re- 
moving the piąte from the chamber and drying, examine 
the chromatograms under UV light at 254-nm: the value 
(approximately 035) of the principal dark spot obtained 


from the Test solution corresponds to that obtained from the 
Standard solution. 

B: The retention time of the major peak in the chroma to- 
gram of the Assoy preporation corresponds to that in the 
chromatogram of the Standard preporation, as obtained in 
the Assay. 

pH (791): between 3.5 and 4.5. 

Viscosity — Rotational Methods (912)—Determine using 
a shear ratę programmable rotational vrscometer; between 
40 and 100 eentrpoises, determined at 20°. 

Dissolution (711 >— 

Medium: pH 7.5 phosphate buffer; 900 mL. 

Apparatus 2: 25 rpm. 

Time: 15 minutes. 

Determine the amount of Cf 4 HuNjO,i52 dissolved by ern- 
ploying the following method. 

Standard solution—: Transfer about 20,83 mg of USP 
Meloxicam RS, accurately weighed, into a 100-mL volumet- 
ric fiask. Dissotve in 5 mL of methanol and 1 mL of 0.1 M 
sodium hydroxide, and dilute with Medium to volume. Di- 
lute with Medium to a finał concentration of about 83 jag 
per mL of meloxicam, 

Test solutionShake each sample for 15 minutes, Weigh 
six portions, equivalent to 7.5 mg of the Orał Suspension, 
into separate tared 10-mL beakers, and record each weight. 
Introduce each of the samples to the middle of the dissolu- 
tion vessels, and rinse each beaker with about 20 mL of the 
Medium withdrawn from the vessel. Carefully lower the pad- 
die to the appropriate height and start the rotation. After 
completion of the dissolution, pass a 20-mL aliguot through 
a nylon fil ter having a 0.45-pm porosity, discarding the first 
3 mL of the filtrate. 

Procedurę—Determine the amount of CMHtjNiChSż dis- 
solved by employing UV absorption at the wavelength of 
maximum absorbance at about 362 nm on the Test solution 
in comparison with the Standard solution , using Medium as 
the blank, Calculate the percentage of CuHnNiOjSi re- 
leased by the formula: 

A u x C s x900xdx!00 
A s x W v xLC 

in which Au and A$ are the absorbances obtained from the 
Tesf solution and the Standard 50 /uf/on, respectively; Is the 
concentration, in mg per mL, of the Standard solution; d is 
the density, in g per ml, of the Orał Suspension; W u is the 
weight, in mg, of the Orał Suspension taken; 900 is the 
volume, in mL of the Medium; 100 is the corwersion factor 
to percentage; and LC is the label claim, in mg per mL. 

Taterances —Not less than 75% (Q) of the labeled amount 
of ChH^NjO^Sj is dissolved in 15 minutes. 

Microbial enumeration tests (61) and Tests for speci- 
fied microorganisms (62)—The total aerobic microbial 
count does not exceed 100 cfu per g or 100 cfu per mL. 

The total yeasts and molds count does not exceed 50 cfu 
per a or 50 cfu per mL. It meets the requirements of the 
test Tor the absence of Escherichia coli 
Chromatographlc purity— 

Buffet; Mobile phase f and Diluent —Proceed as directed in 
the Assay. 

Related compound standard stock solution —Proceed as di¬ 
rected for Reioted compound standard stock preporation in 
the Assay. 

Sensitivity solution —Dilute the Refated compound standard 
stock solution with Diluent to a finał concentration of about 
0.08 pg per mL. 

Related compound standard solution —Dilute Related com¬ 
pound standard stock preporation with Difuent to a finał con¬ 
centration of about 0.5 pg per mL. 
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Test solution —Proceed as directed for Assay preparation in 
the Assay. 

Chromatogrophic system (see Chromatogrophy (621 ))— 
Proceed as directed in the Assay. Chromatograph the Sensi - 
tivity solution (about 10j.iL), and record the peak responses 
as directed for Procedurę at 260 nm: the relative standard 
deviation of three replicate injeotions is not morę than 10% 
for meloxicam relafed compound B. Chromatograph the Re- 
toted compound standard solution (about 10 pL), and record 
the peak responses as directed for Procedurę at 260 nm: the 
tailing factor for meloxicam related compound B es not 
morę than 2.0. 

Procedurę —Separately inject egual vo!umes (about 10jiL) 
of the Related compound standard solution and the Test solu¬ 
tion into the chromatograph, record the chroma tog rams.. 
and record the peak areas at 260 nm and 360 nm. The run 
tirne is about 20 minutes or two times the retention time of 
melox!cam. Calculate the percentage of meloxicam related 
compound B in the portion of OraFSuspension taken by the 
formula: 

(5000 /LXaV)(rufrs) 

in which i is the label claim, in mg per mL; C is the conten- 
tration, in mg per mL, of USP Me[oxicam Related Com¬ 
pound B RS En the Related compound standard solution; V is 
the vo[ume, in ml, of Orał Suspension taken to prepare the 
Test solution; r if is the peak area obtained for meloxicam 
related compound B in the Test solution at 260 nm; and r$ is 
the peak area for mefoxicam related compound B in the 
Related compound standard solution at 260 nm. Calcufate the 
percentage of each unknown degradation product in the 
portion of Orał Suspension taken by the formula: 

100(r, / r s ) 

in which n is the area of any unknown degradant at 360 
nm; r s is the sum of areas of meloxicam and alJ impunties in 
the Test solution at 360 nm. Not morę than 0.15% of 
meloxicam related compound B is found; not morę than 
0,2% of any individuaf unknown degradation product is 
found; and not morę than 0,5% of total degradation prod- 
ucts is found. 

Ass ay— 

Sufler— Di$solve 2 g of monohydrate citric acid and 2 g of 
borlc add in 1000 mL of water, and adjust with dihydrate 
trisodium dtrate to a pH of 2.9. 

Mobile phase —Mix 565 mL of Buffer, 260 mL of metha¬ 
nol, and 200 mL of acetonitrile. Degas the solution, and 
then dtssoh/e 200 mg of sodium dodecyl sulfate in 1000 mL 
of the resulting solution. 

Diluent—\ Disso]ve 3 g of boric add and 1.5 g of dihydrate 
trisodium dtrate in 1000 mL of water, and adjust with 2 M 
sodium hydroxide to a pH of 8,3, Mix 420 mL of the result¬ 
ing buffer with 420 mL of methanol and 160 mL of acetoni¬ 
trile. 

Standard stock prepara tion —Transfer about67mgofUSP 
Meloxicam RS, accurately weighed, into a 100-mL vol u męt¬ 
ne fiask. Add 3.0 mL of dimethylformamide. Świr! the fiask, 
and allow to stand for about 5 minutes, Add 15 mL of 
methanol. Diiute with Diluent to just below voiume, Soni- 
cate for 30 minutes, and mix until dissolved. Cool to room 
temperaturę. Diiute with Diluent to volume. 

Standard preparation —Diiute Standard stock preparation 
with Diluent to a finał concentration of about 0.27 mg per 
mL. 

Related compound standard stock preparation —Transfer 
about 21 mg of USP Meloxicam Refatea Compound B RS, 
accurately weighed, into a 100-mL volumetric fiask. Add 
3.0 mL of dimethylformamide, 15 mL of methanol, and 
about 60 mL of Diluent. Sonicate, and mix until dis5olved, 
Cool to room temperaturę. Diiute with Diluent to volume. 


Diiute further with Diluent to a concentration of about 
8.4 pg per mL. 

System suitabilfty solution —Transfer a volume of Ora! Sus¬ 
pension, equivalent to about 15 mg of meloxicam, accu¬ 
rately weigned, Lo a 50-mL volumetnc fiask. Add 3.0 mL of 
Related compound standard stock preparation. Add 3.0 mL of 
dimethylformamide. Swirl the fiask, and allow to stand for 
about 5 minutes. Add 15 ml of methanol. Diiute with Dilu¬ 
ent to just helów volume. Sonicate for 30 minutes, mixing 
the fiask vigorously about every 5 minutes. Cool to room 
temperaturę. Diiute with Diluent to volume. Mix, and allow 
particulates to settle, Pass through a 0,45-pm membranę 
rilter with a fiberglass prefilter. 

Assay preparation —Transfer an accurately meaured vol- 
ume of Orał Suspension, equivaient to about 15 mg of 
meloxicam, to a 50-mL vofumetric fiask. Add 3.0 mL of di¬ 
methylformamide, Swirl the fiask, and allow to stand for 
about 5 minutes, Add 15 mL of methanol. Diiute with Dilu¬ 
ent to just below volume. Sonicate for 30 minutes, mixing 
the fiask vigorousfy about every 5 minutes. Cool to room 
temperaturę. Diiute with Diluent to volume. Mix, and allow 
particulates to settle. Pass through a 0.45-pm membranę 
rilter with a fiberglass prefilter, 

Chromatogrophic system (see Chromatography (621))—The 
liquid chromatograph is eguipped with a programmabfe 
dual wavelength detector, a single wavelengtn detector in 
serles, or a photodiode array detector capaole of detecting 
wavelengths from 190 nm to 400 nm, or equivalent, and a 
4-mm x 12.5-cm analytical column that contains 5-pm 
packing U. The column temperaturę Is maintained at 40°. 
The flow ratę is about 3.0 mL per minutę, The run time is 
about 20 minutes or two times the retention time of meloxi- 
cam. Chromatograph the System suitability solution (about 
IOliL), and record the peak responses as directed for Proce¬ 
durę at 360 nm and 260 nm: at 360 nm the resolution, R t 
between meioxicam and any other adjacent peak is not less 
than 1.5. The tailing factor for the meloxicam peak is not 
morę than 2.0. Chromatograph the Standard preparation , 
and record the peak responses as directed for Procedurę at 
360 nm: the relative standard deviation for replicate injec¬ 
tions of the Standard preparation is not morę than 1.5%. 

Procedurę—Separately inject equal volumes (about lOpL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and record 
the peak areas at 360 nm. Calculate the amount of meloxf- 
cam (C]4H13N3O4S2), in mg per mL, In the portion of Ora! 
Suspension taken by the formula: 

5Q(CfV)(ruf rs) 

in which Cis the concentration, in mg per mL, of USP 
Meloxicam RS in the Standard preparation; V Is the volume, 
In ml, of Orał Suspension taken to prepare the Assay prepa- 
ration; ru Is the peak area obtained for melox?cam in the 
Assay preparation at 360 nm; and rs is the peak area for 
me!oxicam in the Standard solution at 360 nm. 


Meloxicam Tablets 


» Meioxicam Tabiets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of meloxicam 
(Ci,Hi 3 N 3 CuS 2 ). 

Packaging and storage —Preserve In well-closed contain- 
ers. Storę at 25°, excursions permitted between 15° and 
30°. 

USP Retferercce standards (11)—■ 

USP MeJox!cam RS 
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Ddentificatson— 

A: ThinJayer Chromatographic Identification Test (201)— 

OJ N Methanofic sodium hydroxide—D\\ute 100 ml of 1 N 
sodium hydroxide with methanol to 1000 mL 

Test solution —Transfer a portion of finely powdered Tab¬ 
lets, equivaient to about 50 mg of mefoxicam, to a suitable 
fiask, Add 5 mL of 0.1 N Methanofic sodium hydroxide, and 
mix. Add 20 ml of methanol, and stir for about 15 minutes, 
Filter the mixture to remove insoluble materiał, and use tbe 
filtrate. 

Standard so fution —Transfer about 20 mg of USP Meloxi- 
cam RS, accurately weighed, to a 10-mL vo!umetric fiask, 
dtssoh/e in 2 mL of OJ N Methanofic sodium hydroxide f dilute 
with methanol to volume, and mix, 

Developing solvent system —Prepare a mixture of chloro¬ 
form, methanol, and ammonia water (25%) (80:20:1). 

Procedurę —Proceed as directed in the chapter. 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to fhat in the 
chromatogram of the Standard preparation , as obtained m 
the Assay. 

Dnssoiwtioji (711) — 

Medium: pH 7,5 phosphate buffer (prepared by dlssolv- 
ing 6.81 □ of potassium dihydrogen phosphate In 800 ml of 
water, adjustlng fhe pH to 7.5 with 0.5 N sodium hydrox- 
Ide, and diluting with water to 1 L); 900 mL. 

Apparatus 2: 75 rpm. 

Time: 30 minutes. 

Determine the amount of meloxicam disso!ved by en> 
ploying the following method* 

Standard solution — 

FOR TABLETS labeled TO COMTAlN 7,5 MC —Transfer about 
33.3 mg of USP Me!oxicam RS, accurately weighed, to a 
100-rnL vo(umetric fiask. Add 5.0 mL of methanol, 1.0 mL of 
0.1 N sodium hydrox!de, dilute with Medium to volume, 
and mix. Transfer 5.0 ml to a 100-mL vo3umetnc fiask, di¬ 
lute with Medium to voJume, and mix, Transfer 25.0 ml of 
the resuldng solution to a 50-mL volumetric fiask, dilute 
with Medium to volume, and mix. 

FOR TABLETS LABELED TO CONTAfN 15 MG— Transfer about 
33.3 mg of USP Meloxieam RS, accurately weighed, to a 
100-mL volumetric fiask. Add 5.0 mL of methanol, 1.0 mL of 
0.1 N sodium hydroxide, dilute with Medium to volume, 
and mix. Transfer 5.0 mL to a 100-mL vojumetric fiask, di¬ 
lute with Medium to voiume, and mix. 

Test solution —Use portions of the solution under test 
passed through a suitable 10-pm filter, dlscarding the first 
few mL. 

Procedurę —Determine the percentage of the labeled 
amount of meloxicam dissolved by empfoying UV absorp- 
tion, ustng a suitable spectrophotometer, at the wavelength 
of maximum absorbance at about 362 nm, using 1-cm cu- 
vettes, on the Test solution in comparison with the Standard 
solution ustng Medium as blank. Calcu tatę the percentage of 
metoKicam disso!ved by the formula: 

A v xC s x 900x100 
A s xLC 

in whlch A u and As, are the absorbances obtained from the 
Test solution and the Standard solution, respectively; Q Is the 
concentration, in mg per mL, of the Standard solution; 900 
is the volume, in mL, of Medium; 100 is the converston fac- 
tor to percentage; and LC is the Tablet label daim, in mg. 

Tolerances —Not less than 70% (Q) of the labeled amount 
of meloxIcam is dis$olved in 30 minutes, 

Umformity of dosage umts {905): meet the require- 
ments. 


Related compounds— 

Solution A, Solution B f and Mobile phase —Proceed as di¬ 
rected In the Assay. 

Standard solution—Use the Standard preparation from the 
Assay. 

System $ensitivity solution —Transfer 4 mL of the Standard 
solution to a 100-mL volumetrtc fiask, dilute with methanol 
to volume, and mix. Transfer 5 ml of the resulting solution 
to a 50-mL volumetric fiask, add 5 mL of 1 N sodium hy- 
droxide, and dilute with methanol to vo!ume. 

Test solution —Use the Assay preparation. 

Chromatographic system (see Chromatography <621»— 
Proceed as directed In the Assay, except to chromatograph 
the Standard solution and the System sensitivity solution: the 
tailing factor for the meloxicam peak is not morę than 2.0; 
the relative standard deviatlon for repiicate injections of the 
Standard solution is not morę than 2.0%; and the signal-to- 
nolse ratio of the meloxicam peak in the chromatogram of 
the 5ysfem sensitMty solution ts not less than 10. 

Procedurę —Separately Inject equa! volumes (about 25 jiL) 
of the Standard solution and the Test solution Into the chro¬ 
matograph, record the chromatograms, and measure the 
peak responses. Determine the relatlve retention times for 
the impurity peaks relative to that of the meloxicam peak. 
Calculate tne percentage of each impurity in the portion of 
Tablets taken by the formula: 

(5000/3)(1 / F)(C/W)(A/L)(r r / r 5 ) 

In which F is the relatlve response factor for each impurity 
and 3s equal to 2 J for the impurity with a refative retention 
time of about 0,5 (meloxicam related compound B 
[2-amino-5-methylthIaz0je]) and 1.0 for a U other Impurities; 
C is the concentration, in mg per mL, of USP Meloxicam RS 
in the Standard solution; W Is the weight, in mg, of pow- 
dered Tablets taken to prepare the Test solution; A is the 
average weight of a Tablet; L is the labeled amount, In mg, 
of me!oxicam in each Tablet; n is the peak response ob¬ 
tained for each impurity in the Test solution; and r s is the 
peak response for meloxicam in the Standard solution: not 
morę than 0.15% of meloxicam related compound B is 
found; not morę than 0.2% of any individual unknown im- 
purlty is found; and not morę than 0.5% of to tal impurities 
is found. 

Assay— 

Solution A —Dissolve 2.0 g of dibasic ammonium phos¬ 
phate in 1 L of water, and adjust with phosphoric acid to a 
pH of 7.0 ±0.1. 

Solution B —Mix 650 mL of methanol and 100 mL of iso- 
propyl alcohol. 

Mobile phase —Prepare a fiftered and degassed mixture of 
Soiution A and Solution B (63:37). Make adjustments if nec- 
essary (see System Suitability under Chromatography (621)). 

Standard stock preparation — [notę —The Standard stock 
preparation is prepared so that the finał concentration of 
me!oxieam, in mg per mL, is approximately equivalent to 
the concentration of the Assay stock preparation.] Transfer a 
suitable quantity of USP Mefox?cam RS, accurately weighed, 
to a 50-mL volumetric fiask, dissolve in 1 mL of 1 N sodium 
hydroxide and 30 mL of methanol, and dilute with metha- 
nof to volume. Transfer 10 mL of the resulting solution to a 
100-mL vołumetnc fiask, add 10 mL of 1 N sodium hydrox- 
ide, and dilute with methanol to volume. 

Standard preparation —Transfer 15 mL of the Standard 
stock preparation to a 25-mL volumetric fiask, and dilute 
with water to volume. 

Assay stock preparation— Transfer 10 Tablets to a 1000-mL 
volumetric fiask, add about 100 mL of 1 N sodium hydrox- 
rde, shake to disperse the Tablets, and add 800 mL of meth¬ 
anol, Sonicate the solution for about 15 minutes, then stir 
for 30 minutes, Dilute with methanol to volume, and mix. 
Filter the resulting solution, and use the filtrate. 
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Assay preparotion —Transfer 1 5 mL of the Assay stock prep¬ 
aration to a 25-mL volumetric fiask, and dilute with water to 
volume, 

Chromatographic system (see Chromatogrophy (621)}—The 
liqutd chroma tog raph is equipped with a 254-nm detector, 
a guard column that contains packing LI, and a 4-mm 
xlO-cm column that contains packing LI * The flow ratę is 
about 0.8 mL per minutę. The coJumn temperaturę is malm 
tained at 40 D . Chromatograph the Standard preparation, and 
record the peak responses as directed For Proceaure: the Mail¬ 
ing factor for the meloxicam peak h not morę than 2.0; and 
the refative standard deviation for rep li ca te mjections is not 
morę than 2.0%. 

Procedurę —Separately inject equal volumes (about 25 pL) 
of the Standard preparation and the Assay preparation to the 
chromatograph, record the chromatograms, and measure 
the responses for the meloxicam peak. Calculate the quan- 
tity, in mg, of meloxicam (C^HiiNbOA) in the portion of 
Tablets taken by the formula: 

50Q0(C/3)(fu f r$) 

in which C is the concerrtration, In mg per ml, of USP 
Meloxrcam R5 in the Standard preparation; and r u and r s are 
the peak responses obtained from the Assay preparation and 
the Standard preparation, respectively. 


Melphalan 



C, 3 H,sCI ; N 2 0 2 305.20 

L-Pheny lalanme, 4-bis(2-chloroethyi)a mino]-. 

L-3-[p-fBis{2<h I oroethyl)am inojph enyl]aiani n e [148-82-3]. 

» Melphalan contains not less than 93.0 percent 
and not morę than 100.5 percent of 
CnHigChN 202 , calculated on the dried and ioniz- 
able chlorine-free basis. 

Caution—Handle Melphalan with exceptional 
care becouse it Is a hignly potent agent 

Packaging and sto ragę—Presen/e in tight, light-resistant, 
glass containers. 

USP Ref eremie st andards (11 >— 

USP Melphalan Hydrochloride RS 
Identification— 

A: Uitravioiet Absorption (197U)— 

Solution; 5 pg per mL. 

Medium: methanof. 

B: To 1 mL of 1 in 10,000 solution in alcohol in a glass- 
stoppered test tubę add 1 mL of pH 4.0 add phthalate 
buffer (see under Solutions in the section Reagents, Indica- 
tors t and Solutions), 1 mL of a 1 in 20 solution of 4-(p-ni- 
trobenzyOpyridine in acetone, and 1 ml of salinę TS. Heat 
on a water bath at 80° for 20 minutes, and cool quiddy. 
Add 10 ml of alcohol and 1 mL of 1 N potassium hydrox- 
ide: a yiolet to red-violet color is produced. 

C: Heat 100 mg with 10 ml of 0.1 N sodium hydroxide 
on a water bath for 10 minutes: the resulting solution, after 
acidification with 2 N nitric acid, responds to the tests for 
Chbride (191). 


SpecEfic rotation <781S): between -30° and -36°. 

Test solution: 7 mg per mL, in methanof, prepared with 
the aid of gen tle heating. 

Loss on drying (731): Dry it in vacuum at 105° to eon- 
stant weight: it loses not morę than 7.0% of its weight. 
Residue on ignition (281): not morę than 0.3%. 
lonizable chlorine—Dissolve about 500 mg of Melphalan, 
accurately weighed, in a mixture of 75 mL of water and 
2 mL of nitric add, allow to stand for 2 minutes, and titrate 
with 0.1 N silver nitrate V$, determtning the endpoint pa¬ 
ten tiometrically: not morę than 1.0 mL of 0.1 N siiver ni¬ 
trate is required for each 500 mg of test specimen. 
Nitrogen Determrnation (461)—Determine the nitrogen 
content as directed under Method II, using about 325 mg of 
Melphalan, accurately weighed, and 0.1 N sulfuric add V5 
for the titration: not less than 8.90% and not morę than 
9.45% of U Is found, calculated on the dried basrs. 

Assay—Transfer to a beaker about 200 mg of Melphalan, 
accurately weighed, and dissolve in 20 mL of 0.5 N sodium 
hydroxide. Cover the beaker with a watch glass, and boil 
the solution for 30 minutes, adding water as necessary to 
maintain the vo!ume. Cool, neutrafize to phenolphthalein TS 
with acetic acid, and add 1 mL of acetic add in excess. Ti¬ 
trate with 0.1 N silver nitrate V5, determining the endpoint 
potentiometricaliy, using silver and calomel electrodes, the 
latter modified to contain saturated potassium sulfate solu¬ 
tion. From the results obtained in the test for lonizable chło¬ 
nne, calculate the volume, in mL, of OJ N silver nitrate that 
is equivalent to the ionizable chlorine in the guantity of 
Melphalan taken for the Assay , and subtract it from the As- 
say titration volume. Each mL of 0.1 N silver nitrate is equiv~ 
aJent to 15,26 mg of C 11 HUCI 2 N 2 O 2 . 


Melphalan Tablets 

» Melphalan Tablets contain not less than 
90.0 percent and not morę than 110,0 percent of 
the labeled amount of melphalan 
(C13H18CI2N2O2). 

Packaging and storage— Preserve in wdi-closed, light-re- 
sistant, glass containers. 

USP Reference standard* (11)— 

USP Melphalan Hydrochioride RS 

Identification— 

A: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation r, as obtained in 
the Assay . 

B: Shake a portion of finely powdered Tablets, equivalent 
to about 2 mg of melphalan, with 20 mL of alcohol, and 
fil ter: a 1-mL portion of the solution so obtained responds 
to Identification test 8 under Melphalan, 

Dissolution (711)— 

Medium: 0,1 N hydrach lorlc acid; 900 ml. 

Apparatus 2: 50 rpm. 

Time: 30 minutes. 

Determine the amount of CuMieCI?M?02 dissolved by em- 
ploying the folfowing method. 

Mobile phase —Transfer 2 grams of ammonium acetate, 

2 mL of glacial acetk acid, and 0.4 mL of triethylaminę to a 
suitable fiask contain inq 1500 mL of water and 500 mL of 
acetonitrile. Stir untll aR soltds are dissolved and well mixed, 
then filter and degas. 

Chromatographic system (see Chromatogrophy (621))—The 
liguid chromatograph is eguipped with a 254-nm detector 
and a 4.ó-mm x 5-cm column that contains packing L7, 
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The ftaw ratę is about 1.5 ml per minutę, Chromatograph 
replEcate injections of the Standard solution, and record the 
peak responses as directed for Procedurę: the relative stan¬ 
dard deviatfon is not morę than 3.0%. 

Procedurę —Inject a volume (about 50 piL) of a filtered 
portion of the solution under test into the chromatograph, 
record the chromatogram, and measure the response for 
the major peak. Cafcuiate the quantity of CoH^CtzN^Oz dis- 
soEved in comparison with a Standard solution having a 
known concentration of USP Melphalan Hydrochlonde RS in 
the same Medium and similarly cnromatographed. 

Tolerances —Not less Lhan 80% (Q) of the labeled amount 
of CiaHisCbNzOz rs dlssolved in 30 minutes. 

Uniform ity of dosage untfs (905): meet the require- 
rnents. 

Procedurę for content uniformity —Place 1 Tablet In a 
200-mL volumetric fiask, add 10 ml of water and 10 mL of 
aicohol, sonicate to dissolve the soiuble components in the 
mixture, dilute with aicohol to volume, mix, and filter to 
obtain a elear solution. Dissolve an accurately weighed 
quantity of USP Melphalan Hydrochlonde RS in aicohol to 
obtain a Standard solution having a known concentration of 
about 1 0 pg per mL Concomitantly determine the ab- 
sorbances of the solution from the Tablet and the Standard 
solution in 1-cm cefls at the wavelength of maximum ab- 
sorbance at about 260 nm, with a suitable spectrophotome- 
ter, using aicohol as the blank. Calcu la te the quantity, in 
mg, of melphalan (C^HtsCIzNzOz) in the Tablet taken by the 
formula: 

(305.20/341 .66)(T/D)C(Au / A s ) 

in which 305.20 and 341.66 are the molecular weightś of 
melphafan and melphalan hydrochlonde, respective]y; T is 
the labeled quantity, in mg, of melphalan In the Tablet; D \s 
the concentration, in ug per mL, of melphalan in the solu- 
tion from the Tablet, on the basls of the labeled quantity 
per Tablet and the extent of dilution; C is the concentration, 
in pg per mL, of USP Melphalan Hydrochlonde RS in the 
Standard solution; and A u and A 5 are the absorbances of the 
solution from the Tablet and the Standard solution, respec- 
tively. 

Assay— 

MohUe phase —Prepare a solution of 0.025 M diethyl- 
amine in a mixture of methanol and water (1:1), adjust with 
3,5 N hydrach loric add to a pH of 5.5, filter, and degas. 
Make adjustments if necessary (see System Suitabifity under 
Chromatography (621)). 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Melphalan Hydrochlonde RS in afconol, and 
quantitatively dilute with aicohol to obtain a solution having 
a known concentration of about 0.9 mg of melphalan hy- 
drochloride per mL, Pipet 10mL of this solution Into a 
100-mL volumetric fiask containlng 75 ml of aicohol and 
2.0 ml of glaciai acetic add, dilute with aicohol to volume, 
and mix to obtain a Standard preparation having a known 
concentration of about 90 |ig of USP Melphalan Hydrochlo¬ 
nde RS per mL (equivalent to about 80 pg of melphalan per 
mL). 

Assay preparation —Weigh and finely powder not fewer 
Lhan 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to 8 mg of anhydrous melphalan, to 
a 100-mL volumetric fiask. Add about 75 mL of aicohol and 
2.0 mL of glaciai acetic add to the fiask, and sonicate for 
15 minutes. Cool, dilute with aicohol to volume, and mix. 
Filter through a medlum-porosity, sintered-glass funnel, dis- 
carding the fjrst few mL of the filtrate, and use the remain- 
der of the filtrate as the Assay preparation. 

Chromatographic system (see Chromatography (62 1))—The 
Ifguid chromatograph ts eguipped with a 254-nm detector 


and a 4.2-mm x 25-cm column that contains packing L7. 
The flow ratę is about 1 mL per minutę. Chromatograph the 
Standard preparation , and record the peak responses as di* 
rected for Procedurę: the tailing factor for the analyte peak is 
not morę than 2.0; and the reiative standard deviation for 
replicate injections is not morę than 2.0%. 

Procedurę —Separately inject equa! volumes (between 1 0 
and 20 pL) of the Standard preparation and the Assay prepa¬ 
ration into the chromatograph, record the chromatograms, 
and measure fhe responses for the major peaks. Calculate 
the guantlty, in mg, of melphalan (C^HiaChNzOi) in the 
portion of Tablets taken by the formula: 

(305.20/341.67)(0.1 Q(r v f r s ) 

in which 305,20 and 341,67 are the molecular weights of 
melphalan and melphalan hydrochlonde, respectively; C is 
the concentration, in [tg per mL, of melphalan hydrochlo¬ 
nde in the Standard preparation; and ru and r% are the peak 
responses obtained from the Assay preparation and the Stan¬ 
dard preparation , respectiveiy. 


Memantine Hydrochloride 



HjN 


CizHziN -HC1 215.76 

Tricyclo[3.3.'I.T a ' ? ]decan-l -aminę, 3,5-dimethyb, 
hydrochlonde; 

1 -Arnino-3,5-dimethyladamantane hydrochlonde 
[41100-52-1]. 

DEFINITION 

Memantine Hydrochloride contains NLT 98.0% and NMT 
102.0% of memantine hydrochloride (C12H23N ■ HCI), cal¬ 
cu lated on fhe anhydrous basis. 

IDENTIFICATION 

* A. INFRAREP ABSORPTIOM (197K) 

■ B. The retention time of the major peak of the Sampie 
solution corresponds to that of the Standard solution, as 
obtained in the Assay . 

* C. Identification Tests—General, Chloride (191): Meets 

the requirements 

ASSAY 

« Procedurę 

Internal standard solution: 4.0 mg/mL of adamantane 
in n-hexane 

Standard solution: 4,0 mg/mL of USP Memantine Hy¬ 
drochlonde RS in internat standard solution p rep a red as 
folfows. Transfer 100 mg of USP Memantine Hydrochlo¬ 
ride RS to a 50-mL centrifuge tubę. Add 15 mL of 1 N 
sodium hydroxide, and mix. Add 25 mL of Internat stan¬ 
dard solution, and shake for 15 min. Altów the layers to 
separate, and filter a portion of the top hexane layer 
through anhydrous sodium sulfate, Use the elear filtrate. 
Sampie solution: 4.0 mg/mL of Memantine Hydrochlo¬ 
ride in internal standard solution p repa red as follows. 
Transfer 100 mg of Memantine Hydrochloride to a 
50-mL centrifuge tubę. Add 15 mL of 1 N sodium hy- 
droxide, and mix, Add 25 mL of Internal standard sofu- 
tion , and shake for 15 min. Allow the layers to separate, 
and filter a portion of fhe top hexane layer through 
anhydrous sodium sulfate. Use the elear filtrate. 
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Chromatographk system 

(See Chromotography (621), System Suita bili ty.) 
Modę: CC 

Detector: Flame ionization 
Columrt: 50-rn x 0.32-mm; 0*52-|im packmg G27 
Temperatures 
Injection port: 220 3 
Detector: 300° 

Column; See Tobie h 


Tabie t 


Enitial 

Temperaturę 

n 

Temperaturę 

Ramp 

r/min} 

Finał 

Temperaturę 

n 

Hołd Time at 
Finał 

Temperaturę 

tmłnł 

50 

5 

145 

0 

745 

10 

250 

20 


Carrier gas: Helium 
Flow ratę: 4.0 ± 0,4 mL/min 
Injection volume: 1 pL 
Injection type: Split ratio, 1:50 
System suitability 
Sampie: Standard solution 
Suitability requirements 

Tailing factor: NMT 2.0 each for memantine and 
adamantane 

Refative standard deviation: NMT 2.0% for the ratio 
of the peak areas of adamantane and memantine 
Analysis 

Samples: Standard solution and Sampie solution 
Calcu la te thejpercentage of memantine hydrochfonde 
(CizH^tN ■ HCI) rn the portion of Memantine Hydro- 
chloride taken: 

Result = (Ru/Rs) x (Q/CJ) x 100 

Ru - peak response ratio of memantine to the 

interna! standard from the Sampie solution 
Rs = peak response ratio of memantine to the 

interna! standard from the Standard solution 
C s = concentration of USP Memantine 

Hydrochlonde RS in the Standard solution 
(mg/mL) 

Cu ~ concentration of Memantine Hydrochlonde rn 
the Sampie solution (mg/mL) 

Acceptance criteria: 9S.0%-1O2*Q% on the anhydrous 
basis 

IMPURmES 


Delete the folio wing: 

Heavy METALS, Method II (231): NMT 10 ppm# {orrieian. 

]an-20l8j 

* Residue on Ignition (281): NMT 0,1% 

* Organic Impurities 

Standard stock solution A: 2.5 mg/mL each of USP 
Memantine Related Compound A RS, USP Memantine 
Related Compound B RS, USP Memantine Related Com¬ 
pound C RS, USP Memantine Related Compound D RS, 
and USP Memantine Related Compound E RS in n- 
hexane 

Standard stock solution B: 2.5 mg/mL of USP Meman¬ 
tine Hydrochlonde RS prepared as follows. To the fiask 
containing a weighed amount of USP Memantine Hy- 
drochlonoe RS, add 5,0 N sodium hydroxide to fili 20% 
of the finał volume and n-hexane to fili 20% of the finał 
vofume. Shake for 10 min, and transfer the contents to 
a separator. Allow the layers to separate, filier a portion 
of the top hexane layer, dry the organic layer by 
swirling with anhydrous sodium sulfate, and allow to 


stand for a few min to ensure all the remaining water 
has been removed. Use the elear filtrate. 

System suitability solution: 25 pg/mL each of USP 
Memantine Related Compound A RS, USP Memantine 
Related Compound B RS, USP Memantine Related Com¬ 
pound C RS, USP Memantine Related Compound D RS, 
and USP Memantine Related Compound E RS, from 
Standard stock solution A rn Standard stock solution B. 

The concentration of USP Memantine Hydrochforide RS 
is 2.5 mg/mL. 

Staodarcf solution: 25 pg/mL each of USP Memantine 
Related Compound A RS, USP Memantine Related Com- 
ound B RS, USP Memantine Related Compound C RS, 
SP Memantine Related Compound D RS, USP Meman¬ 
tine Related Compound E RS, and USP Memantine Hy- 
drochlohde RS, from Standard stock solution A and Stan¬ 
dard stock solution B , respectively, in n-hexane 
Sampie solution: 25 mg/mL of Memantine Hydrochlo- 
ride prepared as follows* Transfer the weighecf amount 
of Memantine Hydrochlonde to a suitable volumetric 
fiask. Add 5*0 N sodium hydroxide to fili 30% of the 
finał volume and rr-hexane to fili 40% of the finał voL 
ume. Shake for 10 min, and transfer the contents to a 
separator* Allow the layers to separate, filter a portion 
of the top hexane layer, dry the organie layer by 
swrrling with anhydrous sodium suffate, and allow to 
stand for a few min to ensure all the remaining water 
has been removed. Use the elear filtrate* 
Chromatographic system: Proceed as dlrected in the 
Assoy. 

System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę —See Table 2 for the relative retentron times*] 
Suitability reąuirements 

Resolution: NLT 6*0 between memantine and mem¬ 
antine related compound B; NIT 2.0 between mem¬ 
antine related compound B and memantine related 
compound C, System suitability solution 
Tailing factor: NMT 2.0 for memantine, Standard 
solution 

Relative standard devfation: NMT 10*0% for mem¬ 
antine, Standard solution 
Analysis 

Sam pies: Standard solution and Sampie solution 
[Notę —Ignore the peaks at the relative retention dmes 
0.11, 0,12, 0*13, 0.18, and 0.26 with respect to the 
memantine peak, as they correspond to residua 1 
solvents*] 

Calculate the percentage of each of memantine related 
tompounds A, B, C, D, and E in the portion of Mem¬ 
antine Hydrochlonde taken: 

Result = {rJn) x {Csf Co) x 100 

r u - peak response of memantine related 

compounds A, B, C, D, or E from the Sampie 
solution 

rs = peak response of the corresponding USP 

Memantine Related Compound RS from the 
Standard solution 

C 5 - concentration of the corresponding USP 
Memantine Related Compound RS in the 
Standard solution (mg/mL) 

Cu = concentration of Memantine Hydrochlonde in 
the Sampie solution (mg/mL) 

Calculate the percentage of any other impurity in the 
portion of Memantine Hydrochlonde taken: 

Result - (rułr$) x (Cj/Cu) x 100 

ru ~ peak response of any other impurity from the 
Sampie solution 

r$ = peak response of memantine hydrochlonde 
from the Standard solution 
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G = concentration of USP Memantine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = concentration of Memantine Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: See Tobie 2. 


Table 2 


Name 

Retative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Memantine related 
compound A 

0.77 

0.15 

Memantine 

1.0 

_ 

Memantine related 
compound B 

1.03 

0.15 

Memantine related 
compound C 

1.07 

0*15 

Memantine related 
compound D 

1.19 

0.15 

Memantine related 
compound E 

1*44 

0.15 

Any indivfdual 
unspedfied impuriiy 

— 

0*10 

Total impurities 

— 

0,50 


SPEOFfC TESTS 

* Water D ET E RMIN ATI ON, Method l (921); NMT 1.0% 

ADDITIONAL REQUIREMENT5 

* Packaginc and Storage; Preserve in well-closed contarn- 
ers. Storę at controlled room temperaturę. 

* USP Reference Standard s (11) 

USP Memantine Hydrochloride RS 
USP Memantine Related Compound A RS 
1,3-DEmethyladamantane. 

CizHzo 164.29 

USP Memantine Reiated Compound B RS 
3,5-Dimethylatiamantane-l-oL 
CizHzoO 180.29 

USP Memantine Related Compound C RS 
1 -Chloro- 3,5-dimethyladamantane. 

CnHwG 198.73 

USP Memantine Reiated Compound D RS 
1 -Bromo-3,5"dimethyJadamantane. 

CizHigBr 243.18 

USP Memantine Related Compound E RS 
/V-3 # 5-Dimethyladamantan-1 -yl formamide. 

C 13 H 21 NO 20731 


Memantine Hydrach 8oride Tablets 

DEFINITfON 

Memantine Hydrochloride Tablets contain an amount of 
memantine hydrochloride equivafent to NIT 90.0% and 
NMl 110.0% of the iabeled amount of memantine hy¬ 
dro chlori de (C^H^N - HCI)* 

IDENTIFICATION 

» A, INFRARED ABSORPTION (197K) 

Analytlcal rangę: 4000-400 cm-' 

Standard: 6.7 mg/mL of USP Memantine Hydrochloride 
RS in dichloromethane* Shake for 10 min, and pass 
through a suitable fiiter. Evaporate the solvent at room 
temperaturę. Collect the residue powder, and dry at 
60° for 15 min* Prepare an approximate 1% (w/w) dis* 
persion of the sample in potassium bromide* 


Sample: 6.7 mg/mL of memantine hydrochloride in di- 
chloromethane from NLT 20 crushed Tablets. Shake for 
10 min, and centrifuge for 10 min. Pass the superna- 
tant through a suitable fiiter. Evaporate the solvent at 
room temperaturę. Collect the residue powder, and dry 
at 60° for 15 min. Prepare an approximate 1 % (w/w) 
dtspersion of the sample in potassium bromide, 
Acceptance arteria: Fingerprint region of the Standard 
and Sample spectrum exhibit maxima at the same wave 
numbers. 

* B. The retention time of the memantine peak of the 

Sample solution corresponds to that of the memantine 
peak of the Standard solution, as obtained in the Assay. 

ASSAY 

• PROCEDURĘ 

Solution A: 200 mg/mL of sodium hydroxide in water 
Internal standard solution: 25 pg/mL of USP 
Amantadine Hydrochloride RS in water 
Standard stock solution: 25 pcj/mL of USP Memantine 
Hydrochloride RS prepared as follows. Weigh a suitable 
quantity of the Standard into a voiumetric fiask. Add 
methanol to fil! 40% of the finał fiask volume, and soni- 
cate. Di lute with water to vo!ume. 

Standard solution: Pipet 4.0 mL each of the Internal 
standard solution and the Standard stock solution into a 
test tubę. Add 2 mL of Solution A t and mix on a vortex 
mixer for 1 min. Add 4.0 mL of toluene, and mix on a 
vortex mixer for 3 min. Allow the two layers to sepa- 
rate. Inject the toluene layer* 

Sample stock solution: NominaJly 20 pg/mL of mem¬ 
antine hydrochloride prepared as follows* Transfer a 
suitable number of Tablets to a volumetric fiask to ob- 
tain a 0.1 mg/mL memantine hydrochloride solution. 
Add methanol to fili 40% of the finał fiask vo!ume, and 
sonicate for 30 min with intermittent shaking* Add 
water to fili 40% of the finał fiask volume, and sonicate 
for 30 min with intermittent shaking. DiJute with water 
to vq lunie, and centrifuge a porlion for 10 min. Pipet a 
suitable volume of the elear centrifugate into a volu- 
metric fiask, and dilute with water to volume, 

Sample solution: Pipet 5.0 ml of the Sample stock solu¬ 
tion f 4.0 mL of the Internat standard solution, and 2 mL 
of Solution A into a test tubę, and mix on a vortex 
mixer for 1 min* Add 4.0 mL of toluene, and mix on a 
vortex mixer for 5 min. Al Iow the two layers to sepa- 
rate. Inject the toluene layer. 

Blank: To 5.0 mL of 80 pL/mL of methanol in water add 
2 mL of Solution A t and mix on a vortex mixer for 1 
min. Add 4.0 mL of toluene, and mix on a vortex mixer 
for 5 min* Allow the two layers to sępa ratę. Inject the 
toluene layer* 

Chromatographk system 
(See Chromatograpny (621), System Suitabllity.) 

Modę: GC 

Detector: Flarne ionization 

Column: 30-m x 0.32-mm; 0,25-pm packing G27 

Temperatures 
Injection port: 210° 

Detector: 300 D 
Oven: See Table L 


Table 1 


Initial 

Temperaturę 

n 

Temperaturę 

Ramp 

r/mini 

Fina! 

Temperaturę 

n 

Hołd Time at 
Finał 

Temperaturę 

(min) 

50 

0 

50 

2 

50 

20 

140 

0 

140 

30 

200 

5 
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Carrier gas: Helium 
Flow ratę: 34,8 psi 
Injection volume: 4 pL 
Injection type: Split ratio, 1:10 
System suitability 
Sample: Standard solution 

[NOTĘ—'The relative retention times for amantadine and 
memantine are 0*97 and 1*0, respectively.] 

Suitability reguirements 
Resolution: NLT 2.0 between amantadine and 
memantine 

Tailing factor: NMT 2,5 for amantadine; NMT 2,0 for 
memantine 

Relative standard deviation: NMT 2,0% for the ratio 
of the peak areas of amantadine and memantine 

Anaiysrs 

Sam pies: Stondord solution, Sample solution t and Blank 
Calculate the pereentage of the labeled amount of 
memantine hydrachloride (C^H^iN HCI) in the por- 
tion of Tablets taken: 

Result = (Ru/Rd x (Ci/G) x 100 

Ru = peak area ratio of memantine to amantadine 
from the Sample solution 

Rs = peak area ratio of memantine to amantadine 
from the Standard solution 
Q = concentration of USP Memantine 

Hydrochloride RS in the Standard solution 
(pg/mL) 

Cu = nominał concentration of memantine 

hydrochloride in the Sample solution (jjg/ml_) 
Acceptance criteria: 90,0%-110.0% 

PERFORMANCE TESTS 
• OlSSOLUTtON (711) 

Medium: OJ N hydrach loric acid with sodium chloride 
(2 g/L of sodium chloride in water), adjusted with hy¬ 
drochloric acid to a pH of 1.2; 900 mL 
Apparatus 1: 100 rpm 
Time: 30 min 

Standard stock solution: (E/900) mg/mL of USP Mem¬ 
antine Hydrochloride RS in Medium , where i is the label 
claim in mg/Tablet 

Internal standard solution: 28 pg/mL of USP 
Amantadine Hydrochloride RS in Medium 
Standard solution 

For Tablets labeled to contain 5 mg: Transfer 5 ml of 
the Standard stock solution to a test tubę, add 1 ml of 
the Internal standard solution and 2 mL of 5 N sodium 
hydroxide, and mix for 1 min, Add 3 mL of toluene, 
and mix for 2 min. Use the toluene layer. 

For Tablets labeled to contain 10 mg: Transfer 5 mL 
of the Standard stock solution to a test tubę, add 2 rrL 
of the Internal standard solution and 2 ml of 5 N so¬ 
dium hydroxide, and mix for 1 min. Add 3 ml of tolu¬ 
ene, and mix for 2 min. Use the toluene layer. 

Sample solution: Pass a portion of the solution under 
test through a suitable fil ter* 

For Tablets labeled to contain 5 mg: Transfer 5 mL of 
the filtrate to a test tubę, add 1 mL of the Internal 
standard solution and 2 mL of 5 N sodium hydroxide, 
and mix for 1 min. Add 3 mL of toluene, and mix for 
2 min. Use the toiuene layer. 

For Tablets labeled to contain 10 mg: Transfer 5 mL 
of the filtrate to a test tubę, add 2 mL of the Internal 
standard solution and 2 mL of 5 N sodium hydroxide, 
and mix for 1 min, Add 3 mL of toluene, and mix for 
2 min, Use the toluene layer. 


Chromatographic system 
(See Chromatograpny (621), System Suitability ,) 
Modę: CC, splitfess 
Detector: Flame ionteation 
Column: 30-m x 0,32-mm; 0.25-pm patking C27 
Flow ratę: 34.8 psi 
Temperatures 
Injection port: 210° 

Detector: 300° 

Oven: See Tobie 2. 


TabJe 2 


Initlal 

Temperaturę 

n 

Temperatura 

Ramp 

C/min) 

FJnal 

Temperaturę 

n 

Hołd Time at 
Finał 

Temperaturę 

(mim 

so 

0 

50 

2 

50 

20 

140 

0 

140 

30 

200 

5 


Carrier gas: Helium 
Injection volume: 4 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Resolution: NLT 2.0 bet we en amantadine and 
memantine 

Tailing factor: NMT 2,0 each for amantadine and 
memantine 

Relative standard deviatIon: NMT 2.0% for the ratio 
of memantine to amantadine peaks 

Analysts 

Sam pies: Sf an dard solution and Sample solution 
Calculate the pereentage of the labeled amount of 
memantine hydrochloride (C^H^N - HCI) dissolved: 

Result = (Ru/Rs) x (Q/L) x Vx 100 

Ru = peak area ratio of memantine to amantadine 
from the Sample solution 

Rs as peak area ratio of memantine to amantadine 
from the Standard solution 
G = concentration of USP Memantine 

Hydrochloride RS in the Standard solution 

L - label claim (mg/Tablet) 

V = volume of Medium , 900 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
memantine hydrochloride (CnH*iN ■ HCI) is dissolved. 

* Uniformety of Dosage Units (905>: Meet the 
reguirements 

IMPURltlES 


Change to read: 

• Limit of Memantine-Lactose Adduct 

[Notę —Perform this test if lactose is present in the 
formulation.] 

Solution A: 40 mg/mL of sodium hydroxide In water 

Buffer: Dissolve 3.3 g of monobasic potassium phos- 
phate and 2.3 g of sodium 1-octane sulfonate in 1 L of 
water, Adjust with Solutian A to a pH of 6.1. 

Mobile phase: Acetonitrile, methanol, and Buffer 
(26:4:70) 

Standard solution: 0.2 mg/mL of USP Memantine Hy- 
drochtoride RS in Mobile phase 

Sample solution; Nominally 10 mg/mL of memantine 
hydrochloride from NLT 25 crushed Tablets, prepared 
as follows. Transfer an amount of powder equiva(ent to 
100 mg of memantine hydrochloride to a 20-mL vofu- 
metric fiask. Add 10 ml of Mobile phase , and sonicate 
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for 30 min. Centrifuge, and pass a portion of the cen- 
trifugate through a suitable filier of 0,45-jum porę size. 
Chromatograpnic system 
(5ee Chromatogropny ( 621}, System Suitability.) 

Modę: LC 

Detector: Refractive mdex 
Colurrm: 4,6-mm x 15-cm; 5-pm packrng LT 
Temperatures 
Cofumn: 40 s 
Detector: 35° 

Flow ratę: i .3 ml/min 
Injection voiume: 50 pi 

Run time: 13 times the retention time of the memao 
tine peak 

System suitability 
Sample: Standard solution 
Suitability reąuirements 
Tai ling factor: NMT 3.5 
Relative standard deviation: NMT 10,0% 

Anaiysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the memantine-Iactose ad- 
duct in the portion ofTablets taken: 

Result = (i rufri ) x (Cs/Cu) x(l/F)xl00 

tu - peak response of the memantine-lactose 
adduct from the Sample solutbn 
r* - peak response of memantine from the 
Standard solution 

G = concentration of USP Memantine 

Hydroehloride RS in the Standard solution 
(mg/mL) 

Cu ~ nominał concentration of memantine 
hydroehloride in the Sample solution 
(mg/mL) 

F = relative response factor of the 

memantine-lactose adduct (see Tobie 3) 
Acceptance eritena: See Tobie 3. 

Disregard all peaks other than the memanttne-dactose 
adduct peak. 


Table J 


Name 

Relative 

Retention 

Time 

Relative 

Response 

factor 

Acceptance 
Criteria, 
NMT f%1 

Memantine- 
lactose adduel 

0.41 

0.53 

*1.4# (U Mim 

Memantine 

1.0 

1.0 



Change to read: 

• ORGANIC IMFURITIES 

Solution A: 1 N sodium hydroxtde 
System suitability stock solution A: 0.5 mg/mL each 
of USP Memantine Related Compound A RS, USP Merc- 
antine Related Compound B RS, USP Memantine Re¬ 
lated Compound C RS, USP Memantine Related Corrv 
ound D RS, and USP Memantine Related Compound E 
S in n-hexane 

System suitability stock solution B: Transfer 75 mg of 
USP Memantine Hydroehloride RS into a suitable Con¬ 
tainer, add 9 mL of 1.0 N sodium hydroxide and 6 ml 
of n-hexane, and mtx for 10 min. 

System suitability solution: Pipet 4,0 mL of the n-hex- 
ane layer from System suitability stock solution B into a 
TO-mL yolumetric fiask. Add 0.5 mL of System suitability 
stock solution A, and dllute with r>hexane to volume. 
Standard stock solution: 1.3 mg/mL of USP Meman- 
tine Hydroehloride RS in n-hexane prepared as follows. 
Weigh a suitable auantity of the Standard into a yolu¬ 
metric fiask. Add Solution A to fili 30% of the finał fiask 


volume, and mix for 5 min. Add n-hexane to fili 40% of 
the finał fiask volume, and shake for 10 min. Transfer 
the contents of the fiask into a separator. Al Iow the 
layers to sępa ratę, and fil ter a portion of the top n- 
hexane layer through anhydrous sodium sulfate. Use 
the elear solution. 

Standard solution: Pipet 2.0 mL of the elear solution 
from the Standard stock solution into a 100-mL volumet- 
ric fiask, and dilute with n-hexane to vo!ume. 

Sample solution: Nominally 5 mg/mL of memantine 
hydroehloride in n-hexane from NLT 20 crushed Tab- 
lets, prepared as follows. Transfer a weighed amount of 
powder equivaJent to 100 mg of memantine hydrach lo- 
ride to a suitable yolumetric fiask, Add Solution A to fili 
15% of the finał fiask volume, Shake to disperse the 
materiał, and then shake for 5 min, Sonicate for 5 min 
with intermittent shaking. Add n-hexane to fili 20% of 
the finał fiask volume, and shake for 10 mm. Transfer 
the contents into a separator. Allow the layers to sepa- 
rate, and filter a portion of the top hexane layer 
through anhydrous sodium sulfate. Use the efear 
solution. 

Chromatographic system 

(See Chromatogropny (621), System Suitability.) 

Modę: GC 

Detector: Flame ionization 
Column: 50-m x 0.32-mm; 0.52-pm packing G27 
Temperatures 
Injection port: 220° 

Detector: 300° 

Oven: See Tobie 4. 


labie 4 


Iniiiai 

Temperaturę 

n 

Temperaturę 

Ramp 

P/mini 

Finał 

Temperaturę 

n 

Hołd Time at 
Finał 

Temperaturę 

(m)n) 

50 

0 

50 

2 

50 

s 

145 

0 

145 

10 

250 

_22_ 


Carrier gas: Helium 
Flow ratę: 4.0 ± 0.2 mL/min 
Injection volume: 3 jiL 
Injection type: Split rado, T :2Q 
System suitability 

Sampies: System suitability solution and Standard 
solution 

[Notę —See Tobie 5 for the relative retention times.] 
Suitability requirements 

Resolution: NLT 2.0 between memantine and mem¬ 
antine related compound B; NLT 2.0 between mem¬ 
antine related compound B and memantine related 
compound C, System suitability solution 
Talllng factor: NMT 2.0, Standard solution 
Relatiye standard deviation: NMT 10.0%, Standard 
solution 
Anaiysis 

Samples: Standard solution and S ample solution 
Calculate the percentage of ^memantine related com¬ 
pound E or* {erb i-Apr- 2 t>i 6 ) any individual degradation 
product in the portion of Tablets taken: 

Result - (r y /rs) X (Cj/Cy) x 100 

m r u ~ peak response of memantine related 

compound E or any individual degradation 
proouct from the Śample solution * m t.a*. 2 oi 6 j 
r 5 = peak response of memantine hydroehloride 
from tne Standard solution 
Cs = concentration of USP Memantine 

Hydroehloride RS in the Standard solution 
(mg/mL) 
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Cy - nominał concentration of memantine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance tri teria: See Tobie 5* 


Table 5 


Name 

Relative 

Retention 

Time 

Accepiance 
Criterla, 

NMT 

Memantine related 
comoound A* 

0*77 

— 

Memantine 

TO 

— 

Memantine related 
compound B* 

1.03 

— 

Memantine related 
compound O 

1*1 

— 

Memantine related 
compound D a 

1*2 

— 

Memantine related 
compound E 

1.4 

0.3 

Any individual 
unspecified 
degradation 
product 

— 

0,20 

Total inriDurities 6 * 

_ 

0*5 


J Procesu impurities controiled In the drug substance and are mduded for 
identification only. Not reported For the drug product and not included In 
the total impurities. 

13 Exdudes memantine-Jactose adduct monitored śn the test for Limit of 
Memantine-Lactose Adduct. 

ADDITIONAL REQUIRE(VIENTS 

* Packaging and Storace: Preserve in tight containers. 

Storę at controiled room temperaturę* 

* USP Reference Standards (11) 

USP Amantadine Hydrochloride RS 
USP Memantine Hydrochloride RS 
USP Memantine Related Compound A RS 
1,3-Dimethyiadamantane. 

C ]2 l-Uo 164*29 

USP Memantine Related Compound B RS 
3,5-Dimethy!adamantane-1 -oL 
CuHioO 180.29 

USP Memantine Refated Compound C RS 
l-Chioro-BjS-dimethyladamantane. 

C, 2 Hi 9 CI 198.73 

USP Memantine Related Compound D RS 
1-Bromo-3,5-dimethyladaniantane* 

Ci 2 Hi9Br 243*18 

USP Memantine Related Compound E RS 
N-3,5-Dimethyladamantan-l -yl formamide. 

C 13 H 21 NO 207.31 


Menadiol Sodium Piphosphate 



OFD/toj 


CnH a NaiOaPa-6HaO 530.17 

1,4-Naphthalenediol, 2-methyl-, bis(dihydrogen phosphate), 
tetrasodium salt, hexahydrate. 
2-Methyf-l,4-naphthalenediol b]s(dihydroqen phosphate) 
tetrasodium salt, hexahydrate [6700-42-1]. 

Anhydrous 422.09 [131-13-5]* 


» Menadiol Sodium Diphosphate contains not 
less than 97*5 percent and not morę than 
102*0 percent of CiiHeNa 4 0 eP 2 , calculated on the 
anhydrous basis* 

Packaging and sto ragę—Preserve m tight, (ight-resrstant 
containers, and storę in a co Id place. 

Identification— 

A: Dissolve about 200 mg of Menadiol Sodium 
Piphosphate in 10 mL of water, add 10 ml of 2 N sulfuric 
acid, 10 mL of OJ N ceric sulfate, and 1 ml of 30 percent 
hydrogen peroxide previously diiuted with 5 mL of water, 
and extract the solution with two 10-mL portions of chloro- 
form* GentJy evaporate the elear chloroform solution on a 
steam bath to dryness, and dry the residue at 80 a for 
1 hour; the menadione so obtained melts between 104 a and 
107°. 

B: To 50 mg of the dried residue obtained in Identification 
test A add 5 mL of water, then add 7S mg of sodium bisuL 
fite, and heat on a steam bath, shaking vigorously until the 
substance is dis5olved and the solution is practically color- 
less. Dilute with water to 50 mL, and mix* To 2 mL of the 
solution add 2 mL of alcoholic ammonia (prepared by mix- 
ing equal volumes of alcohol and ammonium hydroxide), 
shake, and add 3 drops of ethyl cyanoacetate: a deep pur- 
plish blue color is produced, and on the addrtion of 1 mL of 
sodium hydroxide solution (1 in 3), it changes to green and 
then to yellow* 

C: To about 20 mg contained in a smali beaker add 1 mL 
of water, 2 drops of nitric add, and 1 mL of sulfuric add, 
and heat slowly to the evolution of white fumes* Cooi, cau- 
tiously dilute with water to about 10 mL, and frlter if not 
elear* Render the filtrate slightiy alkaline to litmus with 6 N 
ammonium hydroxide, then render it acid with nitric add, 
and add to the warm solution 3 mL of ammonium molyb- 
datę TS: a yellow precipitate is formed within a few min- 
utes. 

Water Determination, Method I (921): between 19,0% 
and 21.5%. 

Assay“Dissoive about 100 mg of Menadiol Sodium 
Piphosphate, accurately weighed, in 25 mL of water, and 
add 25 mL of glacial acetic acid and 25 mL of 3 N hydro- 
chloric acid* Titrate the solution with 0.02 N ceric sulfate 
V5, determining the endpoint potentiometrically using a cah 
omel-pJatinum electrode system. Each mL of 0,02 N ceric 
sulfate is equivalent to 4*221 mg of CnHaNajO a P 2 . 


Menadiol Sodium Diphosphate 
Injection" 

» Menadiol Sodium Diphosphate Injection is a 
sterile solution of Menadiol Sodium Diphosphate 
in Water for Injection. It contains not less than 
95.0 percent and not morę than 110.0 percent of 
the labeled amount of CnHeNa^gPi ■ 6 H 2 O. 

Packaging and storage—Preserve in single-dose, light-re¬ 
sistant containers, preferably of Type I glass. 

USP Reference standards (11)— 

USP Endotoxin RS 
USP Menadione RS 

Identification— 

A: Transfer a volume of Injection, equivałent to about 
100 mg of menadiol sodium diphosphate, to a separator, 
add 10 mL of 2 N sulfuric add, and extract with six 25-mL 
portions of ether, discarding the ether extracts. To the aque- 
ous solution add 1 mL of 0.5 N ceric suffate and 1 mL of 
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30 percent hydrogen peroxide, and exiract with two 10-mL 
portions of chloroform. Evaporate the combrned chloroform 
extracts on a steam bath just to dryness, then dry at 80° for 
1 houn the IR absorptton spectrum of a potassium bromide 
dispersion of the menadione so obtamed exhibits maxima at 
the same wavelenqths as that of a similar preparation of 
USP Menadione RS. The solid atso responds to Identification 
test B under Menadiol Sodium Diphosphate. 

B: Adjust, if necessary, a volume of Injection, equivalent 
to about 20 mg of menadiol sodium diphosphate, by evapo- 
ration or dilution with water, as reauired, to 2 mL: the solu- 
don responds to Identification test Ć under Menadiol Sodium 
Diphosphate , 

Bacterial Endotoxins Test (85)—It contains not morę 
than 25,0 USP Endotoxin Units per mg of menadiol sodium 
diphosphate. 

pH (791): between 7,5 and 8,5. 

Other requirements —!t meets the reguirements under in- 
jectbns and implanted Drag Products (1). 

Assay— Transfer an accurately measured volume of Injet- 
tion, equivalent to about 50 mg of menadiol sodium 
diphosphate, to a 125-mL separator, and extract with three 
25-mL portions of chloroform, discarding the chloroform ex- 
tracts. Transfer the aqueous solution to a 250-mL beaker, 
add 25 ml of glacial acetic acid and 25 mL of 3 N hydro- 
chloric acid, vigorously bubble nitrogen through this solu¬ 
tion for not less than 15 minutes, and Utratę with 0.01 N 
ceric suffate VS, determining the endpoint potenliometri- 
cally using a calomel-platinum electrode system. Lach ml of 
0.01 N ceric sulfate is equivalent to 2.651 mg of 
C n HaNa 4 0 B p2 - 6H 2 0. 


Menadiol Sodium Diphosphate Tablets 

» Menadiol Sodium Diphosphate Tablets contain 
not less than 95.0 percent and not morę than 
110.0 percent of the labeled amount of 
C 11 H 8 Na 40 3 P 2 -ćH 20 . 

Packaging and storage—Preserve in well-closed, light-re- 
sistant containers. 

U5P Reference standards (11)— 

USP Menadione RS 
Identification— 

A: Triturate a quantity of powdered Tablets, equiva!ent to 
about 100 mg of menadiol sodium diphosphate, with a ma¬ 
turę of 10 ml of water and 10 mL of 2 N sulfuric acid, cen¬ 
trifuge the mixture, and filter the supernatant. To the filtrate 
add 1 mL of 0.5 N ceric sulfate, mix, extract with 10 mL of 
chloroform, and centrifuge. Evaporate the chioroform ex- 
tract on a steam bath just to dryness, tlien dry at 80° for 
1 houn the IR absorption spectrum of a potassium bromide 
dispersion of the menadione so obtaineo exhibits maxima at 
the same wavelengths as that of a similar preparation of 
USP Menadione R5. 

B: To 50 mg of the menadione obtained in Identification 
test A add 5 mL of water, then add 75 mg of sodium bisu I- 
fite, and heat on a steam bath, shaking vigorous!y until the 
substance is dissoked and the solution is almost colorless. 
Add water to make 50 mL, and mix. To 2 rnL of the solution 
add 2 mL of alcoholic ammonia (prepared by mixinq equat 
volumes of aicohol and ammonium nydroxide), shake, and 
add 3 drops of ethyl cyanoacetate: a deep purplish blue 
cofor is produced, and, on the addition of 1 mL of sodium 
hydroxtde solution (1 in 3), rt changes to green and then to 
yellow, 

C: Triturate a quantity of powdered Tablets, equivalent to 
about 20 mg of menadiol sodium diphosphate, with 10 ml 


of water, centrifuge the mixture, filter the supernatant, and 
evaporate to a voTume of about 2 mL. Add 2 drops of nrtric 
add and 1 mL of sulfuric add, and heat slowly to the evolu- 
tion of white fumes. Cool, cautiously dilute with water to 
about 10 mL, and filter if not elear. Render the filtrate 
slightly alkaline to litmus with 6 N ammonium hydroxide, 
then render it acid with nitric acid, and add to the warm 
solution 3 mL of ammonium molybdate T5: a yellow pretrpi- 
tatę is formed within a few minutes, 

Dissolution (711)— 

Medium: 0.1 N hydrochlortc acid; 900 ml. 

Apparatus 1: 100 rpm. 

Time: 30 minutes. 

Procedurę —Determine the amount of CnHaNa^OePi * 

6 H?Q di$5olved from UV absorbances at the wavelength of 
maximum absorbance at about 227 nm on filtered portions 
of the solution under test, suitably diluted with Meaium, in 
comparlson with a standard solution prepared by dissoMng 
in the same Medium an accurately weighed quantity of 
Menadiol Sodium Diphosphate, previously dried in vacuum 
over phosphorus pentoxide for 4 hours, the dried sam ple 
having a known concentration determined by titration with 
0.01 N ceric sulfate VS as directed in the Assay. 

Toierances— Not less than 75% (Q) of the labeled amount 
of CnHsNa^ePj - 6H 2 0 is dissofved in 30 minutes. 

Uniform i ty of dosage units (905): meet the require- 
ments. 

Procedurę for content uniformity —[NOTĘ—Use low-actlnic 
glassware.] Transfer I finely powdered Tablet to a gfass-stop- 
pered centrifuge tubę, add 25 mL of pH 8.0 phosphate 
buffer (see under Solutions in the section Reagents , Indica - 
fors, and Solutions ), and shake vigorously for several min¬ 
utes. Filter into a 50-mL volumetric fiask, rinse the centri¬ 
fuge tubę, and filter with three 5-mL portions of pH 
8.0 phosphate buffer, adding the rlnsinas to the volumetric 
fiask, dilute with pH 8,0 phosphate buffer to volume, and 
mix, Dilute a portion of this solution quantitatively and step- 
wise, if necessary, with pH 8,0 phosphate buffer to provide 
a solution containing approxlmately 40 pg of menadiol so¬ 
dium diphosphate per mL. Concomitantly determine the ab¬ 
sorbances of this solution and of a solution of Menadiol So¬ 
dium Diphosphate, previously dried in vacuum over 
phosphorus pentoxide for 4 nours, in the same Medium hav- 
rng a known concentration of about 40 jig per mL, at the 
wavelength of maximum absorbance at about 297 nm, with 
a suitable spectrophotometer, using pH 8,0 phosphate 
buffer as the blank. Calculate the quantity, in mą of 
CnNeNa^OflPz * 6H z O in the Tablet taken by the formula: 

{TC/D){Au/A$ 

in which T is the labeled guantity, in mg, of menadiol so¬ 
dium diphosphate in the Tablet, C is the concentration, in 
pg per mL, of CnHsNa.łOsP^ ■ 6H 2 0 in the Standard solution, 
D is the concentration, in ug per mL, of menadiol sodium 
diphosphate in the test solution, based upon the labeled 
quantity per Tablet and the extent of dilution, and A u and As 
are the absorbances of the solution from the Tablet and the 
standard solution, respectively. 

Assay —Weigh and finely powder not less than 20 Tablets. 
Transfer an accurately weighed portion of the powder, 
ecjuivalent to about 50 mg of menadiol sodium 
diphosphate, to a 250-mL beaker Moisten the powder with 
a few mL of glacial acetic acid, and then add sufficient 
□uantity of the acid to make 25 mL. Add 25 mL of 3 N hy- 
drochloric acid and 25 mL of water, mix, and titrate with 
0.01 N ceric sulfate VS, determining the endpoint potentio- 
metrically using a calomel-platinum electrode system. Each 
mL of 0.01 N ceric sulfate is equivalent to 2.651 mg of 
GTHaNa-iOsPj-óhhO, 
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CnH B O 2 172,18 

1,4-Naphthalenedione, 2-methyl-; 
2-Methyi-1,4-naphthoquinone [58-27-5]. 

DEFINiTION 

Menadione contains NLT 98.5% and NMT 101,0% of men¬ 
adione (CnHaO^ calculated on the dried basis. 
[OAimoN—Menadione powder is irritating to the respiratory 
tract and to the skin, and a sol u don of it in alcohof is a 
vesicant.] 

IDENTIFICATION 

* A. INFRARED AB50RPTI0N (197K) 

* B. ULTRAVIOLET Absorption (197U) 

Standard solution: 5 pg/mL of USP Menadione RS in 
alcohol 

Sample solution: 5 jig/mL in aicohol 
Analytical waveJength: 250 nm 
Acceptance criteria: Absorptrvities, calculated on the 
dried basis, do not differ by morę than 3,0%, 

ASSAY 

* Procedurę 

Sample solution: Transfer about 150 mg of Menadione 
into a 150-mL volumetric fiask, Add 15 ml each of gla- 
cial acetic acid and 3 N hydrochlonc add, and rotate 
the fiask until Menadione is dissolved. Add about 3 g of 
zinc dust, and close the fiask with a stopper bearing a 
Bunsen valve, Shake, and allow to stand in the dark for 
1 h, with frequent shaking. Rapidly decant the solution 
through a pledget of cotton into another fiask, immedi- 
ately wash the reduction fiask with three 10-mL por- 
tions of freshly boiled and cooled water, and add 
0,1 mL of ortnophenanthroline IS. 

Titrimetric system 
Modę: Direct titration 
Titrant: 0.1 N ceric sulfate VS 
Endpoint detection: Potentiometric 
Analysis: immediateJy titrate the combfned filtrate and 
washings with Titrant, Perform a blank determination, 
and make any necessary correction. Each mL of 0,1 N 
ceric sulfate is equiva!ent to 8,609 mg of menadione 
(C n H B 0^ 

Acceptance criteria: 98.5%-101.0% on the dried basis 

IMPURITIES 

■ Residue on IGNETION (281): NMT 0,1% 

* ORDJNARY IMPURITIES (466) 

Standard solution and Sample solution: Methanol 
Eluant: Chloroform 
yisualization: 1 

Acceptance criteria: Meets the requirements 

SPECIFIC TESTS 

* Melting Rance or Temperaturę, Ctass i (741): 

105MO 7 ° 

* Loss ON DRYINC (731) 

Analysis: Dry over sijica gel for 4 h, 

Acceptance criteria: NMT 0,3% 

ADDITIONAL REQUIREMENT$ 

* Packaginc and Storach: Preserve in wefl-dosed, light- 

resistant containers, Storę at 25°, excursions permitted 
between 15° and 30°. 


* USP Reference Standards (11) 
USP Menadione RS 


Menadione Injjection 

» Menadione Injection is a sterile solution of 
Menadione in oil. It contains not less than 
90.0 percent and not morę than 120.0 percent of 
the labeled amount of CnH&Oz* 

Packagang and stora ge*—Preserve in single-dose or in 
multipie-dose containers, preferably of Type l glass, 

USP Reference standards (11)— 

USP Endotoxin RS 
USP Menadione RS 

Bacterlal Endotoxins Test (85)—It contains not morę 
than 58.3 USP Endotoxin Units per mg of menadione. 

Other reguirements —It meets the requirements under in- 
jections and Implanted Drug Products (1), 

Assay“[NOTE—Avoid exposing Menadione and rts Solutions 
to light throughout the AssoyJ 

Standard preparation —Transfer about 25mg of USP Men¬ 
adione RS, accurately weighed, to a 100-mL volumetrlc 
fiask, dissolve in a mixture of equal volumes of alcohol and 
ether, di tutę with the same mixture to volume, and mix, 
Keep the solution tightly ciosed in a dark, cool place, and 
use it within 7 days. 

Assay preparation —Transfer an accurately measured vol- 
ume of Injection, equivalent to about 25 mg of menadione, 
to a 100-mL volumetric fiask, dilute with a mixture of equal 
Yolumes of ether and alcohol to volume, and mix. 

Procedurę— Transfer 1.0 mL each of the Standard prepara¬ 
tion and the Assav preparation to separate 50-mL volumetric 
flasks, add to eacn 4 mL of alcohol, and mix. Then to each 
fiask add 1,0 mL of a solution prepared by dissolvmg 50 mg 
of 2,4-dtnitrophenylhydrazine in 20 mL ot a mixture of 2 
volumes of 3 N hydrochloric acid and 1 voIume of water. 
Place the flasks in a bath maintained at 70° to 75° for 
15 minutes, shaking vigorously every 2 to 3 minutes. Imme- 
diately after the heating, cool the ffasks to about 25°; then 
add to each 5 mL of aleoholic ammonia, prepared by mix- 
ing equaJ vo!umes of aicohol and ammonium hydroxide, 
Shake the flasks thoroughty, add alcohol to make 50.0 mL, 
mix, allow to stand for 15 minutes, and decant from any 
separated oil. Determine the absorbances of the Solutions, in 
1-cm cells at the wavelength of maximum absorbanee at 
about 635 nm, with a suitable spectrophotometer, using a 
reagent blank to set the instrument. Cafcuiate the quantity, 
in mg, of CnHeO? in each mL of the Injection taken by fhe 
formula: 

(0.1 C/l 0(Ao/A s ) 

in whkh C is the concentration, in pg per mL, of USP Men* 
adione RS rn the Standard preparation , V is the volume, in 
mL, of Injection taken, ano A u and A% are the absorbances of 
the Solutions from the Assay preparation and the Standard 
preparation , respectively. 
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Menthol 



C, 0 H 20 O 156.27 

Cydohexanol, 5-methyl-2~(1 -methylethyl)- [1490-04-6]. 

DEFINITION 

Menthol is an alcohol obtamed from oNs derived from a 
variety of mints or prepared synthetically. Menthol may 
be levorotatory (/-menthol) from natura! or synthetic 
5ources, or racemic (d/-menthoJ). It contains NLT 98.0% 
and NMT 102.0% of menthol (ChHkO). 


Acceptance criteria: 98.0%-102.0% 

HMFURITIES 

• Limit of Nonvolatile Residue 

Analysis: Evaporate 2 g, accurately weighed, in a tared 
open porcelam dhh on a steam bath, and dry the resi¬ 
due at 105° for 1 h. 

Acceptance criteria: NMT 0.05% 

• Related Compounds 

interna! standard solution, Standard solution, Chro- 
matographic system, and System suitability: Proceed 
as directed In the Assay. 

Sample solution: 5 mg/mL of Menthol in hexanes 
Analysis 

Sample: Sample solution 

Calculate the percentage of each indMdual impurity in 
the portion of Menthol taken: 

Result - (fy/fr) x 100 


IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the menthol peak of the 
Standard solution , as obtained in the Assay. 

■ B. ft meets the requrrements in Specifie Tests for Optkal 
Rotation (781S), Specifie Rotation. 

ASSAY 

* PROCEDURĘ 

internal standard solution: 0.5 mg/mL of anethole in 
hexanes 

Standard solution: 0.5 mg/mL of USP Menthol RS in 
Internal standard solution 

Sample solution: 0.5 mg/mL of Menthol in Internal 
standard solution 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: GC 

Detector: Flame ionization 

Column: 0.53-mm x 30-m fused silica; coated with a 
1-pm layer of G16 stationary phase 
Temperatures 
Injection port: 250° 

Detector: 250° 

Column: 1 30“ (tsothemnal) 

Carrier gas: Helium 
Flow ratę: 10 mL/min 
Injection volume: 1 ul 
Injection type: Split rat i o of 10:1 
System suitability 
Sample: Standard solution 

[Notę —The relative retention times for menthol and 
anethole are about 0.5 and 1.0, respectiveiy.] 
Suitability reguirements 
Talling factor: NMT 2.0 for the menthol peak 
Relative standard deviation: NMT 2.0% for the peak 
response ratio of menthol to anethole in replicate 
injections 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of menthol (C 10 H 2 OO) in the 
portion of Menthol taken: 

Result = (ft u /fe) x (Cs/Cu) x 100 

Ru = peak response ratio of menthol to anethole 
from tne Sample solution 

Rs = peak response ratio of menthol to anethole 
from the Standard solution 
Q - concentration of USP Menthol RS in the 
Standard solution (mg/mL) 

C v - concentration of Menthol in the Somple 
solution (mg/mL) 


fu = peak response of each impurity from the 
Sample solution 

r T - sum of the responses of aII the peaks from the 
Sample solution 

Acceptance criteria 
IndMdual impurities: NMT 0.3% 

Total impurities: NMT 2.0% 

• READSLV OXtDiZABLE SUBSTANCES IN tf/-MENTHOL 

Sample solution: Place 500 mg of c//-mentho! in a 
elean, dry test tubę, and add 10 mL of a solution of 
potassium permanganate, prepared by diluting 3 ml of 
0.1 N potassium permanganate with water to 100 mL. 
Analysis: Place the test tubę in a beaker with water at a 
temperaturę between 45° and 50°. Remove the tubę 
from the bath at rntervals of 30 s, and mix guickly by 
shaking. 

Acceptance criteria: The purple color of potassium per¬ 
manganate is still apparent after 5 min. 

SPECIFIC TESTS 

i CONGEALfNG RANGĘ OF d/-MENTHOL 

(See Congeafing Temperaturę (651).) 

[Notę —Perform this test preferably in a room having a 
temperaturę below 30° and a relative humidtty below 
50%.] 

Sample: 10 g of dZ-menthol, previousiy diied in a desic- 
cator over stltca gel for 24 h 

Analysis: Place tne Sample in a dry test tubę having an 
internal diameter of 18-20 mm, and melt the contents 
at a temperaturę of about 40°. Suspend the test tubę in 
water having a temperatur© of 23°-25° f and stir the 
contents of the tubę continually with a themnometer, 
keeping the bulb of the thermometer immersed in the 
liquid. 

Acceptance criteria: d/-Menthol congeals at a tempera¬ 
turę between 27° and 28 c , Shortly after the tempera¬ 
turę has stabilized at the congeallng point, add a few 
mg of dried dZ-mentbol to the congeated mass, and 
continue stlrring, After a few min, the temperatur© of 
the mass quick!y rises to 30.5°-32.0°. 

- Meiting Rangę of /-Menthol 

(See Melting Rangę or Temperaturę (741).) 

Acceptance criteria: 41°^4 4° 

• Optical Rotation (7815), Specifie Rotation 

Sample solution: 100 mg/mL in alcohol 
Acceptance criteria 
/-Menthol: -45° to -51° 
dl- Menthol: -2° to+2° 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in tight containers, 

preferably at controlled room temperaturę. 

• Labeung; La bei tt to ind i ca te whether it is fevorotatory or 

racemic. 
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• USP Reference Standards (11) 
USP Menthol RS 


jyientfool Lezeroges 

DEFINITION 

Menthol Lozenges contain NLT 90.0% and NMT 125.0% of 
the labeled amount of menthol (CiaH^O), in a suitable 
molded base. 

IDENTIFICATION 

* A. The retention time of the menthol peak of the Sonple 
solution corresponds to that of the Standard solution , as 
obtained in the Assoy, 

ASSAY 
■ Procedurę 

Solution A: 250 mg/mL of sodium chloride in water 
Interna! standard solution; 2 mg/mL of anethole in 
hexanes 

Standard solution: 0.20 i mg/mL of USP Menthol RS in 
internaI standard solution , where 1 is the labeled quan- 
tity, in mg, of menthol in eath Lozenge 
Sampfe solution: Transfer 20 Lozenges to a 1-L screw* 
capped conical fiask. [Notę*—U se caps with inert whrte 
rubber liners.] Add 200 mL of water, 260 mL of Solution 
Ą and 100.0 mL of the Internol standard solution, and 
shake by mechanieal means for 30 min. Allow the 
phases to separate, and transfer a portion of the hex* 
anes phase to a suitable Container. 

Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: GC 

Detector: Flame lonization 

Column; Q.53-mm x 30-m fused silica; coated with a 
1-pm layer of G16 stationary phase 
Temperatures 

Column: 125° (isothermally) 

Injection port; 250 c 
Detector: 250° 

Carrier gas: Helium 
Flow ratę; 10 mL/min 
Injection volume; 1 (ii 
Injection type: Split ratio of 10:1 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention times for menthol and 
anethole are about 0.5 and 1,0, re$pectively.] 
Suitability reguirements 

Resolution: NLT 15 between menthol and anethole 
Tailing factor: NMT 2.0 for menthol and anethole 
Relative standard deviation: NMT 2.0% for repNcate 
injections 
Analysis 

Samples: Standard solution and Sample solution 
Calcu la te the percentage of the labeled amount of 
menthol (CioH^O) in the portion of Lozenges taken: 

Result = (Ru/Rs) x (Cs/C u) x 100 

R u = peak response ratio of the menthol to the 
anethole from the Sample solution 


Rs ~ peak response ratio of the menthol to the 
anethole from the Standard solution 
Cs = concentration of USP Menthol RS in the 
Standard solution (mg/mL) 

Cy - nominał concentration of menthol in the 
hexanes phase of the Sample solution 
(mg/mL) 

Aeeeptance criferia: 90.0%-1 25.0% 

ADDITIONAL REQUIREMENTS 

* Packaginc and Storage: Preserve in well-closed 
containers, 

* USP Reference Standards (11) 

USP Menthol RS 


Meperidine Hydrochloride 



CtsHjiNOj ■ HCI 283.79 

4~Piperidinecarboxylic add, 1 -methyl-4-phenyh ethyl ester, 
hydrochloride; 

Eth^Ymethyl-4*phenylison!pecotate hydrochloride 

DEFINITION 

Meperidine Hydrochloride contains NLT 98,0% and NMT 
102.0% of meperidine hydrochloride (CisHsiNO*- HCI), 
cafculated on the dried basls. 

IDENTIFICATION 

■ A. Identification—Organ ic Nitrogemous Bases (181): 
Meets the reguirements 

* B. Identification Tests—General, Chloride (191) 

Sample solution: 10 mg/mL 
Acceptance criteria: Meets the requirements 

* C The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assoy. 

ASSAY 

» Procedurę 

Solution A: Transfer about 6.8 g of monobasic potas- 
sium phosphate to a 1000-mL volumetric fiask, Dissolve 
in and dilute with water to volume. Add 10 ml of tri- 
ethylaminę, and mix. Adjust with phosphoric add to a 
pH of 7.0, and frlter* 

Mobile phase: Acetonitrile and Solution A (550:450), 
filtered and degassed 

Standard stock solution: 0.6 mg/mL of USP Meper¬ 
idine Hydrochloride RS in water 
Standard solution: 0.12 mg/mL of USP Meperidine Hy- 
drochloride RS from the Standard stock solution in Mo¬ 
bile phase 

Sample stock solution: 0.6 mg/mL of Meperidine Hy* 
drochloride in water 

Sample solution: 0.12 mg/mL of Meperidine Hydro¬ 
chloride from the Sample stock solution in Mobile phase 
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Chromafographic system 

(See Chromatog ropny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 230 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1 m L/m En 
injection voiume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Column effidency: NLT 2000 theoretieai ptates 
Tai ling factor: NMT 2 for the meperidine peak 
Re!ative standard deviation: NMT 2% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of meperidine hydrochloride 
(C 15 H 21 NO 2 * HC1) in tne portion of Meperidine Hydro 
chloride taken: 

Result = (ru/rS) x (Cs/Cu) x 100 

r u - peak response of meperidine from the Sample 
solution 

rs - peak response of meperidine from the 
Standard solution 

Cs = concentration of USP Meperidine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

C v - concentration of Meperidine Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: 98.0%-102,0% on the dried basis 

OTHER COMPONENTS 

* CONTENT OF CHLORIDE 

Sample solution: Transfer about 500 mg of Meperidine 
Hydrathioride, preyiously dried, to a 250-mL conical 
fiask. Add 15 mL of water, 5 ml of gfaciaf acetrc acid, 

50 mL of methanol, and 0.2 mL of eosin Y T5. 

Analysis: Titrate the Sample solution with 0.1 N silver 
ni tratę VS to a rose-tolored end point. Eath mL of 0.1 IM 
sllver nitrate is equiva!eni to 3.545 mg of chforide. 
Acceptance criteria: 12.2%“12,7% of chloride is 
found. 

IMPUR1TIES 

■ Residue on Egnition (281): NMT 04% 

* Organic Impurities 

Sample solution: 10 mg/mL in water 
Chromatographic system 
Modę: GC 

Detector: Flame ionization 

Column: 2-mrn x 2-m glass; 10% phase G3 on sup- 

port 51A 
Temperatures 
Column: 190° 

Injection port: 2 55° 

Detector: 280° 

Carrier gas: Helium 
Flow ratę: 28 mL/min 
Injection voJume: 2,0 pL 
Analysis 

Sample: Sample solution 
Calculate the area percentage of each peak. 
Acceptance criteria: No peaK other than the prindpai 
peak (except for the solyent peak) constitutes morę 
than 1 . 0 % of the total area. 

SPECIFIC TESTS 
a LOSS ON DRYDIMG (731) 

Analysis: Dry under vacuum at a pressure between 20 
ano 40 mm of mercury at 80° for 4 h. 


Acceptance criteria: NMT 1,0% 
o Melting Rangę or Temperaturę (741) 

Sample: Dried under vacuum at 80° for 4 h 
Acceptance criteria: 18ó 0 -189° 

ADD9TIONAL REQUIREMENT$ 

* PaCKAGING and Storage: Preserve in wel]-closed, light- 

resistant containers, and storę at room temperaturę. 

* USP Reference Standards (11) 

USP Meperidine Hydrochloride RS 


Meperidine Hydrochloride Injection 

DEFINITION 

Meperidine Hydrochloride Injection is a stenie solution of 
Meperidine Hydrochloride in Water for Injection, It con- 
tains NLT 95.0% and NMT 105.0% of the labeled amount 
of meperidine hydrochloride (C 15 H 21 NO 2 HCI). 

IDENTIFICATION 

* A. Identification—Organic Nitrogenous Bases (181): 

Meets the requirements 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained In the Assay. 

ASSAY 

* Procedurę 

Buffer: Transfer about 6.8 g of monobasic potassium 
phosphate to a 1000-mL volumetric fiask. Dissolve in 
and dilute with water to volume, Add 10 mL of triethyh 
aminę, and mix. Adjust with phosphoric acid to a pH of 
7.0, and filter. 

Mobile phase: Acetonitrile and Buffer (550:450), filtered 
and degassed 

Standard stock solution: 0.6 mg/mL of USP Meper- 
rdine Hydrochloride RS in water 
Standard solution: 0.12 mg/mL of USP Meperidine Hy¬ 
drochloride RS from the Standard stock solution in Mo- 
bile phase 

Sample stock solution: Transfer a measured vo!ume of 
Injection equivalent to about 300 mg to a 100-mL volu- 
metric fiask, and dilute with water to volume. 

Sample solution: Transfer 1,0 mL of the Sample stock 
solution to a 25-mL volumethc fiask, dilute with Mobile 
phase to volume, and mlx. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection vo!ume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Column effidency: NLT 2000 theoretieai plates 

Tailing factor: NMT 2 

Relative standard deviation: NMT 2% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the fabeled amount of 
meperidine hydrochloride (C^HziNOz ■ HCI) in the 
portion of Injection taken: 

Result = ( rjrs ) x (Cs/ Cu) x 100 

r u - peak response from the Sample solution 

r$ - peak response from the Standard solution 

C 5 - concentration of USP Meperidine 

Hydrochloride RS in the Standard solution 
(mg/mL) 
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Cu = nominał contentration of meperidine 
hydrochloride in the Sampie soiution 
(mg/mL) 

Acceptance criteria: 95.096-105.0% 

5PECJFIC TESTS 

* PH<791): B.5-6.0 

* Bacterial Endotoxjn5 Test (85): It contains NMT 2A 
USP Endotoxin Units/mg of meperidine hydrochloride. 

* Other Requirements: it meets the requirements in Injec - 

tions and Implonted Drag Products (1). 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in single-dose or mul- 
tiple-dose containers, preferably of Type I gfass. 

* USP Reference Standard* * (11) 

USP Endotoxin RS 

USP Meperidine Hydrochloride RS 


IVIeperldłne Hydrochloride Orał Soiution 

DEFINITION 

Meperidine Hydrochloride Orał Soiution contains NIT 
95.0% and NMT 105.0% of the labeled amount of 
meperidine hydrochloride (Cts^iNO; ■ HCI). 

IDENTIFICATION 

• A. 

Sampie soiution: Transfer a volume of Orai Soiution 
nominally equivalent to about 100 mg of meperidine 
hydrochloride to a 125-mL separator. Add 40 mL of 
water and 3 mL of 1 N sodium hydroxide, and extract 
with three 25-mL portions of n-hexane. Wash the com- 
bined extracts with two 20-mL portions of water, dis- 
card the water, and then extract with three 25-mL por¬ 
tions of 0.1 N hydrochloric acid. Transfer the extracts to 
a 100-mL volumetnc fiask, dilute with 0.1 N hydrochlo¬ 
ric add to vo!ume, and mix. 

Standard soiution: Prepare in a way simiiar to Ihat for 
the Sampie soiution, ustng USP Meperidine Hydrochlo¬ 
ride RS. 

Acceptance criteria: The UV absorption spectrum of 
the Sampie soiution exhibits maxima and minima at the 
same wavelengths as those of the Standard soiution. 

ASSAY 

* Procedurę 

Sampie soiution: Transfer a suttable volume of Orał So- 
lution nominally equivalent to about 250 mg of meper¬ 
idine hydrochloride to a separator, and add 3 mL of 1 N 
sodium hydroxide. Extract with five 20-mL portions of 
chloroform, and filter the extracts through a pledget of 
cotton into a 250-mL conical fiask. Wash the cotton 
with 5 mL of chloroform, and add the washing to the 
oombmed filtrates. Add 10 mL of glacial acetic acid and 
2 drops of wystał violet TS. 

Anafysis: Titrate with 0.1 N perchloric add VS to a blue 
endpoint Perform a blank determination, and make 
any necessary correction. Each mL of 0.1 N perchloric 
acid is equiva!ent to 28.38 mg of meperidine hydro¬ 
chloride (CwHiiNOi HCI). 

Acceptance criteria: 95.0%-l 05.0% 

PERFORMANCE TESTS 

■ Deliverable Volume (698): Meets the requirements for 
orał soiution packaged in multiple-unit containers 


• Uniformity of Dosage Units (905): Meets the require- 
ments for orał soiution packaged in single-unit containers 

SPECIFIC TESTS 

• PH (791): 3.5-4.1 

ADDITIONAL REQUIREMENT$ 

■ Packaging and Storage: Preserve in tight, llght-resistant 
containers. 

• USP Reference Standards (11) 

USP Meperidine Hydrochloride RS 


Meperidine Hydrochloride Tablets 

DEFINITION 

Meperidine Hydrochloride Tablets contarn NLT 95.0% and 
NMT 105.0% of the labeled amount of meperidine hy- 
drochlortde (CuHaiNOa ■ HCI). 

IDENTIFICATION 

* A. Identification—Organłc Nitrogenous Bases (181) 

Sampie soiution: Transfer an amount nominally equiva- 
lent to about 50 mg of meperidine hydrochloride from 
powdered Tablets to a separator, add 10 mL of water, 
and shake. Add 5 mL of saturated sodium chloride solu- 
tion and 1 mL of sodium hydroxide soiution (1 in 25). 
Extract with three 20-mL portions of chloroform, filter- 
ing the extracts through cotton overlatd with anhydrous 
sodium sulfate, Evaporate the chloroform on a steam 
bath, and dfssoke the residue in 4 mL of carbon 
disulfide. 

Standard soiution: In a second separator, proceed as 
directed in the Somple soiution , using 50 mg of USP 
Meperidine Hydrochloride RS. 

Analysis: Proceed as directed in the chapter, beginning 
with "Determine the absorption spectra 71 . 

Acceptance criteria: Meet the requirements 

* B. The retention time of the major peak of the Sampie 
soiution corresponds to that of the Standard soiution, as 
obtained in the Assay . 

ASSAY 

* Procedurę 

Soiution A: Transfer about 6.8 g of monobasic potas- 
sium phosphate to a 1000-ml volumetric fiask. Dtssolve 
in and dilute with water to vo!ume. Add 10 ml of tri- 
ethylaminę, and mix. Adjust with phosphoric acid to a 
pH of 7.0, and filter. 

Mobile phase: Acetonitrile and Soiution A (550:450), 
fiftered and degassed 

Standard stock soiution: 0.6 mg/mL of USP Meper¬ 
idine Hydrochloride RS in water 
Standard soiution: 0.12 mg/mL of USP Meperidine Hy¬ 
drochloride RS from the Standard stock soiution in Mo¬ 
bile phase 

Sampie stock soiution: Transfer an amount nominally 
equivalent to about 60 mg of meperidine hydrochloride 
from NLT 20 finely powdered Tablets to a 100-mL volu- 
methc fiask. Add about 70 mL of Mobile phase, and 
sonicate for 10 min with occasional shaking. Shake by 
mechanicat means for about 30 min, dilute with Mobile 
phase to volume, mix, and filter. 

Sampie soiution: Nominally equiva!ent to 0.12 mg/mL 
of meperidine hydrochloride in Mobile phase from the 
Sampie stock soiution 
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Chromatographk system 

(See Chromatogropny (621 ), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 
Column: 3*9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injeetion volume: 20 |il 
System suitability 
Sam ple: Standard solution 
Suitability reguirements 
Column effidency: NIT 2000 theoretrcal plates 
Tarlirtg factor: NMT 2 for the meperidine peak 
Relative standard deviation: NMT 2% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of mepericfine hydrochloride 
{CisH 2 ]NO? ■ HCI) in tne portion of Tablets taken: 

Result = (r u /rs) x (Ci/Ci/) x 100 

r u = peak response of meperidine from the Sample 
solution 

fs = peak response of meperidine from the 
Standard soiution 

Ci = concentration of USP Meperidine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of meperidine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 95,0%-105*0% 

PERFORMANCE TESTS 

* Dissolutjon (711) 

Medium: Water; 500 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Standard solution: A known concentration of USP 
Meperidine Hydrochloride RS in Medium 
Sample solution: Filter portions of the solution under 
test, and suitably dilute with Medium, if necessary. 
Chromatographtc system and System suitability: Pro- 
ceed as directed in the Assoy* 

Analysis: De termin e the labeted amount of meperidine 
hydrochloride (C 15 H 71 NO 2 - HCI) dissolved by compahng 
the peak response of meperidine from the Sample solu¬ 
tion with that from the Standard solution. 

Tolerances: NLT 75% (Q) of the labeled amount of 
meperidine hydrochloride (C 15 H 21 NO 2 ■ HCI) is dissolved* 

* Umiformity of Dosage Units (905): Meet the 
reguirements 

ADDmONAL REQUIREMENTS 

» Packaginc and Storage: Preserve in well-closed, łight- 
resistant containers. 

* USP Reference Standards (11) 

USP Meperidine Hydrochloride RS 


Mepheriytoin 



2,4-lmidazolidinedione, 5-ethyl-3^methyl-5-phenyi-, (±)-; 
{±)-5-Ethyl-3-methyl-5-phenylnydantom [50-1 2-4]. 

DEFINITION 

Mephenytoin contains NLT 98.0% and NMT 102*0% of 
mephenytoin {CzHmNzOj?), calculated on the dried basis* 

IDENTIFICATION 

* A. INFRARED A&SORPTION (197K) 

* R* The retention time of the major peak of the Sample 

solution corresponds to that of the Standard soiution as 
obtained in the Assay. 

ASSAY 
« Procedurę 

Mobile phase: Acetonrtrile, methanol, and water 
(10:38:52) 

System suitability solution: 0.015 mg/mL of propi- 
ophenone and 1.5 mg/mL of USP Mephenytoin R5 in 
Mobile phase. Sonicate if necessary. 

Standard solution: 5.0mq/mL of USP Mephenytoin RS 
in Mobile phase * Sonicate ff necessary. 

Sample solution: 5.0 mg/mL of Mephenytoin m Mobile 
phase 

Chromatographk system 

(See Chromatogropny (621 ), System Suitability.) 

Modę: IC 

Detector: UV 257 nm 
Column: 3.9-mm x 15-cm; packing L7 
Flow ratę: 1 mL/min 
injeetion vo!ume: 10 pL 
System suitability 
Sample: System suitability soiution 
[Notę—S ee Tobie 1 for reiative retention times.] 
Suitability requirements 

Column effidency: NLT 4000 theoretical plates for 
the mephenytoin peak 

Relative standard deviation: NMT 2.0% for the 
mephenytoin peak 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of mephenytoin (CuHuNiOi) 
in the portion of Mepnenytoin taken: 

Result = (fy/fj) x (CdCu) x 100 

fu - peak response from the Sample solution 

r$ = peak response from the Standard solution 

G = concentration of USP Mephenytoin RS tn the 
Standard soiution (mg/mL) 

C u - concentration of the Sample solution (mg/mL) 
Acceptance criteria: 98.0%-102,0% on the dried basis 

IMPURITIES 

* Residue on IGNITION (281); NMT 0*1% 


Delete the followlng: 

** Heavy Metals, Method II (231): NMT 20 ppm* (omh i 

]*v 2018 ) 

* ORGANIC IMPURITIES 

Mobile phase: Aceton itrile, metha noi, and water 
(10:38:52) 

System suitability solution: 0,015 mg/mL of propi- 
ophenone and 1.5 mg/mL of USP Mephenytoin RS in 
Mobile phase 

Sample solution: 5,0 mg/mL of Mephenytoin in Mobile 
phase 



C ia HnNjQi 


218*25 
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Chrom atographic system 

(See Chromatogropny <621X System Suitability.) 

Modę: LC 

Detector: UV 225 nm 
Coiumn: 3.9-mm x 15-cm; packing 17 
Flow ratę: 1 mL/mtn 
Injection volume: 10 pL 
System suitability 
Sample: System suitability solution 
[Notę— See Tobie 1 for relative retention times.] 
Suitability reguirements 

Coiumn effkiency: NLT 4000 theoretieal plates for 
Ihe mephenytoin peak 

Reiative standard deviation: NMT 2,0% for the 
mephenytoin peak 
Analysis 

Sample: Sample sotution 

Calculate the percentage of each impurity in the por- 
tion of Mephenytoin taken: 

Result - {rv/fr) x (1/F) x 100 

fu = peak response for each impurity 
fr - sum of the responses of all of the peaks 

F - relative response factor for the corresponding 

impurity (see Tobie 1) 

Acceptance criteria: See Tobie L 


Table 1 


Name 

Retatiye 

Retention 

Time 

ReJative 

Response 

Factor 

Acceptance 
Criteria, 
NMT f%\ 

Desmetbyl 

phenytdn* * 

0.ĆĆ 

0.86 

1.0 

Mephenytoin 

1.0 

__ 

.. 

Methyl 

mephenytoin 

1,17 

1,0 

1.0 

Propiophe- 

none 

1.5 

27 

1.0 

Any indfvldual 
unspecified 
impurity 

— 

1.0 

0.10 

Total 

— 

— 

1.5 


* 5 - Elhy I-5-phe nyl irrti d azoli d in e*2, 4 -d Eon e. 

6 5-Ethy I-1,3-di methy [- 5 -pheny li m idazol Edi ne- 2,4 - d i one . 

5PECIFIG TESTS 

* Loss ON Drving (731) 

Analysis: Dry at 105° for 4 h. 

Acceptance criteria: NMT 1.0% 

ADDITIONAL REQUIREMENTS 

* Packacing and Storage: Preserve in tight containers he¬ 

lów 30 Ę . 

* USP Reference Standards (11) 

USP Mephenytoin RS 


Mephenytoin Tablets 

DEFINITtON 

Mephenytoin Tablets contain NLT 90.0% and NMT 110,0% 
of the labefed amount of mephenytoin (CiaH^NzO?). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay , 


A5SAY 

* Procedurę 

Mobile phase: Aceton i trfle, methanol, and water 
(10:38:52) 

System suitability solution: 0.015 mg/mL of propi- 
ophenone and 1.5 mg/mL of USP Mephenytoin RS in 
Mobile phase. Sonicate if necessary. 

Standard solution: 5,0 mg/mL of USP Mephenytoin RS 
in Mobile phase , Sonicate ii necessary. 

Sample solution: Nominally 5,0 mg/mL of 
mephenytoin prepared with NLT 500 mg from NLT 
20 powdered Tablets as follows. Transfer the powder to 
a suitable voiumetric fiask, Add 60% of the fiask vo!ume 
of Mobile phase, sonicate for 10 min, and shake by me- 
chanical means for 30 min. Dilute with Mobile phase to 
voiume, and filter, discarding a suita ble portion of the 
filtrate. 

Chrom atographic system 

(See Chromatogropny (621), System Suitability. .) 

Modę: LC 

Detector: UV 257 nm 
Coiumn: 3.9-mm x 15-cm; packing L7 
Flow ratę: 1 ml/min 
injection volume: 10 pL 
System suitability 
Sample: System suitability solution 
[Notę—S ee Tabfe I for relative retention times.] 
Suitability reguirements 

Coiumn effkiency: NLT 4000 theoretieal plates for 
the mephenytoin peak 

Re)ative standard deviation: NMT 2.0% for the 
mephenytoin peak 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
mephenytoin (G 2 H 14 N 2 O 2 ) in the portion of Tablets 
taken: 

Result = (ru/rs) x (G/G) x 1 00 

ru = peak response from the Sample solution 

fs = peak response from the Standard solution 

Cs = concentration of USP Mephenytoin RS in the 
Standard solution (mg/mL) 

C u = nominał concentration of mephenytoin in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

• DlSSOLUTION (711) 

Medium: Water; 500 mL 
Apparatus 2: 75 rpm 
Time: 60 min 
instrumental conditions 
Modę: UV 

Analytkal wavelength: Wavelength of maximum ab- 
sorbance at about 257 nm 

Standard solution: 0,2 mg/mL of USP Mephenytoin RS 
in Medium 

Sample solution: Filter a portion of the solution under 
test, Dilute the fil tratę, if necessary, with Medium. 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
mephenytoin (C 12 H 14 N 2 O 2 ) dissolyed: 

Result= (Au/As) x Q x D x 1/ x (1/L) x 100 

Au - absorbance of the Sample solution 
Aj ~ absorbance of the Standard solution 
Cs - concentration of USP Mephenytoin RS in the 
Standard solution (mg/mL) 

D - dilution factor, if used 

V = volume of Medium, 500 mL 
i ~ labei daim (mg/Tablet) 
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Tolerances: NLT 70% (Q) of the labeled amount of 
mephenytoin (C 12 I-L 4 N 2 O 2 ) is dissołved. 

* Uniformity of Dosage Units (905): Meet the 

requirements 

IMPURITIES 

* Organic Impurities 

Mobile phase: Acetonitrile, methanol, and water 
(10:38:52) 

System suitability solution: 0.015 mg/mL of proph 
ophenone and 1*5 mg/mL of USP Mephenytoin RS in 
Mobile phase . Sonicate if necessary. 

Sample solution: Nominally 5.0 mg/mL of 
mephenytoin prepared with NLT 500 mg from NLT 
20 powdered Tablets as follows. Transfer the powder to 
a suitable volumetric fiask. Add 60% of the fiask volume 
of Mobile phase , sonicate for 10 min, and shake by me- 
chanical means for 30 min. Dilute with Mobile phase to 
volume, and fi!ter, discardtng a suitable portion of the 
filtrate. 

Chromatographic system 

(See Chmmatography {621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 
Column: 3.9-mm x 15-cm; packing L7 
Fiow ratę: 1 m L/min 
Injectjon vo!ume: 10 pL 
System suitability 
Sample: System suitability solution 
[Notę—S ee Tobie 1 for relative retention times.] 
Suitability reąuirements 

Column efficiency: NLT 4000 theoretical plates for 
the mephenytoin peak 

Relative standard deviation: NMT 2,0% for the 
mephenytoin peak 
Anaiysis 

Sample: Sample solution 

Caleulate the percentage of each impurity in the por¬ 
tion of Tablets taken: 

Result = (rJr T ) x (1/0 x 100 

r y - peak response of each impurity 
r T - sum of tne responses of all of the peaks 

F = relative response factor (see Tobie 1) 

Acceptance criteria: See Tobie 1. 


Ta ble 1 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Desmethy! pbenytoirr 1 

O.óć 

0.86 

1.0 

Mephenytoin 

1.0 

__ 

_ 

Methvl mephenvtoin b 

1.2 

1.0 

1.0 

PropioDhenone 

1.5 

2.7 

1.0 

Any individuaf 
unspedfied degrada- 
tron product 

— 

1.0 

0.2 

Total impurities 

_„ 


2.0 


* S-Et hyl-S-pheny I imidazolidine- 2 , 4-dionę. 
b S-Eihyl-1 ^-dśnnethył-S-phenylimidazolEdtnę-S^-dione. 


ADDITJONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers, 
and storę betów 30°. 


• USP reference Standard* (11) 

USP Mephenytoin RS 


IVIephobarbital 



CijHuNjOj 246.26 

2,4,6(1 tf,3 H t 5 tf)-Pyrimidinetrione, 5-ethyl-l -methyl- 
5-phenyh; 

5-Ethyi-1 -methyU5-phenylbarbituric acid [115-38-8]. 

DEFENiTION 

Mephobarbital contains NLT 98.0% and NMT 100.5% of 
mephobarbital {CnH M N 20 j), calculated on the dried 
basis. 

IDENTIFICATION 

* A* INFRARED ABSORPTION (197M) 

* B 

Sample: 200 mg of Mephobarbital 
Anaiysis: Boil the Sample with 10 mL of 1 N sodium 
hyoroxide. 

Acceptance criteria: Ammonia is evofved. 

* C 

Difuent: Sodium hydroxide solution (1 in 500) 

Sample solution: 12 mg/mL of Mephobarbital prepared 
as follows. Shake about 60 mg of Mephobarbital with 
5 mL of Diluent, and fil ter. Use the filtrate. 

Anaiysis 1: Add 3 drops of mercuric nitrate TS to 1 mL 
of tne Sample solution . 

Acceptance criteria 1: A white predpitate is formed, 
and it is soluble in 6 N ammonium hydroxide. 

Anaiysis 2: Add sBver nitrate TS to 1 ml of the Sample 
solution. 

Acceptance criteria 2: A white predpitate is formed, 
and it dissoives readily in 6 N ammonium hydroxide. 

ASSAV 
o Procedurę 

Sample solution: 10 mg/mL of Mephobarbitai in 
d i m ethyl fo rm a m id e 

Anaiysis: Transfer 50 mL of Sample solution to a 200-mL 
fiask. Add 4 drops of thymolphtnalein TS. Titrate with 
0.1 N lithium methoxiae in toiuene V5 using a mag- 
netk stirrer and a cover for the fiask to protect against 
atmosphenc carbon dioxide. Perform a blank determt- 
nation. Each mL of OJ N lithium methoxide is equiva- 
lent to 24.63 mg of mephobarbital (CuH| 4 NaO^). 
Acceptance criteria: 98,0%-10G.5% on the dried basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1% 

SPECIF1C TE5TS 

* Loss ON Drying (731) 

Anaiysis: Dry a sample at 105° for 4 h. 

Acceptance criteria: NMT 1.0% 

* Melting Rangę or Temperaturę, Class I (741); 

176°-181° 

ADDITIONAi REQUIREMEIMTS 

* Packaging and Storage: Preserve in well-closed 

containers. 
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• USP Reference Standards <1T) 
USP Mephobarbital RS 


ftlephobarbital Tablets 

DEFINITION 

Mephobarbital Tablets contain NLT 95.0% and NMT 
110.0% of the labeled amount of mephobarbital 
(ChHuNiOO, 

IDENTIFICATION 

* A. INFRARED ABSORPTION— C EN ERA L (197M) 

Sample: Residue obtained in the Assay 
Acceptance criteria: The infrared absorption spectrum 
of Sample is consistent with that of USP Mephobarbital 
RS. 

* B. Melting Rangę or Temperaturę (741) 

Sample: Residue obtained in the Assay 
Acceptance criteria: 1 74°-1 81 ° 

ASSAY 

* Procedurę 

Sample: Weigh a suitable number of powdered Tablets 
(NLT 20), and transfer an accurately weighed portion of 
powder, equivalent to 300 mg of mephobarbital, to a 
suitable extraction thimbfe. Extract with 15 mL of hex- 
ane, allow the thimble to drain, transfer to a continu- 
ous-extraction apparatus provided with a tared fiask, 
and extract the mephobarbital with chloroform for 2 h. 
Evaporate the chloroform on a steam bath with the aid 
of a current of air, and cool. 

Analysis: Dissoive the residue in 10 mL of alcohol, and 
evaporate. Dry the residue at 105°; for 1 h, cool, and 
weigh. The weight of the residue represents the weicht 
of mephobarbital (CuHwNjOł)' in the portion of Tablets 
taken* 

Acceptance criteria: 95.0%-11(LG% 

PERFORMANCE TE5TS 

* DlSSOLUTION (711) 

Buffet*; 1 L of 1% of 3-(dodecyldimefhylammonio) 
propanesulfonate in pH 8.0 phosphate buffer prepared 
as follows. Transfer 10.0 g of 3-(do decy Id i mętny lam* 
monio) propanesulfonate in 400 mL of warm water, 
and adci 250 ml of 0.2 M monobasic potassium phos¬ 
phate and about 220 mL of 0,2 M sodium hydroxide, 
Cool to room temperatura, adjust with 0.2 M sodium 
hydroxide to a pH of 8,0, dilute with water to 1000 mL, 
mix, and degas. 

Medium: Buffer, 900 mL 
Apparatus 2: 75 rpm 
Time: 75 min 

Standard solution: Known concentration of USP 
Mephobarbital RS in Medium 
Sample solution: Pass a portion of the solution through 
a nylon filter of 0.45-pm porę size, and, if necessary, 
suitably dilute with Medium . 

Instrumental conditions 
Modę: UV 

Analytical wavelength: 244 nm 
Analysis 

Samples: Standard solution and Sample solution 
Toterances: NLT 70% (Q) of the labeled amount of 
mephobarbital (CuHuNjOJ is d?ssolved, 

* Unifohmity of Dosage Unus, Content Uniformity (905) 

Prepare all of the Solutions concomitantly, 

Diluent: 6.2 g of boric add and 7.45 g of potassium 
chloride in 500 mL of water, Add 210 mL of sodium 
hydroxide solution (1 in 25). Add water to make 
2000 mL of Diluent. 

Standard stock solution: 10 mg/mL of USP 
Mephobarbital RS in Diluent 


Standard solution: 1,5 mg/mL of USP Mephobarbital 
RS in water from Standardstock solution 
Sample solution: Nominałly 1.5 mg/mL of 
mephobarbital prepared as follows. Transfer 1 Tablet to 
a glass-stoppered centrifuge tubę, crush the Tablet, and 
add 25.0 ml of Diluent Insert the stopper, shake for 10 
min, and, if necessary, centrifuge until elear, filtering 
the supernatant* Dilute a portion of the subsequent liq- 
uid with water. 

Instrumental conditions 
Modę: UV 

Analytical wavelength: 245 nm 
Celi: 1 cm 

Blank: Diluent and water (1:3) 

Analysis 

Samples: Standard solution and Sample solution 
Transfer 3.0 ml each of the Standard solution and the 
Sample solution to sępa ratę 200-mL volumetric flasks, 
and dilute each with Blank to volume, 

Determine the percentage of the labeled amount of 
mephobarbital (C 13 HT 4 N 2 O 3 ) f n the Tablet taken: 

Result = (AJAs) x (QfCd) x 100 

Au - absorbance of the Sample solution 
As ~ absorbance of the Standard solution 
Cs ~ concentration of the USP Mephobarbital RS in 
the Standard solution (mg/mL) 

C u - nominał concentration of mephobarbital in 
the Sample solution (mg/mL) 

Acceptance criteria: Meet the reguirements 

ADDITJONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-dosed 

containers, 

• USP Reference Standards (11) 

USP Mephobarbital RS 


Mepjyacaine Hydrochloride 



C, 5 H^N 2 0 ■ HCI 282.81 

2 -Piperidmecarboxamide, N-( 2 , 6 -dlmethylphenyf )-1 -methyl-, 
monohydrochloride, (±)-; 

(±H-Methyl-2",6'-pipecoloxyfidide monohydrochloride 
[1 722-62-9], 

DEFINITION 

Mepivacaine Hydrochloride contains NLT 98.0% and NMT 
102,0% of mepivacaine hydrochloride (C 15 H 22 N 2 O ■ HCI), 
calculated on the dried basts. 

IDENTIFICATION 

* A, Infrared Absorption (197K) 

* B, The retentlon time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained In the Assoy , 

* C Identification Tests — General, Chloride (191) 

Sample solution: 10 mg/mL 
Acceptance criteria: Meets the requirements 

ASSAY 

* Procedurę 

Buffer: 2.25 g/L solution of phosphortc acid, adjusted 
with 50% sodium hydroxide to a pH of 7,6 
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Mobile pbase: Acetonitrile and Buffer (35:65) 

System suitability soiution: 2 pg/mL of USP Mepiva- 
caine Hydmchloride RS and 3 pg/mL of USP Bupiva- 
caine Related Compound B RS in Mobile phase 
Standard soiution: 0.2 mq/mL of USP Mepivacaine Hy* 
drochioride RS in Mobile phase 
Sample soiution: 0.2 mg/mL of Mepivacaine Hydro- 
chloride in Mobile phase 
Chromatographic system 
{See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 15-cm; 5~pm packing LI 
Flow ratę: 1 m L/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability soiution and Standard 
sofuthn 

Suitability requirements 

Resolution: NLT 2.5 between buplvacaine related 
compound B and mepi va ta ine, System suitability 
soiution 

Tailing factor: NMT 1.5, Standard soiution 
Relative standard deviation: NMT 1.0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Caleulate the percentage of mepivacaine hydrochlonde 
(C 15 H 22 N 2 O ■ HCI) in tne portion of Mepivaeaine Hy- 
drochioride taken: 

Result = (rufn) x (Cj/Cy) x 100 

fu = peak response from the Sample soiution 

r 5 = peak response from the Standard soiution 

Cs = concentration of USP Meptvacaine 

Hydrochlonde RS in the Standard soiution 
(mg/ml) 

Cu - concentration of Meplyacafne Hydrochlonde 
in the Sample soft/f/on (mg/ml) 

Acceptance criteria: 98*0%-! 02.0% on the dried basis 

IMPURfTIES 

» Residue on Ignition (281): NMT 0.1% 

* Organic Impurities 

Mobile phase. System suitability soiution, and Chro¬ 
matographic system: Proceed as dlrected in the As- 
say. The run time is three times the retention time of 
the mepivacaine peak. 

Standard soiution: 2 pg/ml of USP Mepivacaine Hy- 
drochioride RS in Mobile phase 

Sample soiution: 2 mg/rnL of Mepivacaine Hydrochlo¬ 
nde in Mobile phase 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

Suitability reguirements 

Resolution: NLT 2.5 between bupivacaine related 
compound B and mepivacaine. System suitability 
soiution 

Tailing factor: NMT 1.5, Standard soiution 
Relative standard deviation: NMT 2.0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Caleulate the percentage of any Impurity in the portion 
of Mepivacaine Hydrochlonde taken: 

Result = (ru/rj) x (Cs/ Cu} x 100 


r a - peak response of any indivtdual impurity from 
the Sample soiution 

O - peak response of mepivacaine from the 
Standard soiution 

Ca ^ concentration of USP Mepivacaine 

Hydrochlonde RS In the Standard soiution 
(mg/mL) 

Cu = concentration of Meprvacaine Hydrochlonde 
in the Sample soiution (mg/mL) 

Acceptance criteria: See Table h 


Table 1 


Name 

Re!ative 

Retention 

Time 

Acceptance 
Criteria, 
NMT {%> 

Buph/acaine related compound B 
fdesmethyl meDtvacaine> 

0.4 

0.15 

Meoivacaine 

1.0 


Picolinamide analog 

2.1 

0.15 

Anv individua5 unsDectfied impurity 


0.10 

Total impurities 

— 

0.4 


J N-(2,6~Di m ettiylph enyl)pjperidtn e-2^carboxaui id e. 
a N-(2,6-Dimethylphenyl)pico!inamide. 


• 2,6-DlMETHY LAN I LINĘ 

Prepare the Standard soiution and Sample soiution fresh, 
just before use. 

Standard stock soiution: 0.6 |iq/mL of USP Ropiva- 
caine Related Compound A RS In 1 N hydrochloric add. 
[Notę— Ropivacaine related compound A is 2,6- 
dimethylaniline hydrochlonde.] 

Standard soiution: Transfer 2.0 ml of the Standard 
stock soiution and 1.0 ml of 3 N sodrum hydroxide to a 
20-mL headspace vial, and immediately dose the vial 
with a cap. 

Sample stock soiution: 30 mg/ml of Meplvacaine Hy¬ 
drach loride in 1 N hydrochloric acld 
Sample soiution: Transfer 2.0 mL of the Sample stock 
soiution and 1.0 mL of 3 N sodium hydroxide to a 
20-mL headspace viaJ, and immediately close the vial 
with a cap. 

Chromatographic system 

(See Chromatogrophy (621), System Suitability.) 

Modę: CC 

Detector: Flame ionization 

Column: 0.53-mm x 30-m captllary; coated with 3-pm 
film of G43 
Temperatures 
Injection port: 225° 

Detector: 250° 

Column: See Table 2. 


Table 2 


Initial 

Temperaturę 

n 

Temperaturę 

Ramp 

{“/mini 

Finał 

Temperaturę 

n 

Hołd Time 
at Finał 
Temperatura 
(min) 

130 

10 

230 

5 
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Carrier gas: Helium 
Fiow ratę: 4 mL/min 
Injection type: Split ratio, 1:1 
Headspace sampler 
Equilibration tirne: 15 min 
Equilibration temperatura: 90° 

Loop temperatura: 215° 

Transfer linę temperaturę: 220° 

Via! pressure: About 1 5 psi 
Loop srze: 3 ml 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2,0 
Re!ative standard deviatton: NMT 1 5% 

Anaiysis 

Sam pies: Standard solution and Sample solution 
Cafcufate the ąuantrty, in ppm, of 2,6-drmethy (anilinę 
En the portion of Mepiyacaine Hydrochloride taken: 

Result - (ru/rs) x (Cs/Cu) x x IG 6 

fu - peak response of 2,6-dimethyEanitine from the 
Sample solution 

fs = peak response of 2,ó-dimethyłaniline from the 
Standard solution 

G - concentration of USP RopivacaIne Related 
Compound A RS in the Standard solution 
(pg/mL) 

Cu = concentration of Mepiyacaine Hydrochloride 
En the Sample solution (pg/mL) 

M rł - molecular weight of 2,6-dfmethylanitine, 

121.18 

M f 2 ~ molecular weight of 2,6-dimethyfaniline 
hydrochloride (ropiyacaine related 
compound A), 157.64 
Acceptance criteria; NMT 20 ppm 

SPECIFIC TESTS 

• LOSS ON DRYING (731) 

Anaiysis: Dry at 105° for 4 h, 

Acceptance criteria: NMT 1.0% 

ADDmONAL REQU!REMENT5 

* Packaging and Storage; Preserve in well-dosed 

confainers. 

® USP REFERENCE STANDARDS (11) 

USP E>upivaeaine Related Compound B RS 
N“(2,ó-Dimethy[phenyl)ptperidme-2-carboxamide, 
ChH^N.O 232.32 
USP Mepivacaine Hydrochloride RS 
USP RopivacaEne Related Compound A RS 
2,6-Dimethylanjfine hydrach toride. 

CaHnN-HCl 157.64 


Mepiyacaine Hydrochloride Injection 

DEFINITION 

Mepiyacaine Hydrochloride Injection Is a stenie solution of 
Mepiyacaine Hydrochloride in Water for injection. IL con- 
fains NLT 95.0% and NMT 105.0% of the labeled amount 
of mepiyacaine hydrochloride (C 15 H 23 N 2 O ■ HCI). 

IDENTIFICATION 

o A. Identification—Organic Nitrogenous Bases (181): 

Meets the reguirements 

* B. 

Anaiysis: Extract a volume of Injection, equivalent to 
200 mg of mepiyacaine, with two 10 -mL portions of 
ether, and discard the ether extracts. Ren der the re- 
maining solution slightly alkaline with sodium carbonate 


TS t and extract the precipitate with ether. Evaporate 
the ether extract on a steam bath to dryness, and dry 
the residue under yacuum at 60 3 for 1 h. 

Acceptance criteria: The mepiyacaine obtained melts 
between 149° and 153°. 

ASSAY 
o Procedurę 

Buffer: 3.40 g/L of monobaslc potassium phosphate 
and 4,35 g/L of dibasic potassium phosphate in water. 
Adjust wifn potassium hydroxide or phosphoric acid to 
a pH of 6.3/ 

Mobile phase: Acetonitrile and Buffer (35:65) 

System suitability solution: 0.05 mg/mL of methylpar- 
aben and 1.0 mg/mL of USP Mepiyacaine Hydrocnlo- 
ride RS in Mobile phase 

Standard solution: 1 .0 mq/mL of USP Mepiyacaine Hy¬ 
drach loride RS m Mobile phase 

Sample solution: Nominally 1 mg/mL of mepiyacaine 
hydrochloride from Injection En Mobile phase 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 263 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 1 
Column temperaturę: 40° 

Flow ratę: I mL/min 
injection yolume: 10 (_iL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—The relatiye retention times for mepiyacaine 
and methylparaben are 1.0 and 1.4, respectively.] 
Suitability requirements 

Resolution: NLT 2.0 between methylparaben and 
mepiyacaine. System suitability solution 
Capacity factor: NLT 1.0 for the mepiyacaine peak, 
System suitability solution 

Tailing factor: NMT 2.0 for the mepiyacaine peak, 
System suitability solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Anaiysis 

Samples: Standard solution and Sample soiution 
Calcufate the percentage of the labeled amount of 
mepiyacaine hydrochloride (C 15 H 22 N 2 O ■ HCI) in the 
yolume of Injection taken: 

Resuit - (tu/rs) x (GJCd) x 1 00 

ru - peak response from the Sample solution 

r s = peak response from the Standard solution 

Q - concentration of USP Mepiyacaine 

Hydrochloride RS En the Standard solution 
(mg/mL) 

Cu = nominał concentration of the Sample soiution 
(mg/mL) 

Acceptance criteria: 95.0%—1 05.0% 

SPECIFIC TESTS 

* PH (791): 4.5-6 .8 

* Bacterial ENDOTOX!NS Test (85): It contains NMT 0.8 

USP Endotoxrn Unit/mg of mepfyacafne hydrochloride. 

* Other Requirements: It meets the requirements in Injec- 

tions and Implanted Drug Products (1). 

ADDITJONAL REQUIREEVIENT5 

0 Packaging and Storage: Preserve in single-dose or mul- 
tiple-dose containers, preferably of Type I glass. Injection 
labeled to contain 2 % or less of mepiyacaine hydrochlo¬ 
ride may be packaged in 50-mL multipie-dose containers. 

1 A Whatman Partisphere RTF Cl B brand oF U column bas been shown to be 
an approprrate column. 
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* USP Reference Standards (11) 

USP Endotoxin RS 

USP Mepiyacaine Hydrochforide RS 


Mepivacaine Hydrochlorłde and 
Leyonordefrin Bnjection 

DEFIN1TION 

Mepiyacaine HydrochEoride and Leyonordefrin Injection is a 
sterile solution of Mepiyacaine Hydrochloride and Levo- 
nordefrin in Water for Injection. It contains NLT 95.0% 
and NMT 105,0% of the labeled amount of mepivacaine 
hydrochloride (Ci 5 HmN 2 0 * HCI) and NLT 90,0% and 
NMT 110.0% of the labeled amount of leyonordefrin 
(C<jHi 3 NQa). 

IDENTIFICATION 
® A* 

Analysis: Extract a yolume of Injection, equlvalent to 
200 mg of mepfyacaine, with two 10-mL portions of 
ether, and discard the ether extracts, Render sfightfy al¬ 
ka! ine with sodium carbonate TS, extract the precipitate 
with ether, eyaporate the ether extract on a steam bath 
to dryness, and dry the residue under vatuum at 60° 
for 1 h. 

Acceptance criteria: The mepiyacaine obtained melts 
between 149° and 153°, 

• B. Identification Tests—General, Chlortde <191}: Meets 
the requirements 

AS5AY 

■ Mepivacaine Hydrochloride 

Buffer: 3,40 g/L of monobasic potassium phosphate 
and 435 g/L of dfbasic potassium phosphate En water, 
Adjust witn potassium hydroxide or phosphoric add to 
a pH of 63. 

Mobile phase: AcetonEtrile and Buffer (35:65) 

System suitability solution: 0.05 mg/mL of methylpar- 
aben and 1.0 mg/mL of USP Mepivacaine Hydrochlo¬ 
ride RS in Mobile phase 

Standard soiution: 1.0 mg/mL of USP Mepiyacaine Hy¬ 
drochloride RS En Mobile pliase 

Sample solution: Nominalfy 1 mg/mL of mepiyacaine 
hydrochloride from Injection in Mobile phase 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 263 nm 

Column: 4i-mm x 25-cm; 5-pm packing LI 1 
Column temperatura: 40° 

Flow ratę: 1 mL/min 
Injection volume: 10 pL 
System suitability 

Samples: System suitabilfty solution and Standard 
solution 

[Notę—T he relatiye retention times for mepiyacaine 
and methylparaben are 1.0 and 1,4, respectlve!y.] 
Suitability requirements 

Resofution: NLT 2.0 between methylparaben and 
mepiyacaine, System suitability solution 
Capadty factor: NLT 1.0 for the mepiyacaine peak, 
System suitability solution 

Tailing factor: NMT 2.0 for the mepiyacaine peak, 
System suitability solution 

Relatiye standard deviatron: NMT 2,0%, Standard 
solution 

1 A Whatman Partisphere RTF Cl 8 brand of LI coJumn has been shown to be 
an appropriate column. 


Analysis 

Samples: Standard solution and Sample soiution 
Cafculate the percentage of the labeled amount of 
mepiyacaine hydrochforide (C 15 H 22 N 2 O ■ HCI) in the 
vdume of Injection taken: 

ResuEt = (rtjfrs) x ( Q/Cu ) x 100 

ru - peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs - concentration of USP Mepiyacaine 

Hydrochloride RS En the Standard solution 
(mg/mL) 

Cu = nominał concentration of mepiyacaine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 95.0%“105*0% 

* LEVONORDEFR!N 

Ferro-citrate solution and Buffer solution: Prepare as 
directed in Epinephrine Assay { 391), 

Standard stock solution: With the aid of 20 ml of so¬ 
dium bisuifite solution (1 En 50), transfer 25 mg of USP 
Leyonordefrin RS to a 50-mL yolumetric fiask, and dllute 
with water to volume. 

Standard solution: 50 pg/mL of USP Leyonordefrin RS 
in sodium bisuifite soiution (1 in 500) from the Stan- 
dard stock solution . Make the finał dilution at the time 
the Assay is to be carried out, 

Sample solution: Nominalfy 50 pg/mL of leyonordefrin 
from Injection, dilutlng if necessary 
Analysis: Proceed as directed in Epinephrine Assay { 391), 
except use leyonordefrin wherever epinephrine [base] is 
called fon When the Ferro-citrate solution and the Buffer 
solution are mixed with the Sample solution, a fine pre- 
cipitate may be formed. Remove this precipitate by cen- 
trifugation or by passing through dry filter paper before 
the colorimetric measurements are taken. 

Calculate the percentage of the labeled amount of leyo¬ 
nordefrin (C 9 H 13 NO 3 ) in the yolume of Injection taken: 

Result = {AJAs) x ( C s /Cu ) x 100 

A u - absorbance of the Sample solution 
A s = absorbance of the Standard solution 
Cs = concentration of USP Leyonordefrin RS in the 
Standard solution (pg/mL) 

Cu = nominał concentration of leyonordefrin in the 
Sample solution (pg/mL) 

Acceptance criteria: 90,0%-110,0% 

SPECIFIC TEST5 

* COLOR AND CLARITY 

Standard solution: Transfer 2,0 mL of OJ 00 N iodine 
V$ to a 500-mL yolumetric fiask, and dilute with water 
to yolume* 

Analysis 

Samples: Standard solution and Sample solution 
VEsually examine a portion of the Injection {Sample so¬ 
lution) in a suitable elear glass test tubę against a 
whlte background: it is not pinkish, and it contains 
no precipitate. If any yeltow cołor is observed in the 
Sample solution, concomitantiy determine the ab- 
sorbances of the Sample solution and Standard solu- 
tion En 1-cm cells witn a suitable spectrophotometer 
set at 460 nm. 

Acceptance criteria: The absorbance of the Sample so¬ 
lution does not exceed that of the Standard soiution. 

* PH (791): 3.3-5.5 

* Bacterial Endgtoxins Test (85): It contains NMT 0.8 

USP Endotoxln UnEt/mg of mepiyacaine hydrochloride. 

* Other Requireiv)ENT 5: It meets the requ(rements in Injec- 

tions and Implanted Drug Products (1), 

ADDITIONAL REQUI REM ENTS 

9 Pacecaging and Storage: Preserve in single-dose or mul- 
tiple-dose containers, preferably of Type I glass. 
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® Labelkng: The label indicates that the Injection is not to 
be used if Its color is pinkish or darker tnan slightly yel- 
low or if it contains a precipitate. 

■ USP Referemce Standards (11> 

USP Endotoxin RS 

USP Levonordefrin RS 

USP Mepivacaine Hydrochloride RS 


IMlepredimone 



C 2 2^0 5 372.45 

Pregna-1,4-djene-3,11,20-trione, 1 7,21 -dihydroxy- 
1 ó-methyb, ( 1 ó/j)-; 

1 7,21 -Dihydroxy-1 6/J-methylpregna-1 ,4-diene-3,1 1,20-trione 
[1247-42-3J- 

DEFINITJON 

Meprednisone contains NLT 97.5% and NMT 102.5% of 
meprednisone (CzzHzsCl), calculated on the dried bas/ 5 . 

BDENTIFflCATION 
■ A. Infrared Absorption (197M) 

® B. Ultraviolet Absorption (197U) 

Analytieal wavelength: 238 nm 
Standard sofutfon: 10 jug/mL of USP Meprednisone RS 
in methanol 

Sample solution: 10 jiq/mL in methanol 
Acceptance criteria: Absorptivities, calculated on the 
dried basis, do not differ by morę than 3,0%. 

• C Thin-Layer Chromatographic Identification Test 

( 201 ) 

Diiuent: Toluene and afcohol (1:1) 

Sample solution: 20 mg/ml in Diiuent 
Chromatographic system 
Spray reagent: 10% (v/v) sulfuric acid in alcoho] 
Analysis: Proceed as directed in the chapter. Locate the 
spots on the piąte by spraying with Spray reagent and 
heating at 105* for 10 min. 

Acceptance criteria: Meets the requirements 

ASSAY 
« Procedurę 

Diiuent: Alcohol and chloroform (1:1) 

Standard solution: Prepare as directed in Single-Steroid 
4550/(511), Standard Preparation using USP 
Meprednisone RS. 

Sample solution: 2 mg/ml_ of previously dried 
Meprednisone in Diiuent 
instrumental conditions 
Modę: UV 

AnalyticaJ wavelength: Maximum at about 238 nm 
Celi: 1 cm 
Analysis 

Samples: Standard solution and Sample solution 
Proceed as directed in Single-Steroid 4550/(511), Proce¬ 
durę using a solvent system consisting of chloroform, 
methanol, and water (180:15:1), through the fourth 
sentence of the second paragraph. Then centrifuge the 
tubes for 5 min. Determine the absorbances of the 
supernatants against a blank. 

Calculate the percentage of meprednisone (C 22 H 2 EO 5 ) in 
the portion of Meprednisone taken: 

Result - (Au/As) x (C$fC u ) x 100 


Au - absorbance of the Sample solution 
As = absorbance of the Standard solution 
Q = concentration of USP Meprednisone RS in the 
Standard solution (mg/ml) 

Cu = concentration of the Sample solution (mg/mL) 
Acceptance criteria: 97.5%-102.5% on the dried basis 

IMPURITIES 

fi RES1DUE OM IGNITION (281); NMT 0,1% 

SPECIF1C TE5TS 
■ 1055 ON Drying (731) 

Analysis: Dry at 105° for 3 h. 

Acceptance criteria: NMT 1.0% 

* OPTICAL ROTATION, Specific Rotation (781S) 

Sample solution: 10 mg/ml in dioxane 
Acceptance criteria: +180° to +188° 

ADDBTBONAl REQUBREMENTS 

o Packaging and Storage: Preserve in tight, light-reslstant 
contafners, and avoid exposure to excessive beat. 

« USP Referince Standards (11) 

USP Meprednisone RS 


M<e pro ba rai a te 



h 3 c 


C 9 H 1 b Nz0 4 218.25 

1,3-Propanediof, 2-methyk2-propyl-, dicarbamate; 

2-Methyl-2-propyM,3-propanedioi dicarbamate [57-53-4], 

DEFINITION 

Meprobamate contains NLT 97.0% and NMT 101,0% of 
meprobamate (CęHhaNzCh), calculated on the dried basis. 

IDENTIFICATION 

■ A, Infrared Absorption (197K) 

Sample: 1 mg in 200 mg 

Acceptance criteria: The IR absorption spectrum of a 
potassium bromide dispersion of the Sample, previous!y 
dried, exhibits maxima oniy at the same wayelengths as 
that of a similar preparation of USP Meprobamate RS. If 
a difference appears, disso!ve portions of both the Sam* 
ple and the Reference Standard in acetone at a eoncem 
tration of 8 mg/mL. Dilute 0.1-ml portions of the ace¬ 
tone Solutions with 1 ml of n-heptane, and remove the 
solvents by evaporation under nltrogen at a tempera¬ 
turę of 30°. Dry the residues under vacuum at room 
temperaturę for 30 min, and repeat the test on the 
residues. 

« B. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

A5SAY 

« Procedurę 

Mobile phase: Acetonitrile and water (30:70) 

Standard solution: 5 mg/mL of USP Meprobamate RS 
prepared as follows. Dissolve the Standard first in aceto¬ 
nitrile using 30% of finał vofume. Sonicate if necessary 
to di$soive, and cool to room temperaturę, Dilute with 
water to volume. 

Sample solution: 5 mg/ml of Meprobamate prepared 
as follows. Dissolve the sample first in acetonitrile using 
30% of finał volume. Sonicate if necessary to dissolve, 
and cool to room temperaturę. Dilute with water to 
volume. 
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Chromatographic system 

(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 200 nm 

Column: 4i-min x 25-cm; 4 -jam packing LI 

Pio w ratę: 1 rnL/mtn 

injection volume: 20 jal 

Run time: 2 times the retention time of meprobamate 
System suitabiiity 
Sam ple: Standard solution 
Suitabiiity reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sam ple solution 
Calculate the percentage of meprobamate (C 9 H 1 BN 2 O 4 ) 
In the portlon of Meprobamate fcaken: 

Result - (ry/cs) x (Cs/Cu) x 100 

ro - peak response from the Sample solution 

r s ~ peak response from the Standard solution 

= concentration of USP Meprobamate RS in the 
Standard solution (mg/ml) 

Cu = concentration of Meprobamate in the Sample 
solution (mg/mL) 

Acceptance criteria: 97.0%—101.0% on the dried basis 

1MPURITIE5 

• Organk Empurities: Procedurę 1 

Standard Solutions: Dissolve USP Meprobamate RS tn 
alcohol, and mix to obtain Standard solution A with a 
known concentration of 1.0 mg/ml, Diłute guantita- 
tively with alcohol to the obtain the Standard Solutions 
with the compositions given in Tobie 1. 


Table 1 


Standard 

Solution 

Dilution 

Concentra¬ 

tion 

firnu RS/mU 

Percentage 
(%, for 
Comparison 
with Sam- 
ple) 

A 

fllndiluted) 

1.0 

1.0 

B 

(4 in 5) 

0.8 

0.8 

C 

f3 In 5) 

0.6 

0.6 

D 

(2 in 5) 

04 

0.4 

E 

fi in 5) 

0.2 

0.2 


Sample solution: 100 mg/mL of Meprobamate in 

alcohol 

Chromatographic system 

(See Chromatograpny (621), Thin-Layer Chromało- 
graphy.) 

Modę: TLC 

Adsorbent: Thin-layer chromatographic piąte coated 
with a 0.25-mm layer of chromatographic slltca gef 

Application volume: 2 pL 

Developing solvent system: Hexane, acetone, and 
pyrldine (70:30:10) 

Spray reagent: 5 mg/mL of vanlllin in a cooled mlx- 
ture of sulfuric acid and alcohol (80:20) 

Analysis 

Samples: Standard Solutions and Sample solution 

Position the piąte in a chromatographfc chamber, and 
develop the chromatograms in the Developing solvent 
system until the sofvent front has moved about three- 
fourths of the length of the piąte. Remove the piąte 
from the developing cham ber, mark the solvent front, 
and air-dry the piąte for 15 min. Heat the piąte at 
100 ° for 15 min, coof, and spray with Spray reagent . 
Heat the piąte at 11 0° for 15-20 min, cool, and aflow 
the piąte to develop blue-purple spots af room tem¬ 
peraturę. [NOTĘ—Co lor development requires about 
30-60 min.] Examlne the piąte, and compare the in- 


tensities of any secondary spots of the Sample solution 
with those of the principal spots of the Standard 
Solutions. 

Acceptance criteria: No secondary spot of the Sample 
solution is larger or morę intense tnan the principal spot 
of Standard solution A (1.0%), and the sum of the in- 
tensities of all secondary spots of the Sample solution 
corresponds to NMT 2,0%, 

« Organk Empurities, Procedurę 2 : Limit of Methyl 
Carbamate 

Standard solution: 1,0 mg/mL of methyl carbamate 
Sample solution: Transfer 1.0 g of finely powdered Me¬ 
probamate to a beaker, add 5.0 ml of water, and stir to 
wet the powder compietely. Fifter the slurry through a 
smali pług of glass wool in the stem of a glass funnel* 
Use the elear filtrate. 

Mobile phase: Water 
Chromatographic system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 200 nm 

Column: 3.9-4,6-mm x 25-30-cm; packing LI 
Flow ratę: 1 ml/mm 
Injection volume: 50 pL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity requirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Acceptance criteria: The peak response of the Sample 
solution is not greater than that of the Standard solution , 
correspondlng to NMT 0.5% of methyl carbamate. 

SPECIFIC TE5T5 

* Loss ON Drving (731) 

Analysis: Dry a sample under vacuum at 60° for 3 h. 
Acceptance criteria: NMT 0.5% 

* Melting Rangę or Temperaturę (741): 103^107°, but 
the ranqe between the beginnina and end of mefting is 
NMT 2°. 

ADDITiONAL IREQUIREMENT$ 

• Packaging and Storage: Preserve in tight confainers. 

• USP Reference Standard* (11) 

USP Meprobamate RS 


fifleprofoamate Orał Suspension 

DEFINITION 

Meprobamate Orał Suspension contains NLT 95.0% and 
NMT 110,0% of the labeled amount of meprobamate 
(OHisNaCb). 

IDENTIFICATION 
* A, 

Sample solution: 2 ml of Orał Suspension 

Analysis: Mix the Sample solution with 2 mL of acetone 
and 2 ml of furfural in glacial acetic aeld (1 in 100 ), 
add 5 ml of hydrochtonc acid, and shake. 

Acceptance criteria: A purple cołor is produced, and, 
on standing, it changes to btue, then to blue-bladc, and 
finally to black-brown. 

ASSAY 
e Procedurę 

Sample solution: Transfer an equivalent to 400 mg of 
meprobamate from Orał Suspension to a separator, and 
compietely extract the meprobamate with 20 -mL par¬ 
tiom of chloroform, filtenng the extracts through a 
pledget of cotton enclosed in glass wool that previou$ly 
has been molstened with chloroform. Collect the filtrate 
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in a conical fiask, add several glass beads to the fiask, 
and evaporate on a steam batn to dryness. To the resi- 
due add 20 ml of water, heat on a steam bath for sev- 
eral min, then add 40 ml of hydrocbloric acid, and re- 
flux for 90 min. Remove the condenser, and conti nue 
boiling until the volume is reduced to about 20 ml. 
Cod to room temperaturę, add 50 rnL of water, and 
cod m an ice bath. Add 1 drop of methyl red T$, and, 
while cooling continuously, cautiously neutralize with 
sodium hydroxide solution (4 in 10) untiJ the inditator 
begins to change color, Add hydrochlonc add, if neces- 
sary, to restore the pink color, then ca ref ul ly neutralize 
with 0.1 N sodium hydroxide VS. Add 30 mL of neutraf 
formaldehyde solution (18% w/w). 

Analysis: Titrate with 0.1 N sodium hydroxide VS until 
the solution becomes yeliow. Add 0.2 mL of phenol- 
phthalein TS, and continue the titration with 0.1 N so¬ 
dium hydrox!de V5 to a distinct pink color. Perform a 
blank detemnination. Each mL of the tota[ voiume of 
0.1 N sodium hydroxide consumed after the addition of 
the formaldehyde solution is equivalent to 10.91 mg of 
meprobamate (GHisN^CU). 

Acceptance criteria: 95.0%-110.0% 

PERFORMANCE TEST5 

* Uniformity of Oosage Units (905): Meets the require- 

ments for orał suspension packaged in single-unit 
containers 

* Deliverable Volume (698): Meets the reguirements for 
orał suspension packaged in multiple-unlt containers 

ADDITfONAL REQU1REMENT5 

* Packagłmg amd Storach: Preserve in tight containers. 


Meprobamate TabEets 

DEFINITION 

Meprobamate Tablets contain NLT 90.0% and NMT 110.0% 
of the labeled amount of meprobamate (C^Hig^Cu). 

IDENTIFICATION 
A. Bnfrared Absorptjon (197K) 

Sample: A portion of finely powdered Tablets, equiva- 
lent to 800 mg of meprobamate 
Analysis: To the Sample add 5 mL of dehydrated alco- 
hol, and heat to just be Iow boiiing for about 5 min, 
with occastonal swirfing. Cool, and filter into 15 ml of 
solvent hexane, With tne aid of suction, filter the crys- 
tals that form, and dry at 60°. 

Acceptance criteria: The IR absorption spectrum of a 
potassium bromtde dispersion (about 1 mg in 200 mg) 
from a portion of crystals obtained from the Sample ex- 
hibits maxima only at the same wavelengths as tnat of 
a similar preparation of USP Meprobamate RS. If a dif~ 
ference appears, d3ssolve portions of both the Sample 
and the Reference Standard In acetone at a concentra- 
tion of 8 mg/mL. Dilute 0.1-ml portions of the acetone 
Solutions with 1 mL of n-heptane, and remove the sol- 
vents by eva porad on under nitrogen at a temperaturę 
of about 30°. Dry the residues under vatuum at room 
temperaturę for 30 min, and repeat the test on the 
residues. 

• B, The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assoy. 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrile and water (30:70) 
Phenacetin stock solution: 1 25 pg/mL of phenacetin in 
acetonitrile 


Phenacetin solution: 25 pg/mL of phenacetin prepared 
as foflows from the Phenacetin stock solution. Pipet a 
suitable volume of Phenacetin stock solution into a volu- 
metric flasie Add acetonitrile to fili 30% of the finał fiask 
volume, and dilute with water to volume. 

Standard solution: 5 mg/mL of USP Meprobamate RS 
prepared as follows. Transfer a suitable amount of the 
Reference Standard to a suitable volumetric flaslc Dis- 
solve in 30% of the finał fiask vofume of acetonitrile, 
and dilute with water to volume. 

System suitability solution: 5 mg/mL of USP Meproba¬ 
mate RS and 5 pg/mL of phenacetin prepared as fol¬ 
lows. Dissolve a weighed amount of USP Meprobamate 
RS, first in acetonitrile, using 20% finał volume. Shake 
to dissolve. Add a suitable volume of Phenacetin solu¬ 
tion , and dilute with water to volume. 

Sample solution: Nominally equivalent to 5 mg/mL of 
meprobamate prepared as follows. Transfer an amount 
of meprobamate from a portion of finely powdered 
Tablets (NLT 20) to a suitable volumetric fiask. Add ace¬ 
tonitrile to fili 30% of finał volume, and shake to dis- 
solve. Dilute with water to volume, and filter, dlscarding 
the first 10 mL of the fEltrate. 

Chromatographic system 
(See Chromatograpny (621 )> System Suitability.) 

Modę: LC 

Detector: UV 200 nm 

Column: 3,9-4.6-mm x 25-30-cm; 5-pm packing 11 
Ffow ratę: 1 mL/min 
Jnjection volume: 20 pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for meprobamate 
and phenacetin are about 0.7 and 1.0, respectively.] 

Suitability reąuirements 

Resolutlon: NLT 2.0 between the meprobamate and 
the phenacetin peaks, System suitability solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of me¬ 
probamate (C9H18N2O4) in the portion of Tablets 
taken: 

Result - (r^/rs) x ( Cs/Cu ) x 100 

r u = peak response of meprobamate from the 
Sample solution 

r s - peak response of meprobamate from the 
Standard solution 

Cs - concentration of USP Meprobamate RS In the 
Standard solution (mg/mL) 

Co “ nominał concentration of meprobamate in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TEST5 

O DlSSOLUTtON (711) 

Procedurę for a pooled sample 
Medium: Deaerated water; 900 mL 
Apparatus 1: 100 rpm 
Time: 30 min 

Standard solution, System suitability solution, Chro¬ 
ma tographrc system, and System suitability: Pro- 
ceed as directed in the Assay, 

Analysis 

Calculate the percentage of the labeled amount of me¬ 
probamate (CpHjaN^O^) dissolved: 

Result = (ft,/fs) x C 5 xVx(VL)x 100 

r u - peak response from the Sample solution 

r 5 = peak response from the Standard solution 
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Cs = eoncentratton of USP Meprobamate RS in the 
Standard solution (mg/mL) 

V = vojume of the Medium , 900 ml 
i = label claim (mg/Tablet) 

Acceptance criteria: NLT 75% (Q) of the labeled 
amount of meprobamate (C 9 H 18 N 2 O 4 ) is dissolved. 

■ Uniformity of Dosage Units (905): Meet the 
requirements 

ADDITIONAL REQUIREMENTS 
® Packaging and STORage: Preserve In well-dosed 
containers. 

« USP REFERENCE STANDARD* (11) 

USP Meprobamate RS 


Meradimate 



C 17 H 25 N0 2 275.39 

Cydohexanof, 5-methyl-2-(1 -methylethyl)-, 

2 -amlnobenzoate; 

Anthranilic add, p-menth-3-yi ester [134-09-8]. 

DEFINITION 

Meradimate contains NLT 95.0% and NMT 105.0% of mer- 
adimate (Ci?H 2 $N0 2 ). 

IDENTIFICATION 

* A. Hnfrared Absorption (197F) 

* B, Ultraviolet Absorption (197U) 

Sample solution: 5 pg/mL in alcohol 
Acceptance criteria: Meets the reąuirements 
® C, The retention tfme of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Standard solution: 20,0 mg/mL of USP Meradimate RS 
in ferf-butyJ methyl ether 

Sample solution: 20 mg/mL of Meradimate in terf-bu- 
tyl methyl ether 
Cnromatographlc system 
(See Chromatograpny (621), System Suitabiłity.) 

Modę: GC 

Detector: Flame ionization 

Column: 0.32-mm x 25-m; coated with a 0.1 -jim fifm 
of C l 

Temperatures 
injector: 240° 

Detector: 260° 

Column: See Tobie 1. 


Injection volume: 1 jiL 
System sultability 
Sample: Standard solution 
Sultability reguirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples; Standard solution and Sample solution 
Calculate the percentage of meradimate (CizhhsNGi) in 
the portion of Meradimate taken: 

Result - (ru/fs) x (Q/Cu) x 100 

ry - peak response from the Sample solution 

r s - peak response from the Standard solution 

C $ = concentration of USP Meradimate RS in the 

Standard solution (mg/mL) 

Cu - concentration of the Sample solution (mg/mL) 

Acceptance criteria: 95.0%-l 05.0% 

IMPURITIES 
« ORGANIC IMPURITIES 

Standard solution, Sample solution, Chromatographic 
system, and System suitabrlity: Proceed as directed in 
the Assay. 

Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por- 
tion of Meradimate taken: 

Result - (ru/rr) x 100 

ru = peak response of each impurity 
r T = sum of a II the peak responses 
Acceptance criteria 
Any indtvidual impurity: NMT 0.5% 

Total impurities: NMT 2,0% 

SPECIFIC TESTS 
O ACIDITY 

Sample: 5.0 mL of Meradimate 
Titrimetric system 
Modę: Direct titratron 
Titrant: 0.1 N sodium hydroxide VS 
Endpoint detection: Visual 
Analysis: Transfer 50 mL of alcohol to a suitable Con¬ 
tainer, add 1 mL of phenolphthalein TS, and add suffb 
dent vofume of Titrant to obtain a persrstent plnk color. 
Transfer 50 mL of this solution to a suitable Container, 
add the Sample , and titrate with Titrant. 

Acceptance criteria: NMT 0.2 mL of Titrant per mL of 
Meradimate is netessary, 

9 Optical Rotation, Spedfic Rotation (781S): -4° to -3-4° 
Sample solution: 10 mg/mL in alcohol 
■ Refraciwe Imdex (831): 1.540-1.544 at 20° 

ADDITIONAL REQU1REMENT5 

* Packaging and Storage: Preserve in tight containers. 

• USP Reference Standards (11) 

USP Meradimate RS 


Table 1 


Dnitial 

Temperaturę 

n 

Tempera¬ 

tur 

Ramp 
(°/mini 

Finał 

Temperaturę 

n 

Hołd Time at 
Fina! 

Temperaturę 

(mini 

60 

8 

240 

10 


MercaptopuHrae 



Carrier gas: Heiium 
Flow ratę: 6 mL/min 
inj ection type: Split ratio, 30:1 
[Notę—T he Split ratio can be modifled to optimize 
performance.] 


C 5 H 4 N 4 S -H 2 Q 170.19 

C 5 H 4 N 4 S 152.18 

6 H-Purine-ó-thione, 1,7-di hydro-, monohydrate; 
Purine-ó-thiof monohydrate [6112-76-1 ]. 

Anhydrous [50-44-2]. 
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DEFINITION 

Mercaptopurine tontains NIT 97.0% and NMT 102.0% of 
mercaptopurine (C 5 H 4 N 45 ), calculated on the anhydrous 
basis. 

IDENTIFICATION 
o A, INFRARED ABSORPTfON (197K) 

• B, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay , 

ASSAY 
o [Procedurę 

Solution A: 0.77 g/L of ammonium acetate in water 
Mobile phase: Methanol and Solution A (2 5:75) 
Standard stock solution; 0,2 mg/mL of USP Mer¬ 
captopurine RS in a mixture of methanol and water 
(1:1). Transfer USP Mercaptopurine RS into a suitable 
yolumetric fiask, and add methanol equivalent to 50% 
of the finał volume. Shake mechanically to dissolve, and 
dii u te with water to yolume. 

Standard solution: 0.02 mg/mL of USP Mercaptopurine 
RS in Mobile phase from the Standard stock solution 
Sample stock solution: Transfer 25 mg of Mer¬ 
captopurine Into a 50-mL yolumetric fiask. Add 25 ml 
of methanol, shake mechanically for at least 45 min, 
and dilute with water to yolume. Transfer 20 mL of this 
solution into a 25-mL yolumetric fiask, and dilute with 
Mobile phase to yolume. 

Sample solution: 0.02 mg/mL of Mercaptopurine in 
Mobile phase from the Sample stock solution 
Chromatographic system 
(See Chromatograpny (621), System Suitability*) 

Modę: LC 

Detector: UV 325 nm 

Column: 4.6-mm x 1 5-cm; 5-pni packing L68 
Flow ratę: 1.0 mL/min 
Injection yolume: 20 pi 
System suitability 
Sample; Standard solution 
Suitability requirements 
Taiiing factor: NMT 2.0 
Relative standard deviation: NMT 0.73% 

Analysis 

Samples: Standard solution and Sample solution 
Cakufate the percentage of mercaptopurine (C 5 H 4 N,iS) 
in the portfon of Mercaptopurine taken: 

ResuEt - (r v /r s ) x (G/Cu) x 100 

r u - peak response from the Sample solution 

/s ~ peak response from the Standard solution 

C$ ~ concentration of USP Mercaptopurine RS in 
the Standard solution (mg/mL) 

Cu = concentration of Mercaptopurine in the 
Sample solution (mg/mL) 

Acceptance criteria: 97.0%-102.0% on the anhydrous 
basis 

IMPURITIES 

O RE5IDUE ON SGNŁTION (281): NMT 0,1% 

O ORGANIC IMPURITIES 

Solution A: 0.1% (v/y) Formie add in water 
Solution B; Methanol and Solution A (2:98) 

Solution C: Methanol and Solution A (1:1) 

Mobile phase: See labie 1 

Table 1 


Table 1 (Continued) 


Time 

(min) 

Solution B 

i°/°) 

Solution C 

(%ł 

20 

0 

100 

25 

0 

100 

27 

100 

0 

30 

100 

0 


Standard stock solution: 0.06 mg/mL of USP Mer¬ 
captopurine RS in Solution A. [NOTt—Use methanol 
equivalent to 2,5% of the finał yolume to help dissoh/e.] 
Standard solution: 1.2 pg/mL of USP Mercaptopurine 
RS En Solution B from the Standard stock solution 
Sensitivity solution: 0,06 pg/mL of USP Mer¬ 
captopurine RS in Solution B from the Standard solution 
Sample solution: 04 2 mg/mL of Mercaptopurine in So¬ 
lu tion 4, [NOTĘ—Inject the Sample solution within 1 h of 
preparation.] 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 260 nm 
Column: 4.6-mm x 10-cm; 3-pm packing LI 
Temperatures 
Column: 30° 

Sample: 4° 

Flow ratę: 1.0 mL/mln 
Injection yolume: 50 pi 
System suitability 

Samples: Standard solution and Sensitivity solution 
Suitability requirements 
Tailing factor: NMT 2.0, Standard solution 
S i g n aT-to - n o r s e ra 11 o: N LT 10, Sensitivity solu tion 
Relative standard deyiation: NMT 2,0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
CaEculate the percentage of each impurity In the por- 
tion of Mercaptopurine taken: 

Result - (oy/r s ) x (G/G/) x (1/F) x 100 

fu = peak response of each impurity from the 
Sample solution 

/j - peak response of mercaptopurine from the 
Standard solution 

Ci - concentration of USP Mercaptopurine RS in 
the Standard solution (mg/mL) 

Cu = concentration of Mercaptopurine in the 
Sample solution (mg/mL) 

f - re!ative response factor for each individual 
impurity (see Tobie 2) 

Acceptance criteria: See Table 2. Drsregard any impu¬ 
rity peak less than 0 t Q5%. 


Table 2 


Nime 

Relative 

Retention 

Time 

Relatiue 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

D i da n osinę related 
comoound A* 

0.54 

6.3 

0.15 

MercaptoDurme 

1.00 

._ 

_ 

Mercaptopurine 

disulfide* 1 

2.90 

4.4 

0.15 


J Hypaxanthine. 
b 1,2- Di (9 H-p Lirin -6-y f)d isu tfa ne. 


Time 

Solution B 

Solution C 

(min) 

(%) 

(%) 

0 

100 

0 

8 

100 

0 
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Tabl e 2 (Continued) 


Name 

Relative 

Retention 

Time 

Re latWe 

Response 
Factor 

Acceptance 

Criteria, 

NMT 

Ańy unspedfied 
imouritv 

— 

1.0 

0.10 

Total imourities 

— 


0.5 


* Hypoxantfiine ( 

M ,2-Di(9H-punn - 6-yf)d isuf f an e . 


SPECIFIC TEST5 

* Phosphorus 

Standard phosphate solution: 43,96 pg/mL of dried 
monobasic potassium phosphate (equivalent to lOjig 
of phosphorus) 

Standard solution: Transfer 2 mL of Standard phosphate 
solution to a 25-mL voIumetric fiask, Add 1 mL of 15 N 
sulfuric acid, 0.5 ml of nitric add, 0,75 mL of ammo¬ 
nium molybdate TS, and 1 mL of aminonaphtholsul- 
fonic add TS, then dilute with water to volume, and 
mrx. Allow to stand for 5 min, 

Sample solution: Digest 200 mg with 2 mL of 15 N suk 
furie acid in a large test tubę, periodica 1 ly adding nitric 
acid, dropwise and with caution. Continue heating until 
practically ail of the liquid has evaporated and the resi- 
due is colorless. Transfer the residue, with the aid of 
smali portions of water, to a 25-mL voIumetrte fiask. 

Add 1 mL of 15 N sulfuric add, 0,5 mL of nitric acid, 
0,75 mL of ammonium molybdate TS, and 1 ml of ami- 
nonaphthofsulfonic add TS, then dilute with water to 
vołume. Allow to stand for 5 min. 

Blank: Transfer 2 ml of 15 N sulfuric add to a large test 
tubę, periodically adding nitric acid, dropwise and with 
caution. Continue heating until practically all of the liq- 
utd has evaporated and tne residue is colorless. Transfer 
the residue, with the aid of smali portions of water, to a 
25-mL volumetric fiask, Add 1 mL of 15 N sulfuric add, 
0.5 mL of nitric acid, 0.75 mL of ammonium molybdate 
TS, and 1 ml of aminonaphthoisulfonic add TS, then 
dilute with water to volume, Allow to stand for 5 min. 
Instrumental conditions 
(5ee Uitraviolet~ Visible Spectroscopy <857).) 

Modę: UV-Vis 

Analytical wavelength: 750 nm 
Analysis 

Samples: Standard solution , Sample solution , and Blank 
Acceptance criteria; The absorbance of the Sample so- 
fution is NMT Lhal of the Standard solution (NMT 
100 ppm), 

* Water Determination, Method I <921) 

Medium: 30 ml of methanol and 5 g of saltcylic acid in 
the titration ve$sel 
Sample: 0,3 g of Mercaptopurine 
Acceptance enteria: NMT 12.0% 


ADDtTIONAL REQU1REMENT5 

* Packaging and Storage: Preserve in tight containers, 

protected from light Storę at room temperaturę. 

* USP refirence Standards (11) 

U5P Mercaptopurine RS 


Mercaptopurine Tablets 

DEFINHION 

Mercaptopurine Tablets contain NLT 93,0% and NMT 
110 , 0 % of the labeled amount of mercaptopurine 
(CSH 4 N 4 S * H?G). 


IDENTIFICATION 

* A, The UV absorption spectrum exhibits a maxirnum at 

325 ± 2 nm, and the ratio A 255 /A us does not exceed 
0,09, 

Sample: 5 pg/mL of mercaptopurine in a mixture of 
methanol and water (1:1), from the Sample solution in 
the Assay 

* 8. The retention tirne of the major peak of the Sample 

solution corresponds to that of tne Standard solution , as 
obtained in the Assoy. 

ASSAY 

* Procedurę 

Solution A: 0.77 g/L of ammonium acetate in water 
Solution B: Methanol and 5o/ut/on A (5:95) 

Solution C: Methanol and Solution A (30:70) 

Mobile phase: Solution B and Solution C (80:20) 

Diiuent: Methanol and water (1:1) 

Standard solution: 0.25 mg/ml of USP Mercaptopurine 
RS in a mixture of methanol and water ( 1 : 1 ). Transfer 
USP Mercaptopurine RS into a suitable voiumetric fiask, 
and add methanol equivalent to 50% of the finał voh 
ume, Shake mechanicafly to di$solve, and dilute with 
water to volume. 

Sample stock solution: 0.5 mg/ml of mercaptopurine 
in Diiuent from NLT 5 Tablets. Place the Tablets into a 
suitable volumetric fiask, add methanol equiva!ent to 
50% of the finał vo!ume, and shake mechanically for a 
minimum of 30 min. Dilute with water to volume. Pass 
through a PVDF filier of 0,45-pm porę size, and discard 
the first 3 ml of filfcrate, 

Sample solution: 0.25 mg/mL of mercaptopurine in 
Diiuent from the Sample stock solution 
Chromatographic system 
(See Chromatogrophy <621), System SuitabiSity.) 

Modę: LC 

Detector: UV 260 nm 

Coiumn: 4,6-mm x 10-cm; 3-pm packing LI 

Column temperaturę: 30° 

Flow ratę: 1.0 m L/min 
Injection size: 10 pi 
System suitability 
Sample: Standard solution 
Suitability requirements 
Taiflng ractor: NMT 2.0 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: 5 tan dard solu tion and Sample solu tion 
Calculate the percentage of mercaptopurine (C5H4N4S * 
hbO) in the portion of Tablets taken: 

Result - (fuln) x (C 5 /Cu) x (Mri/Ma) X 100 

ry = peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs = concentration of USP Mercaptopurine RS in 
the Standard solution (mg/mL) 

Co - nominał concentration of mercaptopurine in 
the Sample solution (mg/ml) 

Mri - molecular weight of mercaptopurine, 170.19 
= molecular weight of anhydrous 
mercaptopurine, 152.18 
Acceptance criteria: 93.0%-l 10.0% 

PERFORMANCE TESTS 
• DlSSOLUUON (711) 

Test 1 

Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 2: 50 rpm 
Time: 60 min 

Mobile phase: 0,1% acetic acid in water 
Standard solution: USP Mercaptopurine RS in Medium 
Sample solution: Pass a portion of the solution under 
test through a suitable filter. Dilute with Medium to a 
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concentration that is similar to the Standard solution, if 
necessary, 

Chromatographrc system 

(See Chromatograpny {621 ), System Suitability .) 

Modę: LC 

Detector: UV 230 nm 
Column: 3.9-mm x 15-cm; packing LI 
Flow ratę: 2,5 mL/min 
Injection size: 10 uL 
System suitability 
Sample: Standard solution 

[Notę—T he retention time for mercaptopurine is NLT 4 
min*] 

Suitability requirements 
Relative standard devlation: NMT 2.0% 

Analysis 

Samples; Standard solution and Sampie solution 
Tolerances: NLT 80% (Q) of the iabeled amount of 
C 5 H^N 4 S ■ H 2 0 Is dissolved. 

Test 2: If the product complies with this test, the labet- 
ing indicates that it meets USP Dissolution Test 2. 
Medium, Apparatus 2, Chromatographic system, and 
Analysis: Proceed as directed for Test h 
Time: 120 min 

Tolerances NLT 80% (Q) of the labeled amount of 
C 5 hhN„5 ■ H z O is dissolved. 

* Uniforjuhty of Dosage Units (905): Meets the 
reguirements 

IM PU ROI ES 
Organie Impuritses 
o Procedurę 

Solution A: 0.1% (v/v) formie add in water 
Solution B: Methanol and Solution A (2:98) 

Solution C: Methanol and Solution A (1:1) 

Mobile phase: See Tubie 1. 


Tabic 1 


Time 

fmlnl 

Solution B 

Solution G 

<%> 

0 

100 

0 

8 

100 

0 

20 

0 

100 

25 

0 

100 

27 

100 

0 

30 

100 

0 


Standard stock solution: 0*06 mg/mL of USP Mer- 
captopunne RS in Solution A. [MOTE—Use methanol 
equivalent to 2.5% of the finał volume to help 
dEssoke.] 

Standard solution: 1.2 pg/mL of USP Mercaptopurine 
RS in Solution B from the Standard stock solution 
Sensjtivity solution: 0.06 jig/mL of USP Mer¬ 
captopurine RS in Solution B from the Standard solution 
Sample stock solution: 0.5 mg/mL of mercaptopurine 
in a mixture of methanol and Solution A (1:9J from NLT 
5 Tablets, Place the Tablets into a suitable volumetric 
fiask, add methanol equivaient to 10% of the finał vot- 
ume, and shake mechanically for a minimum of 30 
min. Difute with Solution A to volume. Pass through a 
PVDF fi [ter of 0.45-jim porę size, and discard the first 
3 mL of filtrate. 

Sample solution: 0.12 mg/mL of mercaptopurine in 
Solution A, Transfer 6.0 mL of the Sample stock solution 
into a 25-mL volumetric fiask, and dilute with Solution 
A to volume. Pass through a PVDF fifter of 0.45-pm 
porę size, and discard the first 5 ml of fi If ratę. [NOTĘ— 
Inject the Sample solution within 1 h of preparation.] 


Chromatographic system 

(See Chromotography (62 1>, System Suitability ,) 

Modę: LC 

Detector: UV 260 nm 

Column: 4*6-mm x 1 0-cm; 3-p.m packing LI 

Temperaturę 
Column: 30° 

Sample: 4° 

Flow ratę: 1,0 mL/min 

Injection size: 50 juL 
System suitability 

Samples: Standard solution and SensitMty solution 

Suitability requirements 
Tallina factor: NMT 2*0, Standard solution 
SignaTto-noise ratio: NLT 1 0, SensitMty solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 

Calcu la te the percentage of each impurity in the por- 
tion of Tablets taken: 


Result = (r u lr$) x (Cj/C u ) x (1/F) x 100 

r u - peak response of each impurity from the 
Sample solution 

fj - peak response of mercaptopurine from the 
Standard solution 

Cj - concentration of USP Mercaptopurine RS in 
the Standard solution (mg/mL) 

Cu = nominaf concentration of mercaptopurine in 
the Sample solution (mg/mL) 

F = relative response factor for each individual 
impurity (see Tobie 2) 

Acceptanee criteria 

Indmdual impurities: See Tobie 2* [Notę—D isregard 
any impurity peak less than 0,05%.] 


Table 2 


Na me 

Relative 

Retention 

Time 

ReJafciue 

Response 

Factor 

Acceptanee 

Criteria, 

NMT 

Didanosine related 
camDound A * 

0.54 

6,3 

0.3 

Mercaptopurine 

1.00 

_ * 

__ 

Mercaptopurine 

disuJfide () 

2.90 

4,4 

0.4 

Any unspedfied 
impurity 

— 

1.0 

0.2 

To tal impurities 


— 

0.6 


* Hypcwanthine. 

h 1,2-Dt(9H-punn"6-yl)dteulf3ne* 



ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in welJ-closed 

containers, 

* Labeling: When morę than one Dissolution test is given, 

the labeling States the Dissolution test used only if Test 1 
is not used. 

e USP reference Standards (11) 

USP Mercaptopurine RS 


Ammoniated 5V!erc»ry 

Hg{NH 2 )CI 

Mercury amide chlorrde [10124-48-8]* 


252.07 
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DEHIMDTBON 

AmmonEated Mercury contains NLT 98.0% and NMT 
100,5% of ammoniated mercury [Hg(NH 2 )CI]. 

IDENTIFICATION 
e A. 

Sample: 0.1 g 

Analysis: Place the Sample 3n a cold solution of 1 g of 
sod fum thiosulfate in 2 mL of water. 

Acceptance criteria: The Sample is solubEe, with the 
evolutlon of ammonia. When this solution es heated 
gently, a rust-colored mixture is formed, from which a 
red precipEtate Es obtained on centrifugatłon. If the solu- 
tion is strongly heated, a black mixture forms. 

* B. 

Sample: A suitable guantity 

Analysis: Heat the Sample with 1 N sodium hydroxide. 
Acceptance criteria: The solution becomes yellow, and 
ammonia is evolved, 

o C. 

Sample solution: A suitable guantity in warm acetic 
acia 

Analysis: Sample solution with potassium Eodide TS 
Acceptance critena: The solution yields a red precipi¬ 
ta te that is soluble in an excess of the reagent, The 
solution yields a white precipitate wfth silver nitrate TS. 

AS5AY 

* Procedurę 

Sample solution: Mfx 0.25 g of Ammoniated Mercury 
with 10 mL of water. Add 3g of potassium iodide, mix 
occasionally until dissolved, add about 40 mL of water, 
and add methyl red TS, 

Analysis: Tltrate with 0.1 N hydrochloric acid VS. Per- 
form a blank determination, and make any necessary 
correction. Bach mL of 0.1 N hydrochloric add is equlv- 
afent to 12.60 mg of ammoniated mercury 
[Hg(NHa)CI], 

Acceptance criteria: 98,0%-1OG.5% 

IMPURITIES 

* Residue on Ignition (281): NMT 0.2% 

* Mercurous Compounds 

Sample: 2.5 g 

Analysis: Dissolve the Sample En 25 mL of warm hydro¬ 
chloric acid. Pass through a ta red filtering crudble, 
wash with water, and dry at 60° to constant weight. 
Acceptance criteria; NMT 0.2%; the weight of the resi¬ 
due does not exceed 5 mg. 

ADDSTIONAL REQUIREMENTS 

* Packaginc and Storage: Presen/e in well-ciosed, Irght- 

resistant containers. 


Meropenem 



C t7 H 2 jN 3 0iS ■ 3H 2 0 437.51 

l-Azabicyclo[3.2.0]hept-2-ene-2-carboxylic acid, 3-[[5- 
[(d3methylamino)carbony[]-3-pyrrolidinyl3thio]- 

6- (lhydroxyethyl)-4-methyl-7-oxo, trihydrate, [4/?-[3(35*, 
55*) # 4oGSft6«ff*)]]-. 

(4/? / 5S / 65)-3-[[(3S,5S)-5-(Dimethylcarbamoyl)“ 
3-pyrrolidinyl]thio]-6*I(1 fi)-1 -hydro xyethy l]-4-methyl- 

7- oxo-1-azabicyclo[3.2.0]hept"2-ene-carboxyEic acid, trihy- 

dra te [119478-56-7]. 

Anhydrous 383.47 [96036-03-2], 


» Meropenem contains not less than 98.0 per- 
cent and not morę than 101.0 percent of 
C 17 H 25 M 3 O 55 , calculated on the anhydrous basis, 

Packagina and storage—Preserve in tight containers. 
Storę the dry powder at controlfed room temperaturę. 
Labelmg—Where it is intended for use In preparing inject- 
able dosage forms, the label States that it is stenie or must 
be subiected to further processEng during the preparation of 
injectable dosage forms, 

U$P Reference sf andards (11)— 

USP Endotoxin RS 
USP Meropenem RS 
Identlf kation— 

A; fnfrared Absorption (197K). 

B: Ultraviolet Absorption (197U)— 

Solution: 30 jag per mL. 

Medium: water. 

Specific rotatłon (781): between -17° and -21°, meas- 
ured at 20°. 

Test solution: 5 mg per mL, in water. 
pH (791): between 4.0 and 6.0, in a solution (1 in 100). 
Water Determination, Method lc {92 1): between 11,4% 
and 13.4%. 

Residue on ignition {281): not morę than 0.1%, igniting 
at 500 ± 50°, instead of at 800 ± 25°. Use a desiccator eon- 
talnlng silica geL 

Delete the Mlowing: 
a Heavy metals— 

Sodium suifide reagent —Dissolve 5 g of sodium suifide En 
a mExture of 10 mL of water and 30 ml of glycerin. Presen/e 
in well-filled, light-resistant bottles, and use within 3 
months. 

Test solution— Transfer 1,0 g of Meropenem to a guartz or 
porcelain crudble, cover loosely with a lid, and carbonize by 
gentle ignition. Afler coofing, add 2 mL of nitric acid and 
5 drops of sulfuric acid, heat cautiously until white fumes 
evolve, and incinerate by ignition at 500 1 to 600T Cool, 
add 2 mL of hydrochloric acid, and evaporate on a water 
bath to dryness. Molsten the residue with 3 drops of hydro¬ 
chloric add, add 10 mL of hot water, and warm for 2 min- 
utes, Add 1 drop of phenolphthalein TS, add ammonia TS, 
dropwise, until the solution devefops a pale red cofor, and 
add 2 mL of 1 N acetic add. Filier, if necessary, to obtain a 
elear solution, washing the filter with 1 0 mL of water. Trans¬ 
fer Lhe fil tratę and the washing to a 50-mL color-compari- 
son tubę, and add water to obtain a voiume of 50 mL. 

Standard solution —Evaporate a mixture of 2 mL of nitric 
acid, 5 drops of sulfuric acid, and 2 mL of hydrochloric acid 
on a water bath, further evaporate to dryness on a hot sand 
bath, and moisten the residue with 3 drops of hydrochloric 
acid, Proceed as directed for Test solution, beginning with 
"add 10 mL of hot water," exeept add water to obtain a 
volume of 49 mL. Add 1.0 mL of Standard Lead Solution (see 
Heavy Metals (231)). 

Procedurę—To the tubes containing lhe Test solution and 
the Standard solution, add 1 drop of Sodium suifide reagent , 
mix, and allow to stand for 5 minules. The color in the tubę 
containing the Test solution is not darker than the color in 
the tubę containing the Standard solution (0,001 %).« Jjjfea i_ 

Jarv201£!) 

Limit of acetone— 

Interna / standard solution— Prepare a solution in dimethyl- 
formamide containing 0,05 pL of ethyl acetate per mL. 

Standard solution —Transfer about 50 mg of acetone, ac- 
curately weighed, to a 100-mL volumetric fiask, dilute with 
dimethylformamide to volume, and mix. To 1,0 mL of this 
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soiution, add 10.0 mL of the (nternal standard solution , and 
mix. 

Test solution —Dissolve 100 mg of Meropenem, aecurateiy 
weighed, in 0.2 ml of dimethylformamlde and 2.0 ml of 
Internat standard solution. 

C hromotographic system (see Chromotography (621))—The 
gas chroma tograph i$ equipped with a fiame-ionization de* 
tector and a 3-mm x 2-m column that contains support 52 
and is maintained at a constant temperaturę of about 150°. 
The injection port temperatura is maintained at about 170°. 
Nitrogen is the carrier gas, with the flow ratę adjusted so 
that tne retention time for acetone is about 3 mmutes. 

Procedurę —Separately inject equaf yolumes (about 2 piL) 
of the Standard solution and the Test solution into the chro¬ 
ma tograph, record the chroma tograms, and measure the 
peak responses for the acetone peak and the internal stan¬ 
dard peak. Cafculate the percentage of acetone in the por* 
tion of Meropenem taken by the formula: 

(Wa/SWuKRu/Rs) 

in which W a is the weight, in mg, of acetone in the Stan¬ 
dard solution; W u is the guantity, in mg, of Meropenem in 
the Test solution; and Ru and flj are the peak area ratios of 
acetone to the interna! standard obtained from the Test So¬ 
lution and the Standard solution , respectively. Not morę than 
0.05% is found. 

Chromatographic purrty— 

Diluted phosphoric add —Dilute 10 ml of phosphoric add 
with water to make 100 mL of solution. 

Solvent —Transfer 1.0 mL of triethylamine to a 1000-mL 
volumetric fiask containing 900 mL of water. Adjust with Di- 
lutedphosphoric add to a pH of 5.0 ± 0.1, dilute with water 
to volume, and mix. 

Mobile phase —Transfer 1.0 mL of triethylamine to a 
1000-mL yofumetric fiask containing 900 mL of water. Ad¬ 
just with Diluted phosphoric add to a pH of 5.0 ± 0.1, dilute 
with water to voiume, and mix. Mix this solution with 
70 mL of acetonitrile. Make adjustments if necessary (see 
System Suitabiiity under Chromotography (621)). 

Standard solution —Prepare a solution of U5P Meropenem 
RS in Soivent having a known concentration of about 
0.025 mg of U5P Meropenem RS per mL. [NOTE—Immedb 
ateJy after preparation, storę this solution in a refrigerator 
and use within 24 hours.] 

Test solution —DissoJve an aecurateiy weighed quantlty of 
Meropenem quantitatfvely in Solvent to obtain a solution 
having a known concentration of about 5 mg per mL. Use 
this Test solution immediately. 

Chromatographic system (see Chromotography <621))—The 
liquid chromatograph is eouipped with a 220-nrn detector 
and a 4.6-mm x 25-cm column that contains 5-pm packing 
LI and is maintained at a constant temperaturę of about 
40°. The flow ratę is about 1.6 mL per minutę, and is ad¬ 
justed so that the retention time of meropenem is between 
5 and 7 minutes. Chromatograph the Standard solution , and 
record the peak responses as directed for Procedurę: the col- 
umn effictency is not less than 2500 theoretical piates; the 
tailing factor is not morę than 1.5; and the relative standard 
deviation for replicate injections is not morę than 2.0%. 

Procedurę —Separately inject equal voiumes (about IOjiL) 
of the Standard solution and the Test solution into the chro¬ 
ma tograph, record the chrom a tograms, using a period of 
chromatocjraphy for the Test solution that is about 3 times 
the retention time of meropenem, and measure the peak 
responses. Major impurity peaks may be observed at reten¬ 
tion times of about 0.45 and 1.9 in relation to the retention 
time of meropenem. Calcufate the percentage of eath irr- 


purity in the chromatogram obtained from the Test solution 
by the formula: 

(Ci/CuKPKnfrs) 

in which C* is the concentration, in mg per mL, of USP 
Meropenem RS in the Standard solution; Cu is the concentra¬ 
tion, m mg per mL, of Meropenem in the Test solution; P is 
the stated percentage, calculated on the anhydrous basis, of 
meropenem in USP Meropenem RS; n is the peak response 
of any individua! impurity obtained from the Test solution; 
and fj is the peak response of meropenem obtained from 
the Standard solution . Not morę than 0.3% of any of two 
major impurities is found, calculated on the anhydrous ba¬ 
sis; not morę than 0.1% of any other impurity is found, 
calculated on the anhydrous basis; and the sum of all such 
other impurities is not morę 0.3%. 

Other requirement$—Where the label States that Mer¬ 
openem is steriie, it meets the requirements for Stenlity Tests 
(71) and for Bocterial endotoxins under Meropenem for injec¬ 
tion. Where the label States that Meropenem must be sub- 
jected to further processing during the preparation of inject- 
able dosage forms, it meets the requirements for Bocterial 
endotoxins under Meropenem for Injection. 

Assay— 

Diluted phosphoric add —Dilute 10 mL of phosphoric acid 
with water to make 100 mL of solution. 

Solvent —Transfer 1.0 mL of triethylamine to a 1000-mL 
volumetric fiask containing 900 mL of water. Adjust with Di¬ 
luted phosphoric acid to a pH of 5.0 ± 0.1, dilute with water 
to Yofume, and mix. 

Mobile phase —Prepare a mixture of So/yent and methanol 
(5:1). Make adjustments if necessary (see System Suitabiiity 
under Chromatography (621)). 

Standard preparation —Transfer about 25 mg of USP Mer¬ 
openem RS, aecurateiy weighed, to a 50-mL volumetric 
fiask, add Solvent, swirl to aissoke, dilute with Solvent to 
volume, and mix. [NOTĘ —Immediately after preparation, 
storę this solution in a refrigerator. It may be used for 
24 hours.] 

Assay preparation —Transfer about 25 mg of Meropenem, 
aecurateiy weighed, to a 50-mL volumetric fiask, add Sol- 
vent , swirl to dissolve, dilute with Soivent to volume, and 
mix. Use this solution immediately after preparation. 

Chromatographic system (see Chromatography (621))—The 
licjuid chromatograph is eouipped with a 300-nrn detector 
and a 4.6-mm x 25-cm column that contains 5-pm packing 
LI. Adjust the flow ratę so that the retention time for mer¬ 
openem is about 6 to 5 minutes, The flow ratę is about 
1.5 ml per minutę. Chromatograph the Standard prepara¬ 
tion, and record the peak responses as directed for Proce¬ 
durę: the column efficiency is not less than 2500 theoretical 
piates; the tailing factor is not morę than 1.5; and the rela- 
tive standard deviation for replicate injections is not morę 
than 2.0%. 

Procedurę—Separately inject equal voiumes (about 5 pi) 
of Standard preparation and Assay preparation into the chro¬ 
matograph, record the chromatograms, and measure the ar- 
eas for the major peaks. Calculate the quantity, in mg, of 
Ci^H^NjOsS in the portion of Meropenem taken by the 
Formula: 

(WJWu)(F)(ru/n) 

in which W$ is the weight, in mg, of USP Meropenem RS 
taken to prepare the Standard preparation , calculated on the 
anhydrous basis; Wu is the weight, in mg, of Meropenem 
taken to prepare the Assay preparation; P is the stated per¬ 
centage, calculated on the anhydrous basis, of meropenem 
in USP Meropenem RS; and r a and r$ are the meropenem 
peak responses obtained from the Assay preparation and the 
Standard preparation , respectively. 
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Meropenem for Injection 

DEFINITION 

Meropenem for Injection is a stenie dry mixture of Mer¬ 
openem and Sodium Carbonate. It contains NLT 90.0% 
and NMT 120.0% of the labeled amount of meropenem 
(Ci/HuNi 0*S). 

IDENTIFICATION 

• A. The retention time of the meropenem peak of the 

Sample sofution corresponds to that of the Standard soiu- 
tion, as obtarned in the Assoy. 

A5SAY 

* procedurę 

Solution A: 1:10 solution of phosphoric add and water 
Buffer: Dilute 15 mL of tetrabutylammonium hydroxide 
solution (25% in water) with water to 750 mL. Adjust 
with Sofution A to a pH of 7.5 ±0,1. 

Mobile phase: Acetonitrile, methanol, and Buffer 
(150:100:750) 

Standard sofution: 0.11 mg/ml of USP Meropenem RS 
in Mobile phase. Immediately after preparation, storę 
this solution in a refrigerator, and use within 24 h. 
Sample stock solution 1 (where ii is represented as be- 
ing a single-dose Container): NominaJly 1 mg/mL of 
meropenem, prepared as follows. Constitute a Container 
of Meropenem for Injection with a volume of water, 
corresponding to the quantity of sofvent specified in 
the labeling. Withdraw all of the withdrawable con- 
tents, using a suitable hypodermic needle and syringe, 
and transfer to a suitable volumetric fiask, Dilute with 
water to volume, and mix. 

Sample solution 1: Nominaily 0.1 mg/mL of mer¬ 
openem in Mobile phase from Sample stock solution 1. 
Hołd this Sample solution 1 for 2 h at 25 ± 1 ° before 
testing. 

Sample stock solution 2 (where the label States the 
guantity of meropenem in a given vofume of consti- 
tuted solution): Nominaily 1 mg/ml of meropenem, 
prepared as follows. Constitute a Container of Mer¬ 
openem for Injection with a vo!ume of water corre¬ 
sponding to the quantity of so!vent specified in the la- 
beling, and dilute with water. 

Sampfe solution 2: Nominaily 0.1 mg/mL of mer¬ 
openem in Mobile phase from Sample stock solution 2. 
Hołd this Sample solution 2 for 2 h at 25 ± 1 0 before 
testing. 

Chrorriatographrc system 

(See Chromatograpny (621), System Suitobility) 

Modę: LC 

Detector: UV 300 nm 
Column: 4,6-mrn x 25-cm; 5-pm packing LI 
Flow ratę: 1.5 mL/min. [NOTĘ—Adjust the flow ratę to 
obtain a retention time for meropenem of about 6-8 
min,] 

Injection vo!ume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviatran: NMT 2.0% 

Tafllng factor: NMT 1,5 
Analysis 

Samples; Standard sofution and Sample sofution 1 or 
Sample solution 2 

Calculate the percentage of the labeled amount of 
meropenem (Ci/H^sNjOsS) in the portion of Mer¬ 
openem for Injection taken: 

Result = (fu/rj) x (Q!Cu) x P x 100 

r v - peak response of meropenem from Sample 
solution 1 or Sample solution 2 


Ti - peak response of meropenem from the 
Standard solution 

Q - concentration of USP Meropenem RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of meropenem in 
Sample solution 1 or Sample solution 2 
(mg/mL) 

P = potency of meropenem in USP Meropenem RS 
(mg/mg) 

Acceptance criteria: 90.0%-120.0% 

O TH ER COMPONENTS 
• CONTENT OF SODIUM 

Solution A: 38 J g/L of potassium chloride in water 
Standard stock solution: 25.42 pg/mL of sodium chlo¬ 
ride (previously drred at 105° for 2 h) in water 
Standard solution: 2,5 pg/mL of sodium chloride from 
the Standard stock solution mixed ftrst with Solution A to 
10% of the finał vo!ume and diluted with water to 
volume 

Sample stock solution 1 (where it is represented as be- 
ing a single-dose Container): Nominaily 0.125 mg/mL 
of meropenem prepared as follows, Constitute a Con¬ 
tainer of Meropenem for Injection with a voiume of 
water corresponding to the guantity of solvent specified 
in the labeling. Withdraw all of the withdrawable eon- 
tents, using a suitable hypodermic needle and syringe, 
and transfer to a suitable volumetric fiask. Diiute with 
water to volume. 

Sample stock solution 2 (where the label States the 
guantity of meropenem in a given volume of consti- 
tuted solution): Nominaily 0.125 mg/mL of mer¬ 
openem prepared as follows. Constitute a Container of 
Meropenem for Injection with a volume of water, corre¬ 
sponding to the guantity of solvent specified in the la¬ 
beling. Transfer the constituted solution to a suitable 
volumetric fiask, and dilute with water to volume. 
Sample solution: Nominaily 0.0125 mg/mL of mer¬ 
openem from Sample stock solution 1 or Sample stock 
sofuthn 2 mixed first with Solution A to 10% of the finał 
volume, and dilute with water to volume 
Blank: 1 :T 0 mixture of Sofution A and water 
Instrumental conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelength: 589.6 nm sodium emission 
linę 

Burner: Single-sfot 
Flame: Air-acetylene 
Lamp: Sodium hollow-cathode 
Analysis 

Samples: Standard solution , Sample solution, and Blank 
Calculate the percentage of sodium (Na) in the portion 
of Meropenem for Injection taken: 

Result = {AJ A s ) x (C 5 /C u ) x x 100 

Au - absorbance of the Sample solution 
Aj - absorbance of the Standard solution 
Cs - concentration of sodium chloride in the 
Standard solution (pg/mL) 

Cu = nominał concentration of meropenem in the 
Sample solution (pg/mL) 

M f s - atomie weight of sodium, 22.99 
M f 2 = moleeufar weight of sodium chloride, 58.44 
Acceptance crfterra: 80%-1 20% of the labeled amount 
of sodium 

PERFORMANCE TESTS 

* UNłFORMłTY OF Dosace Units (905): Meets the 
reguirements 
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IMPURITfES 
■ ORGANKI iMPURITIES 

Solution A: 1:10 solution of phosphoric add and water 
Buffer: Mix 1 mL of tnethyJamine and 900 mL of water, 
Adjust with Solution A to a pH of 5.0 ±0.1, and dilute 
with water to 1000 mL. 

Mobile phase: Acetonitnle and Buffer (70:1000) 
Standard solution: 0.029 mg/mL of USP Meropenem 
RS in Buffer. Storę tli Es solution in a refrigerator immedh 
ate]y after preparation, and use within 24 h. 

Sample solution: Nominally prepare 5 mg/mL of mer¬ 
openem in Buffer fr om Meropenem for fnjection, This 
solution has to be prepared fresh and used 
immediately. 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; 5-jim packing LI 

Temperaturę: 40° 

Flow ratę: 1.6 mL/mim [NOTE^Adjust to obtain a re- 
tention time for meropenem of 5-7 min,] 

Injection vo|ume: 10 pL 

Run time: 3 times the retention time of meropenem 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 2.0% 

Talling factor: NMT 1.5 
Anafysis 

Sam p ies: Standard solution and Sample solution 
Calcu late the percentage of each impurity in the por- 
tion of Meropenem for Injection taken: 

Result = (ru/r s ) x (Q/Cu) x P x 100 

fu - peak response of each tndivrdual impurity 
from the Sample solution 
r$ - peak response of meropenem from the 
> Standard solution 

Cs = concentration of USP Meropenem RS in the 
Standard solution (mg/mL) 

Cy = nominał concentration of meropenem in the 
Sample solution (mg/mL) 

P - potency of meropenem in USP Meropenem RS 
(mg/mg) 

Acceptance criteria: See Tobie 1. 


Table 1 


Na me 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Meropenem 
impurity ! a 

0.45 

0.8 

Meropenem 
impurity II 1 

1.9 

0,6 


"Specified, unidentified irnpurittes, 

SPECIFIC TEST5 

» Bacterial Endotoains Test (85): NMT 0,125 USP Endo- 
toxrn Unit/mg of meropenem 

O CONSTITUTED SOLUTION: At the time of use, it meets the 
reguirements for injections and Implanted Drag Products 
(1), Specific Tests, Completeness and darity of Solutions. 

* Loss on Drying (731) 

Analysis: Dry in a vacuum at 65° for 6 h, 

Acceptance criteria: 9,G%-12.0% 

■ Particulate IWatter in Injections (788): Meets the re- 
guErements for smallwolume injections 


* pH (791) 

Sample solution: 50 mg/mL 
Acceptance criteria: 7.3-83 

* Sterility Tests (71): Meets the reguirements when 

tested as directed for Test for Sterility of the Product to Be 
Examined f Membranę Filtration 

AODmONAL REQUIREMENT5 
Change to read: 

* Packaging and Storage: Preserve in tight containers as 
descnbed in m Packaging and Storage Reguirements (659), 
Injection Packaging, Packaging for constitution* (C N 1 -May* 
2 m 7 )- Storę at controlled room temperaturę. 

* Labeling: Meets the reguirements for iabeling (7), Lahels 

and Labeling for Injectabfe Products. La bel it to State the 
guantity, in mg, of sodium (Na) In a given dosage of 
meropenem. 

* USP REFERENCE STANDARDS (11} 

USP Endotoxin RS 
USP Meropenem RS 


Mesalamine 



OHyNOs 15334 

Benzole acid, 5-amino-2-hydroxy-; 

5-Aminosalicylic acid [89-57-6], 

DiHNITION 

Mesalamine contains NLT 98.5% and NMT 101,5% of 
mesalamtne (OH 7 N0 3 ), calculated on the dried basls. 

IDENTIFICATION 

* A. INFKARED ABSORPTION (197K) 

* B. The retention time of the mesaiamine peak of the 

Sample solution corresponds to that of the Standard solu - 
tion, as obtained in the Assay , 

ASSAY 

* Procedurę 

Buffer: Transfer 73 g of anhydrous dibasic sodium 
phosphate and ó;9 g of monobasic sodium phosphate 
to a 1000-mL voJumetric fiask, add 500 mL of water, 
and $wir! to dtssoh/e. Add 7.5 mL of a solution of tetra- 
butylammonium hydroxide 30-hydrate in methanoi (1 
in 4), dilute wEth water to volume, and mix. 

Mobile phase: Methanoi and Buffer (15:85) 

System suitability solution: 0,25 mg/mL of 4-ami- 
nosalicyfic acid and 0.4 mg/mL of USP Mesalamine RS 
in Mobile phase 

Standard stock solution: 1 mg/mL of USP Mesalamine 
RS in Mobile phase 

Standard solution: 0.4 mg/mL of USP Mesaiamine RS 
in Mobile phase from the Standard stock solution 
Sample stock solution: 1 mg/mL of Mesalamine in Mo¬ 
bile phase 

Sample solution: 0.4 mg/mL of Mesalamine in Mobile 
phase from the Sample stock solution 
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Chromatographic system 

(See Chromatography {621 ), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 30-cm; 10-pm packing LI 
Ffow ratę: 2 mL/min 
Injeetion yolume; 15 pl 
System siiFtablJfty 

Sam pies: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 2,0 between 4-aminosaficylic add 
and mesalamine, System suitability solution 
Taillng factor: NMT 2,5, Standard solution 
Reiath/e standard deviation: NMT 0.73%, Standard 
solution 
Analysis 

SampJes: Standard solution and Sample solution 
Calculate Lhe percentage of mesalamine (C 7 H 7 NO 3 ) in 
the portion of Mesalamine taken: 

Result = (te/te) x (G/Cu) x 1 00 

fu = peak response of mesalamine from the Sample 
solution 

te = peak response of mesalamine from the 
Standard solution 

G - concentration of USP Mesalamine RS in the 
Standard solution (mg/mL) 

Cu = concentration of Mesalamine in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.5%-101.5% on the dried basis 

IMPURITIES 

* Chloride AMD SUiFATE, Chloride (221) 

Sample solution: Disperse 500 mg En 40 mL of water, 
sonicate for 5 min, and filter the dispersion. Use the 
fi ft ratę, 

Analysis: Add 1 mL of nitric add to the Sample solution , 
Acceptance criteria: No morę chloride than corre- 
sponds to 0.7 mL of 0.020 N hydrochloric add (0.1%) 

* CHLORIDE AND SULFATE, Sulfote (221) 

Sample solution: Dissolve 500 mg in water, Filter if 
necessary. Use the fil tratę. 

Acceptance criteria; The Sample solution shows no 
morę sulfate than corresponds to 1.0 mL of 0.02 N sul- 
furic add (0,2%), 


Sample solution: 0.5 mg/mL of Mesalamine in Mobile 
phase. Initially add about 75% of the finał volume of 
Mobile phase , and sonicate briefly to dissolve. Dii Lite 
with Mobile phase to yolume, and mix. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-rnm x 15-cm; 5-pm packing L7 
Flow ratę: 1.2 mL/mln 
Injeetion voiume: 20 pL 

Run trme: 3 times the retention tlme of mesalamine 
System suitability 
Sample: Standard solution 

[Notę — See Tobie 1 for the reiative retention times.] 
Suitability requirements 

Resolution: NLT 2 between mesalamine and 3-ami- 
nosalicylic add 

Relative standard deviation: NMT 5,0% for both 
mesalamine and 3-amEnosalicylic acid 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of 3-aminosalicylic add: 

Result = (rjrs) x ( C$/Cy ) x 100 

te - peak response of 3-aminosalicylic acid from 
the Sample solution 

te - peak response of 3-aminosalicyiic add from 
the Standard solution 

G - concentration of 3-aminosalicylic acid in the 
Standard solution (pg/mL) 

Cu - concentration of Mesalamine in the Sample 
solution (pg/mL) 

Calculate the percentage of any other impurity: 

Result - (te/te) x (Cs/Cu) x 100 

te = peak response of any individual impurity from 
the Sample solution 

te = peak response of mesalamine from the 
Standard solution 

Cs - concentration of USP Mesalamine RS in the 
Standard solution (pg/mL) 

Cu = concentration of Mesalamine in the Sample 
solution (pg/mL) 

Acceptance criteria: See Tobie 1. 


Delete the fol łowing: 

Heaw Metals, Method li (231): NMT 0.002%* 

|aiv20lS) 

* RESfDUE ON Gcnition (281): NMT 0.2% 

* Hydrogen Sulfjde and Sulfur Dioxide 

Analysis: DissoNe about 500 mg in 5 mL of 1 N sodium 
hydroxide, add 6 mL of 3 N hydrochioric add, and stir 
vigorously. Hołd a piece of moistened lead acetafe test 
paper over the mixture. 

Acceptance criteria; The test paper so obtained does 
not hecome discolored. 

* CONTENT OF 3-AMINOSALICYLIC ACID AND OTHER RELATED 

Smpurities 

[NOTE—Use this test to measure 3-aminosaficylic acid and 
other related impunties not measured in the test for 
Content of Anilinę, 2-Aminophenol f and 4-AminophenoL] 
Mobile phase: Disso!ve 1.36g of monobasic potassium 
phosphate and 2.2 g of sodium 1-octanesulfonate in 
890 mL of water, and adjust with phosphoric acid to a 
pH of 2.2. Pass through a filter of 0.5-pm or finer porę 
size. To the fil tratę add 80 mL of methanol and 30 mL 
of acetonitrile* 

Standard solution: 1 pg/mL each of USP Mesalamine 
RS and 3-aminosalicylic add in Mobile phase 


Table 1 


Name 

Relative 

Retention 

Time 

Accep¬ 

tance 

Criteria, 

NMT 

Mesalamine 

1.0 

__ 

3-Ammosalicyltc add 

1.3 

0.2 

Any other impurity 

_ 

0.2 

Total impurities 

— 

1.0 


• Content of Anilinę, 2-Aminophengl, and 4-Aminophenol 

Standard stock solution: 0.05 mg/mL of anilinę, 2 mg/ 
mL of 2-aminophenol, and 2 mg/mL of USP 4-Ami- 
nophenol RS in methanol 

Standard solution: 0.5 pg/mL of anilinę, 20 pg/mL of 
2-aminophenol, and 20 pq/mL of USP 4-AmEnophenol 
RS from the Standard stock solution in methylene 
chloride 

Sample solution: 100 mg/mL of Mesalamine En methyl¬ 
ene chloride, Al Iow to settle, and use the elear methyl¬ 
ene chloride solution. 
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Chromatographic system 

(See Chromatograpny {621) f System Suitability.) 

Modę: GC 

Detector: F!ame ionization 

Cofumn: 0,53-mm x 10-m fused-silica capillary; 2.65- 
j.im film of G27 

Temperatures 
injection port: 280° 

Detector: 300° 

Column: See Table 2, 


Tabłe 2 


Initial 

Temperaturę 

n 

Temperaturę 

Ramp 

r/minl 

Finał 

Temperaturę 

n 

Hołd Time at 
Finał 

Temperaturę 

(min) 

70 


70 

2 

70 

30 

150 

1 


Carrler gas: Hefium 
Flow ratę: I 5 mL/min 
Injection volume; 2 pL 
System suitability 
Sam ple: Standard sołution 

[Notę —See Tubie 3 for the reJative retention timesj 
Suitability reguirements 
Resolution: NLT 2.0 between anilinę and 2-ami- 
nophenol; NLT 2.0 between 2-aminophenol and 
4-aminophenoi 

Relative standard devrat»on: NMT 1 0.0% for anilinę, 
2-aminophenoi, and 4-aminophenol 
Anaiysis 

Samples: Standard sołution and Sampie safution 
Calculate the percentage of anilinę, 2-aminophenol, 
and 4-aminophenol En the portion of Mesalamine 
taken: 

Resulf = ( ru/t m s ) x (CJCu) x 100 

ru - peak response of anilinę, 2-aminophenol, or 
4-aminophenol from the Sampie sołution 
r s - peak response of anilinę, 2-aminophenol, or 
4-aminophenof from the Standard sołution 
Cs = concentration of anilinę, 2-aminophenol, or 
USP 4-Aminophenol RS in the Standard 
sołution (pg/ml) 

Cu = concentration of Mesalamine in the Sampie 
sołution (pg/mL) 

Acceptance criteria: See Table 3. 


Table 3 


Na me 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT f%V 

Anilinę 

0.5 

0.0005 

2-Aminophenoi 

0.9 

0.02 

4-Aminophenol 

1.0 

0.02 


SPEOFIC TESTS 
• Clarity of Sołution 

Sampie sołution: FreshJy prepare a sołution of 0.25 g 
of Mesalamine in 10 mL of 1 N hydrochlonc add. 


Acceptance criteria: The Sampie sołution is elear, 
o Loss ON DRYING (731) 

Anaiysis: Dry under vacuum at 105° for 3 h, 
Acceptance criteria: NMT 0.5% 

* PH (791) 

Sampie: A suspension (1 in 40} 

Acceptance criteria: 3.5—4.5 

ADDETGONAL REQUIREMENT$ 

o Packaging and Storage: Preserve in tight, light-resistant 
containers. 

o OSP Reference Standards (11) 

USP 4-Aminophenol RS 
4-Aminophenol. 

QH 7 NO 109,13 
USP Mesalamine RS 


Mesalamine Extended-Release Capsules 

DEFINITION 

Mesalamine Extended-Release Capsules contain NLT 90.0% 
and NMT 110.0% of the iabeled amount of mesalamine 
(C 7 H 7 N0 3 ). 

IDENTIFICATION 

O A. INFRARED ASSORPTION (197K) 

Sampie: Use the powdered, undried Capsifle contents. 
Anaiysis: Record the spectra in the rangę between 
2000 cm- 3 and 1240 cm- 1 . 

Acceptance criteria: Meet the reguirements 

ASSAY 

® Procedurę 

Buffer: Dissolve 6.8 g of monobasrc potassium phos- 
phate and 1.65 g of sodium hydroxide in 800 mL of 
wafer. Adjust with 1 N sodium hydroxide to a pH of 
7.5, dilute with water to 1 000 mL, and mix. 

Soiution A: Dissoive 3.4 g of tetrabutylammonium hy- 
drogen suifate and 1.4 g of sodium acetate tri hydra te in 
1000 mL of water. Adjust with 1 N sodium hydroxide to 
a pH of 6.6. Add 200 mL of acetonitriie, mix, and pass 
through a fi [ter of 0.5 -pm or finer porę size. [Notę— 
Increasing the proportion of acetonitriie decreases the 
retention times. Prepare fresh datly.] 

Sołution B: Disso3ve 4.6 g of tetrabutylammonium hy- 
drogen suifate and 1 .9 g of sodium acetate trihydrate in 
1000 mL of water, and adjust with 1 N sodium hydrox- 
ide to a pH of 6.6. Add 650 mL of acetonitriie, mix, and 
pass through a f ii ter of 0,5 -pm or finer porę size. 

[NOTĘ—Prepare fresh daily.] 

Mobile phase: See Table T 


Table 1 


Time 

(min) 

Sołution A 

Sołution B 

(%) 

0 

100 

0 

5 

100 

0 

7 

0 

100 

15 

0 

100 

17 

100 

0 

20 

100 

0 


InternaJ standard sołution: 35 mg/mL of sodium bem 
zoate in Buffer 

Standard sołution: Transfer about 50 mg of USP 
Mesalamine RS to a 100-mL volumetric fiask. Add 
4.0 mL of the Internal standard so/ut/on, difute with 
Buffer to voiume, and mix. Dilute 5.0 mL of this sołution 
with Buffer to 25 mL. 
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Sample soiution: Transfer, as completely as possible, 
Che contents of NLT 20 Capsules to a suitable tared 
Container, and deternnine tne average weight of the 
contents of a Capsule. Finely powder the Capsule con¬ 
tents so that the powder thus obtained passes through 
a No. 40 sieve (see Powder Fineness (811)). Transfer a 
portion of the powder, nominaJly equivalent to about 
250 mg of mesaiamine, to a SOCrmL volumetric fiask. 
Add 20.0 mL of the InternaI standard solution and about 
300 mL of Buffer, and shake by medianical means for 1 
h. Dilute with Buffer to volume, and mix. Transfer 
5.0 mL of this solution to a 25-mL volumetric fiask. Di¬ 
lute with Buffer to volume, mix, and pass about 10 mL 
of this solution through a filter of O.S-pm or finer porę 
size, Use the filtrate as the Sample solution. 

Chrom atographic system 
(See Chromatography (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 240 nm 
Column: 4,6-mm x 25-cm; 5-pm packlng LI 
Flow ratę: 1.5 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 

[NGTE—The rdative retention times for mesaiamine and 
sodium benzoate are about 0.6 and 1.0, respectively.j 
Suitability requirements 

Resolution: NLT 2.5 between mesaiamine and so¬ 
dium benzoate 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the iabeled amount of 
mesaiamine (C 7 H?NOi) in the portion of Capsule con¬ 
tents taken: 

Result = (RJR,) x (Q/C u ) x 100 

Ru = peak response ratio of mesaiamine to sodium 
benzoate from the Sample solution 
fis = peak response ratio of mesaiamine to sodium 
benzoate from the Standard solution 
Cj = concentration of U5P Mesaiamine RS in the 
Standard solution (mg/mL) 

Cu ~ nominał concentration of mesaiamine in the 
Sample solution (mg/mL) 

Acceptance criteria: 90,0%-T 10.0% 

PERFORMANCE TESTS 

» DlS SOLUTION (711) 

Buffer: 0.05 M pH 7.5 phosphate buffer prepared as 
follows. Dissolve 6.8 g of monobasic potassium phos¬ 
phate and 1 g of sodium hydroxide in water to make 
1000 mL of solution, and adjust with 10 N sodium hy- 
droxide to a pH of 7.50 ± 0.05. 

Medium: Buffer, 900 mL 
Apparatus 2: 100 rpm 
Times: 1, 2, 4, and 8 h 

Standard solution: A known concentration of USP 
Mesaiamine RS In Medium 

Sample solution: Filter portions of the solution under 
test suitabjy diluted with Medium , if necessary. 

Analysis: Caiculate the percentages of the Iabeled 
amount of mesaiamine (C ? H ? NC> 3 ) dissolved at the 
wavelength of maximum absorbance at about 330 nm 
by companng the UV absorbances of the Sample solu - 
tton with that of the Standard solution . 

Tolerances: See Tobie 2. 


Table 2 


Time 
W 

Amount Dl$solved 

1 

5%-25% 

2 

30%-50% 


Table 2 (Continued) 


Time 

Chi 

Amount Dis$olved 

4 

60%-90% 

8 

NLT 85% 


The percentages of the Iabeled amount of mesaiamine 
(C?H?NO0 dissolved at the times specified conform to 
Acceptance Table 2 in {711). 

• Uniformity of Dosace Units (905): Meet the 
reguirements 

ADDITI0NAL REQUIREMENTS 

• Packacing and Storage; Preserve in tight, light-resistaot 
containers. 

• USP Reference Standards (11) 

USP Mesaiamine RS 


Mesaiamine Rectal Suspension 

DEFINITION 

Mesaiamine Rectal Suspension is a suspension of 
Mesaiamine in a suitable aqueous vehicle. It contains NLT 
90.0% and NMT 110.0% of the labefed amount of 
mesaiamine (C?H 7 NOj). It contains one or morę suitable 
preservatives. 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution i, as 
obtained in the Assay . 

ASSAY 

* Procedurę 

Buffer: Transfer 7.1 g of anhydrous dlbasic sodium 
phosphate and 6.9 g of monobasic sodium phosphate 
to a 1000-mL volumetric fiask, add 500 mL of water, 
and swirf to dissolve Add 7.5 mL of a solution of tetra- 
butyiammonium hydroxide in methanol (1 in 4), dilute 
with water to yolume, and mix. 

Mobile phase: Methanol and Buffer (15:85) 

System suitability soiution: 0.25 mg/mL of 4-ami- 
nosalicylic acid and 0.4 mg/mL of USP Mesaiamine RS 
in Mobile phase 

Standard sto dc solution: 1 mg/mL of USP Mesaiamine 
RS in Mobile phase 

Standard solution: 0.4 mg/mL of USP Mesaiamine RS 
in Mobile phase from the Standard stock solution 
Sample solution: Transfer an accuratefy measured, well- 
shaten guantity of Rectal Suspension, nominally equiva- 
lent to about 100 mg of mesaiamine, to a 10G-mL vołu- 
metric fiask. Add 55 mL of Mobile phase , and dissolve 
by shaking for about TO min. Dilute with Mobile phase 
to volume, and mix. Transfer 10.0 mL of this solution to 
a 25-mL yołumetric fiask, dilute with Mobile phase to 
volume, and mix. Pass this solution through a suitable 
fil ter of 0.5-pm or finer porę size, and use the filtrate as 
the Sample solution. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 30-cm; packing LI 
Flow ratę: 2 mL/min 
Injection volume: 15 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 2.0 between 4-amrnosalicylic acid 
and mesaiamine, System suitability soiution 
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Tailing factor: NMT 2,5, Standard solution 
Relative standard deviation: NMT 2,0%, Standard 
solution 
Analysis 

Samples: Standard soiution and Sample solution 
Calculate the percentage of the labeled amount of 
mesalamine (OhbNOO in the portion of Rectal Sus¬ 
pension taken: 

Result - ( rufrs ) x (Cs/Cu) x 100 

fu - peak response of mesalamine from the Somple 
solution 

rs = peak response of mesalamine from the 
Standard solution 

Cs - concentration of USP Mesalamine RS in the 
Standard solution (mg/mL) 

C u - nominał concentration of mesalamine in the 
Sample solution (mg/mL) 

Acceptance criteria: 90,0%-T 10.0% 

OTHER C0IYIPONENTS 

* Content of Sodium Benzoate (if present) 

Mobile phase: Transfer 390 mg of ammonium acetete 
to a 1000-mL voIumetric fiask, add 100 mL of water, 
and dissolve by swirling. Add 6 ml of gladal acetic add 
and 300 mL of methanoi, dilute with water to vo!ume, 
and mix, Pass this solution through a fil ter of 0.5-jim or 
finer porę size. 

Standard solution: 1 mg/mL of sodium benzoate in 
water. To 5.0 ml of this solution add 40 mL of metha¬ 
noi, and dilute with water to 100 ml. Pass this solution 
through a fil ter of 0.5-pm or finer porę size, 

Sample solution: Transfer about 5 g of well-shaken Rec¬ 
tal Suspension to a 100-mL vdumetric fiask. Add 40 mL 
of metnanol, dilute with water to volume, and mix. 

Pass the solution through a fil ter of 0.5-pm or finer 
porę size, 

Chromatographk system 
Modę: LC 

Detector: UV 254 nm 
Column; 4.6-mm x 25,0-cm; packing L7 
Flow ratę: 1.5 mL/min 
Injection volume: ISpL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2,5 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcu la te the percentage (w/w) of sodium benzoate n 
the Rectal Suspension taken: 

Result = (r u /r$) x 0 S x (10/ W) 

fy = peak response of sodium benzoate from the 
Sample solution 

- peak response of sodium benzoate from the 
Standard solution 

Cs = concentration of sodium benzoate in the 
Standard solution (mg/mL) 

W = weight of Rectal Suspension taken (g) 
Acceptance criteria: O,05%-O.1 25% 

PERFORMANCE TESTS 

• Uniformu v of Dosage Units (905) 

Procedurę for content uniformity 
Buffer: Transfer 7.1 g of anhydrous dtbasic sodium 
phosphate and 6.9 g of monobasic sodium phosphate 
to a 1000-mL volumetrk fiask, add 500 ml of water. 
and swirl to disso!ve. Add 7.5 mL of a solution of tetra- 
butylammonium hydroxide in methanoi (1 in 4), dilute 
with water to volume, and mix. 


Mobile phase: Methanoi and Buffer (15:85) 

System suitability solution: 0.25 mg/mL of 4-ami- 
nosalicyfic acid and 0,4 mg/mL of USP Mesalamine RS 
in Mobile phase 

Standard stock solution: Transfer about 100 mg of 
USP Mesalamine RS to a 50-mL yolumetric fiask, add 
15 mL of 2 N hydrochłoric acid, and dissolve by 
swirling, Dilute with 2 N hydrochłoric acid to volume, 
and mix. 

Standard solution: Add 5 mL of 2 N sodium hydrox- 
ide to 5.0 mL of the Standard stock solution , and dilute 
with Mobile phase to 25 mL, Pass this soiution through 
a filter of 0.5-pm or finer porę size, 

Sample stock solution: Transfer, with the aid of 2 N 
hydrochłoric acid, the contents of a Container of Rectal 
Suspension to a 200-mL volumetric fiask, Add 2 N hy- 
droehlorit acid to obtain about 160 mL of solution, 
and shake for 10 min, Dilute with 2 N hydrochłoric 
acid to volume, and mix. 

Sample solution: Transfer a suitable volume of the 
Sample stock solution,, nominally equivalent to 40 mg 
of mesalamine, to a 100-mL volumetric fiask, Add a 
volume of 2 N hydrochłoric acid, equai to the added 
volume of the Sample stock solution , dilute with Mobile 
phase to volume, and mix. Pass this solution through a 
suitable filter of 0,5-j.im or finer porę size. 
Chromatographk system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 30-cm; packing LI 
Flow ratę: 2 mL/min 
Injection vo!ume: 15 jiL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 2,0 between 4-aminosalicylk acid 
and mesalamine. System suitability soiution 
Tailing factor: NMT 2.5, Standard solution 
Reiative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of the labeled amount of 
mesalamine (C 7 H 7 NO 3 ) tn the Container of Rectal Sus¬ 
pension taken: 

Result - (fu/Cs) x (Cs/Cu) x 1 00 

ru - peak response of mesalamine from the Sample 
solution 

r$ - peak response of mesalamine from the 
Standard solution 

Cs = concentration of USP Mesalamine RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of mesalamine in the 
Sample solution (mg/mL) 

Acceptance criteria: Meets the requirements 

IMPURITIES 

* ORGANIC IMPURITIES 

Mobile phase: Dissolve 1.36 g of monobasic potassium 
phosphate and 2,2 g of sodium 1 -octanesulfonate in 
890 ml of water, and adjust with phosphoric acid to a 
pH of 2,2, Pass through a filter of 0,5-pm or finer porę 
size. To the fil tratę add 80 mL of methanoi and 30 mL 
of acetonitrile. 

Standard solution: 1 pg/mL each of USP Mesalamine 
RS and 3-aminosalicylic add in Mobile phase 
Sample solution: Transfer a volume of Rectal Suspen¬ 
sron, previous!y well shaken, nominally equlvalent to 
100 mg of mesalamine, to a beaken Add water to give 
a volume of about 80 mL, and adjust with phosphoric 
acid to a pH of 2.0, Sonicate bfierly to dtssofve, transfer 
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to a lOG-mL volumetnc fiask, dilute with water to vol- 
ume, and mix. 

Chrom atographte system 
(See Chroma tog rap hy {621), System Suita bili ty.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 15<m; 5-|im packing L7 
Flow ratę: 1 >2 mL/min 
Injection volume: 20 pL 

Run time: 3 times the retention Orne of mesaiamine 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention times for mesaiamine and 
3-aminosalicylic acid are about 1.0 and 1.3, 
respectlvely.J 

Suitability requirements 

Resolution: NLT 2 between mesaiamine and 3-ami- 
nosa !icylic acid 
Analysis 

Sa m pies: Standard solution and Sample solution 
Calcu[ate the percentage of each impulity in the por- 
tion of Rectal Suspension taken: 

Resuit = (r^/fs) x (CdCu) x 100 

r u - peak response of any individual impurity from 
the Sample solution 

fs - peak response of mesaiamine from the 
Standard solution 

Cs = concentration of USP Mesaiamine RS in the 
Standard solution (pg/mL) 

Cu ~ nominał concentration of mesaiamine in the 
Sample solution (pg/mL) 

Acceptance criteria 
lndividual impurities: NMT 0.2% 

Totał impurittes: NMT 1.0% 

5PECIFIC TE SIS 

O ( 79 1) 

Sample solution: Dilute the Rectal Suspension 1 to TO 
with water. 

Acceptance criteria: 3.5-5.5 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in tight, light-resistant 
eontainers. 

* USP reference standards (11) 

USP Mesaiamine RS 


Mesaiamine Deiayed-Release Tablets 

DEHNITION 

Mesaiamine Delayed-Release Tablets contain NLT 90.0% and 
NMT 1 10.0% of the labeled amount of mesaiamine 
(CjHtNOO. 

IDENTIFICATION 

* A. iNFRARED AB50RPT10N (197K) 

Sample solution: To about 50 mL of water add a quan- 
t i ty of finely powdered Tablets, nominally equivalent to 
about 800 mg of mesaiamine. Boli the mixture for 
about 5 min, with constant stirring. Filter the hot solu- 
tion, and allow the filtrate to cool. Collect the precipi- 
tated crystals, and dry at about 110 °. 

Acceptance criteria: Meet the requirements 

AS5AY 

® Procedurę 

Mobile phase: Dlssolve 4.3 cj of sodium l-octanesulfon- 
ate in 1 L of water. Adjust with phosphoric acid to a pH 


of 2.1 5, pass through a filter of 0.45-pm or finer porę 
size, and degas. 

System suitability stock solution: Transfer about 
20 mg each of 3-aminosalicylic acid and USP Saltcylic 
Acid RS to a 200-mL volumetric fiask. Dtssolve in 50 mL 
of 1 N hydrochloric acid, sonicate to dissolve, dtlute 
with water to volume, and mix. 

System suitability solution: 0.01 mg/mL each of 
3 -aminosalicylic acid and salicyltc acid in water from the 
System suita oi!i ty stock solution 
Standard stock solution: Transfer about 25 mg of USP 
Mesaiamine RS to a 25-mL volu mętne fiask, Dis$olve in 
5 mL of 0.25 N hydrochloric add, sonicate to drssolve, 
dilute with water to vo!ume, and mix. 

Standard solution: Transfer 10.0 mL of the Standard 
stock solution and 5.0 mL of the System suitability solu¬ 
tion to a 50-mL volumetrie fiask, Dilute with water to 
volumą mix, and pass through a filter of 0.5-jim or 
finer porę size. 

Sample solution: Pipet a 25.0-mL aliquot of the Sample 
solution f obtained as directed In Organie ImpuritieSf into 
a 1 00-mL volumetric fiask, Dilute with water to volume, 
and pass through a filter of 0,5-pm or finer porę size, 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 
Columns 

Precolumns: Two 4,6-mm x 3.0-cm; each contafning 
10-Lim packi ng LI and located between the pump 
ano the injector 

Analytical: 4.6-mm x 3,3-cm; 3-pm base-deactivated 
pacfdng LI 

Flow ratę: 2 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resolution: NLT 2 between mesaiamine and salicylic 
add or 3-aminosalicylic acid 
Tailing factor: NMT 2 
Relatrve standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sampfe solution 
Calculate the percentage of the labeled amount of 
mesaiamine (C 7 H 7 NO 3 ) in the portlon of Tablets taken: 

Resuit = (ru/ci) x (C$/Cu) x 100 

ru = peak response of mesaiamine from the Sample 
solution 

r 5 - peak response of mesaiamine from the 
Standard solution 

C 5 = concentration of USP Mesaiamine RS In the 
Standard solution (mg/mL) 

Cu = nominał concentration of mesaiamine in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%~110,0% 

PERFORMANCE TESTS 
* DlSSOLUTION (711) 

Solution A: Transfer about 43.35 g of monobasic potas- 
sium phosphate and 1,65 g of sodium hydroxide to a 
2-1 volumetric fiask. Dissolve in and dilute with water to 
volume, and mix. Adjust with 1 N sodium hydroxide or 
phosphoric acid to a pH of 6.0, and mix. 

Solution B: Transfer 133.6 g of sodium hydroxide to a 
2-L volumetric fiask, dissolve In and dilute with water to 
volume f and rmx. 
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Medium 

Acid stage: 500 mL of 04 N hydrochforic add 
Buffer stages: 900 mL of Solution A 
Apparatus 2 
Acid stage: 100 rpm 
Buffer stage 1: 100 rpm 
Buffer stage 2: 50 rpm 
Times 

Acid stage: 2 h 
Buffer stage 1: 1 h 
Buffer stage 2: 90 min 
Acid stage 

After 2 h of operation, withdraw an aliquot of the fluid, 
discard the remalning solution, and retain the Tabiets 
tn proper order so that each wili be retumed later lo 
its respective vesseL Biot the Tabiets with a paper 
towel to dry, and proceed immediately as directed in 
Buffer stage h 

Standard solution: A known concentration of USP 
Mesalamine RS in Medium, equivafent to about 1% of 
the iabeled amount of mesalamine (C 7 H 7 NO 3 ) 

Sample solution: FMter portions of the solution under 
test, and suitably di fu te with Medium , if necessary. 
Analysis: Calculate the percentage of the Iabeled 
amount of mesalamine (C 7 H 7 NOi) dissolved by com- 
paring the UV maximum absorbance at about 302 im 
of the Sample solution with that of the Standard 
solution. 

Tolerances: See Table 1. Continue testing through all 
levefs unless the results conform at an earlier fevel, 
Buffer stage 1 

[NOTĘ—Use Solution A that has been eąuilibrated to a 
temperaturę of 37 ±0,5°,] 

Transfer Solution A to each of the dissolution vessets, 
and place each Tablet from the Acid stoge into its re- 
spective vessel. After 1 h, remove a 50-mL aliąuot, and 
proceed immediately as dlrected in Buffer stage 2. 
Standard solution: A known concentration of USP 
Mesalamine RS tn Medium , equivalent to about 7% of 
the Iabeled amount of mesalamine (C7H7NO3) 

Sample solution: Filter portions of the solution under 
test, and suitably dilute with Medium , if necessary. 
Analysis: Calculate the percentage of the Iabeled 
amount of mesalamine (C 7 H 7 NO 3 ) drssolved by tom- 
paring the UV maximum absorbance at about 330 nm 
of the Sample solution with that of the Standard 
solution . 

Tolerances: See Tobie 1. Continue testing through all 
levels unless the results conform at an earlier fevei. 


Tolerances: NLT 80% (Q) of the Iabeled amount of 
mesalamine {C 7 H 7 NO 3 ) is di$solved. The reguirements 
are met if the quantities dissolved from the product 
conform to Acceptance Tobie 4 in (717). Continue test¬ 
ing through all tevels unless the results conform at an 
earlier level. 

* Uniformity of Dosage liNrrs (905): Meet the require- 
ments for Weight Variation 

IMPURITIES 

• ORGANK IMPURITIES 

Mobile phase, System suitability stock solution, Sys¬ 
tem suitability solution. Standard stock solution. 
Standard solution, Chromatographic system, and 
System suitability: Proceed as directed in the Assoy. 
Sample solution: Transfer a portion nominally equiva- 
lent to about 400 mg of mesalamine, from NLT 20 
frnely powdered Tabiets, to a 500-mL voiumetric fiask. 
Add 50 mL of 1 N hydrochloric acid, and sonicate to 
dissolve. Shake by mechanical means for 10 min, dilute 
with water to volume, mix, and pass through a filter of 
0.5-pm or finer porę size. 

[Notę—U se an aliquot of this solution for the preparation 
of the Sample solution in the Assay.] 

Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por¬ 
tion of Tabiets taken: 

Result - (r y /fr) x 7 00 

fu s= peak response for each impurity 
fr = sum of afl the peak responses 
Acceptance criteria 

lndividua! impurity: The largest secondary peak is 
NMT 7.0% of the total area. 

Any other indivrduaf impurity: NMT 0.5% 

Total impurities: NMT 2.0% 

ADDITIONAL REQUIREMENT5 

* PACKAGING AND STORACE: Preserve in tight contafners. 

• USP Reference Standards (11) 

USP Mesalamine RS 
USP Salicylic Add RS 


Mesna 


labie 1 


Leve| 

Number 

Tested 

Acceptance Criteria 

LI 

6 

No individual value exceeds 1 % disso]ved. 

12 

6 

Average of the 12 units (L t + Li) is NMT 

1% dłSsolved, and no individual unit i$ 
areater than 10% dissolved. 

L3 

12 

Average of the 24 units (U + U + Lj) is 

NMT 1% dissolved, and NMT one mdivtd- 
ual unit is areater than 10% dissolved. 


Buffer stage 2 

Add 50 mL of Solution B to each dissolution vessel to 
adjust to a pH of 7.2, and continue the run. 

Standard solution: A known concentration of USP 
Mesalamine RS in Medium 

Sample solution: Filter portions of the solution under 
test, and suitably dilute with Medium , if necessary. 

Analysis: Calculate the percentage of the Iabeled 
amount of mesalamine (C^hbNOs) dissolved by com- 
paring the UV maximum absorbance at about 332 nm 
of the Sample solution with that of the Standard 
solution. 



C^HsNaOjSj 164.18 

Ethanesul fonie acid, 2-mercapto-, monosodium salt; 

Sodium 2-mercaptoethanesulfonate [19767^75-4], 

DEF1NITION 

Mesna contains NLT 96.0% and NMT 102.0% of mesna 
(C^HsNaChSjj), calculated on the dried basis. 

IDENTIFICATION 

* A. Jnfpared Absorption (797K) 

* B. Identification Tests—Ceneral (791), Sodium 

Acceptance criteria: Meet the requfrements 

ASSAY 

* PROCEDURĘ 

Sample solution: 120 mg of Mesna in 10 mL of water 

Analysis: To the Sample solution add 10 ml of 1 M sul- 
furic acid and 10 mL of 0.1 N iodine V5, Utratę with 
04 N sodium thiosulfate V5, addlng 7 ml of starch TS 
near the endpolnt. Perform a blank determlnatlon, and 
make any necessary corrections (see Titrimetry (541)), 
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Each ml of sodium thiosulfate is equivalent to 
16,42 mg of mesna (OH^NaOiS?), 

Acceptance critena: 9ó,0%-102,0% on the dried basis 

IMPURITIES 

* llMIT OF CHLORIDE 

Chloride standard solution: 8,24 pg/mL of sodium 
chloride in water 

Sample solution: 200 mg/mL of Mesna in carbon dfox- 
ide-free water 

Analysis: To 1 mL of the Sample solution and 15 mL of 
water add 1 ml of 2 M nitric acid. Add the resulting 
solution to 1 mL of silver nitrate solution {17 g in 
1000 mL), and allow to stand for 5 min, protected frcm 
łight. To 10 mL of the Chloride standard solution add 
5 mL of water and I mL of 2 M nitric acid. To this solu¬ 
tion add 1 mL of silver nitrate solution (17 g in 
1000 mL) and alfow to stand for 5 min, protected from 
light When vtewed against a dark background, the 
Sample solution is not morę turbid than the Chloride 
standard solution. 

Acceptance criteria: NMT 250 ppm 

• Limit of Sulfate 

Diluent: 30% (v/v) ethanol in water 

Sulfate standard stock solution: 1.81 mg/mL of potas¬ 
sium sulfate in Diluent 

Sulfate standard solution: 0.0181 mg/mL of potassium 
sulfate in Diluent , prepared immediatefy before use from 
Sulfate standard stock solution 

Sample solution: Add 5.0 mL of the Sample solution 
prepared as directed in the test for Limit of Chloride to a 
30-mL volumetric fiask, and dilute with water to 
volume. 

Analysis: Add 3 mL of a 250-g/L solution of barium 
chloride to 4.5 mL of Sulfate standard solution. Shake 
and allow to stand for 1 min. To 2.5 mL of this solution 
add 15 mL of the Sample solution and 0.5 mL of acetśc 
add, Use 15 mL of this mixture for comparison with 
15 mL of the Sulfate standard solution, prepared in the 
same manner, but using the Sulfate standard solution 
instead of the Somple solution , After 5 min, any opales- 
cence in the Sample solution \s not morę intense than 
that in the Sulfate standard solution. 

Acceptance criteria: NMT 300 ppm 


Delete the following: 

** Hiaw Metals, Method l (231): 10 ppm# 

« ORGANIC IMPURITIES 

Mobile phase: In a 1000-mL volumetric fiask dIssolve 
2.94 g of potassium dihydrogen phosphate, 2.94 g of 
dipotassium hydrogen phosphate, and 2.6 g of tetrabu- 
tylammonium hydrogen sulfate in about 600 mL of 
water, Adjust with phosphoric add to a pH of 2.3, add 
335 mL of methanol, and dilute with water to volume. 
System suitability solution: 0.18 mq/mL and 
0.004 mg/mL of USP Mesna R$ andUSP Mesna Related 
Compound A R5, respectively, in Mobile phase 
Standard solution 1: 8jjg/ml. and 120 pg/mL of USP 
Mesna Refated Compound A RS and USP Mesna Related 
Compound B RS, respectively, in Mobile phase 
Standard solution 2: 12 jtig/mL of USP Mesna RS in 
Mobile phase 

Sample solution: 4 mg/mL of Mesna in Mobile phase 
Chromatographic system 
($ee Chromatogrupny (621), System Suitability.) 


Modę: LC 

Detector; UV 235 nm 

Column: 4.6-mm x 25-cm; 10-jim packing LI 
Flow ratę: 1 rnL/mrn 

Run time: Four limes the elution time for mesna 
Injection voIume: 20 j_iL 
System suitability 
Sample: System suitability solution 
[Notę—T he relative retention times for mesna and 
mesna related compound A are about 1.0 and 1 A t 
respectively.] 

Suitability reguirements 

Resolution: NLT 3,0 between mesna and mesna re¬ 
lated compound A 
Analysis 

Sam pies: Standard solution 1, Standard solution 2, and 
Somple solution 

[Notę—I dentify the peaks using the retatK/e retention 
times provided in Tobie L] 

Calculate the percentage of mesna related compound A 
in the portion of Mesna taken; 

Result = (r„/r 5 ) x ( C$/C u ) x 100 

tu ~ peak response of mesna related compound A 
from tne Sample solution 

r s ^ peak response of mesna related compound A 
from Standard solution 1 
Cs = eon cen trat ion of USP Mesna Related 

Compound A RS in Standard solution J 
(mg/mL) 

Cu = concentration of Mesna in the Sample solution 
(mg/mL) 

Calculate the percentage of mesna related compound 8 
in the portion of Mesna taken: 

Result = ( rutrs ) x (Ci/tu) x 100 

tu — peak response of mesna related compound 8 
from tne Sample solution 

fs = peak response of mesna related compound B 
from Standard solution 7 
Cs - concentration of USP Mesna Related 

Compound B RS in Standard solution 1 
(mg/mL) 

Cu ~ concentration of Mesna in the Sample solution 
(mg/mL) 

Calculate the percentage of any specifted impurities 
(thiouronium ethanesulfonic acid, 
guanidinethiouronium ethanesulfonic add, and mesna 
triazine analog) and any unspedfied impurities in the 
portion of Mesna taken: 

Result - (fy/r 5 ) x (Cs/Cu) x (1/F) x 100 

ru - peak response of any spedfied or unspecified 
individual impurity from the Sample solution 
r$ - peak response of mesna from Standard 
solution 2 

Cs - concentration of USP Mesna RS in Standard 
solution 2 (mg/mL) 

Cu - concentration of Mesna in the Sample solution 
(mg/mL) 

F - relative response factors (see Tobie 1) 
Acceptance criteria: See Tabfe 1 , 




USP 40 


Official Monographs / Mesoridazine 5035 


Table 1 


Name 

Refative 

Re tent jo n 
Time 

ftelative 

Response 

Factor 

Acceptance 
Criteria, 
NMT f%V 

Thiouronium 
ethanesulfonic add j 

0*6 

100 

0*3 

G ua n idi n ethi ou ron iu m 
ethanesulfonic add 1 * 

0.6 

100 

0*3 

Mesna triazine analocr 

0.8 

100 

0.3 

Mesna 

1.0 

_ 

__ 

Mesna related 
compound A 

1*4 

— 

0.2 

Mesna related 
compound B 

2.3 

— 

3.0 

lndividual unspedfied 
impuhties 

— 

1.0 

0.1 

Total unspedfled 
impurities 

— 

— 

0.3 


“ 2-CCarbaminrłidoylEhio)eEhane-l -sulfonie acid. 
b 2-[(W-CarbamimrdoytearbarriFmidoyl)thio]eLhane-1 -sulfonfc add. 

*2-((4 f 6-D rami no-1,3, 5-triazin -2 -yl)thio)eth a ne-1 -sul fonie add* 

SPEC I FIC TE5T5 

• LOS5 ON DRV1NG 

Sample: 1 g 

Analysis: Dry the Sample under vacuum at a pressure 
not exceeding 1 mm of mercury at 60° over phos- 
phorus pentoxide for 2 h* * 

Acceptance criteria: NMT 1.0% 

• PH (791) 

Sampfe sotution: 100 mg/mL of Mesna in carbon diox- 
ide-free water 

Acceptance criteria: 4. 5 - 6,0 

ADDITIONAL REQUIREMENTS 

* Packaging and Stdrage; Preserve in a tight Container, 

and storę at room temperaturę. 

* USP Reference Standards (11) 

USP Mesna RS 

USP Mesna Related Compound A RS 
2-(Acetylthio)ethane-1 -sulfonie acid. 

OHaChS* 184.22 

USP Mesna Related Compound B RS 
Z^^Disulfanedłylbistethane-l -sulfonie acid)* 

C,H 10 O*S4 282.36 


Mesoridazine Besylate 



C;,H 2ć N,OS 2 ■ C 6 H ć 0 3 S 544.75 

1GW-Phenothiazine, 10-[2-(1 -methyl-2-piperidinyf)ethyl]- 
2-(methyisulfinyi}-, (±)-, monobenzenesulfonate. 

(±)*10-[2-(1 -Metbyl-2-pipendyl)ethyl]- 
2“(methyfsulfmyl)phenothiazrne monobenzenesulfonate 
£32672-69-8]. 

» Mesoridazine Besylate eon ta i ns not less than 
98,0 percent and not morę than 102,0 percent of 
C21H2ĆN2OS2 * CaHóChS, calculated on the drted 
basis. 


Packaging and sto ragę—Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Mesoridazine Besylate RS 

NOTĘ —Throughout the foflowing procedures, protect test 
or assay specimens, the USP Reference Standard, and Solu¬ 
tions containing them, by conducting the procedures with- 
out delay, under subdued light, or usinq low-actinic 
glassware. 

Identification— 

A: Intrared Absorption (197M), 

R: Uitroviolet Absorption (197U>— 

Solution: 10 jig per ml. 

Medium: methanol* 

Absorptivities at 263 nm, calculated on the dried basis, do 
not drffer by morę than 3.0%. 

pH (791): belween 4.2 and 5.7, In a freshly prepared solu- 
tion (1 in 100). 

Loss on drying (731)—Dry it at 105° for 4 hours: it loses 

not morę than 0.5% of its weighL 

Residue on ignitlon (281): not morę than 0.2%, 

Defete the fotfowing: 

*Heavy metals, Method II (231): 0,002%** (CHtkiai 
Selenium (291)—The absorbance of the solution from the 
Test Solution, prepared with 100 mg of Mesoridazine Besy¬ 
late and 100 mg of magnesium oxiae, is not greater than 
one-haff that from the standard Solution (0*003%), 

Ordinary impuriiies (466)— 

Test solution: a solution in methanol havlng a known eon- 
centration of 14*1 mg per mL equivalent to 10 mg of 
mesoridazine per mL. 

Standard solution: methanol. 

Eluant: a mixture of chloroform, fsopropyl alcohol, and 
ammonium hydroxtde (87:12:1). 

Visualization: 3, followed by spraying with 3% (v/v) aque- 
ous hydrogen peroxide* 

Application volume: 10 pL. 

Limit: 3.0%, 

Assay—Dissofve about 150 mg of Mesoridazine Besylate, 
accurately weighed, in 70 ml of acetic anhydride, and ti- 
trate with 0.1 N perchlortc acid VS, determining the 
endpoint potentiometrically. Perform a blank determination, 
and make any necessary correction, Each ml of 0*1 N per* 
chloric acid is equivalent to 27*24 mg of C 21 H 20 N 2 OS 2 ■ 
CsHcOjS* 


lyiesoridazine Besylate Injection 

DEFINJTION 

Mesoridazine Besylate Injection is a stenie solution of 
Mesoridazine Besylate in Water for Injection. ft contains 
mesoridazine besylate (CziLhaNiOSż ■ CeHtOjS) equivalent 
to NLT 90.0% and NMT 110.0% of the labeled amount 
of mesoridazine (C 21 H 2 ĆN 2 OS 2 ). 

Throughout the folJowing procedures, protect samples, the 
Reference Standard, and Solutions containing them by 
conducting the procedures without delay, under subdued 
light, or using low-actinic glassware. 

IDENTIFICATION 

* A* Identification—organic Nithogenous Bases (181) 

Sample solution: Dilute a volume of injection, equiva~ 
lent to 50 mg of mesoridazine besylate, with 0.01 N 
hydrachloric acid to 25 mL. 
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Analysis: Proceed as directed in the chapter, beginning 
with 'Transfer the liquid to a separator". 

Acceptance criteria: Meets the requirements 

A5SAY 

* Procedurę 

Conduct this procedurę with minimum exposure to 
light 

Standard solution and Sampie solution: Proceed with 
Injection as directed in Saits of Organie Nitrogenous 
Bases (501), except use 1.0 mL each of the Standard 
Prepa radon and the Assoy Preparation in the Procedurę. 
Jnstrumental conditions 
Modę: UV-Vis 

Analytical wavelength: Maximum at about 262 nm 
Analysis 

Samples: Standard solution and Sampie solution 
Calcuiate the percentage of the labeled amount of 
mesoridazine (CziH^N^OSi) in the portion of Injection 
taken: 

Resuft = {Au/ As) x (Q/C v ) X (MufMa) x 1 00 

Au - absorbance of the Sampie solution 
Aj = absorbance of the Standard solution 
Q - concentration of USP Mesoridazine Besylate RS 
in the Standard solution (pg/mL) 

Cu = nominał concentration of mesoridazine 
besylate in the Sampie solution (pg/mL) 

Mu - molecular weight of mesoridazine, 386.59 
- molecular weight of mesoridazine besylate, 
544.75 

Acceptance criteria: 90.0%-110.0% 

SPEC!FIC TESTS 

p bacterial Endotoxins Test (85): It contains NMT 7.0 
USP EndotoxIn Units/mg of mesoridazine besylate. 

* PH (791): 4.0-5.0 

P OTHER Requirememts: It meets the requirements in Iftjec- 
tions and Implanted Drug Products (1). 

AOPITIONAL REQUIREMENTS 

P PACKACINC and Storage: Preserve in singfe-dose contain- 
ers, preferably of Type i glass, protected from light 

* USP Reference Stanpards (11) 

USP Endotoxin RS 

USP Mesoridazine Besylate RS 


Mesoridazine Besylate Orał Solution 

DEFINITION 

Mesoridazine Besylate Ora! Solution contains NLT 90,0% 
and NMT 110.0% of the labeled amount of mesoridazine 
(C 21 H 26 N z OS 2 ). 

Throughout the following procedures, protect samples, the 
Reference Standard, and Solutions containlng them by 
conducting the procedures without delay, under subdued 
light, or using low-actinic glassware. 

IDENTIFICATION 

■ A, 

Conduct this test without exposure to daylight and with 
the minimum necessary exposure to artiflcial light 

Standard solution: 14 mg/ml of USP Mesoridazine 
Besylate RS in methanol 

Sampie solution: Transfer 4.0 ml of Orał Solution Into 
a separator, add 6 mL of 1 N sodlum hydroxide and 
10 mL of chloroform, shake for 2 min, and filter the 
chloroform layer through anhydrous sodium sulfate Into 
a smali, glass-stopperea conlcal fiask. 


Chromatographk system 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application voiume: ]0jiL 

Developing solvent system: To a separator add ben- 
zene, alcohol, and ammonium hydroxide (10:2:1). 
Shake, and allow the layers to separate. Use the upper 
layer. 

Spray reagent: Perchloric add and water (15:85) 
Analysis 

Samples: Standard solution and Sampie solution 
Allow the spots to dry and develop the chromatogram 
until the solvent front has moved about three-fourths 
of the length of the piąte. Remove the piąte from the 
deve!oping cham ber, mark the solvent front, and allow 
the solvent to evaporate in a fu me hood. Spray the 
piąte with Spray reagent, and heat at 80° for 2 min. 
Acceptance criteria: The pnncipal spot of the Sampie 
solution corresponds in Rp value and color to that of the 
Standard solution. 

ASSAY 
o Procedurę 

Conduct this procedurę with the minimum necessary ex- 
posure to light. 

Standard stock solution: 0.14 mg/ml of USP 
Mesoridazine Besylate RS In chloroform prepared as foi- 
lows. Transfer 14 mg of USP Mesoridazine Besylate RS 
to a 125-mL separator containlng 30 mL of water. 
Render the solution alkaline with 10 mL of 1 N sodium 
hydroxide, and extract with three 3G-mL portions of 
chloroform, Filter the extraots through anhydrous so¬ 
dium sulfate into a 100-mL volumetric fiask. Rinse the 
filter with smali portions of chloroform, collecting the 
rinsings in the volumetric fiask, and dilute with chloro¬ 
form to yolume. 

Standard solution: 0.014 mg/mL of USP Mesoridazine 
Besylate RS from a surtable volume of Standard stock 
solution and chloroform 

Sampie stock solution: Nomlnally 1 mg/ml of 
mesoridazine in chloroform prepared as follows. Pipet a 
volume of Orał Solution, equivalent to 100 mg of 
mesoridazine, into a separator containlng 30 mL of 
water. Render the solution alkaline with 1 0 mL of 1 N 
sodium hydroxide, and extract with three 30-mL por¬ 
tions of chloroform. Filter the extracts through anhy¬ 
drous sodium sulfate into a 100-mL volumetric fiask. 
Rinse the filter with smali portions of chloroform, col¬ 
lecting the rlnstngs in the voJumetnc fiask, and dilute 
with chloroform to volume, 

Sampie solution: Nomlnally 0.1 mg/mL of 
mesoridazine from a suitabfe volume of Sampie stock 
solution and chloroform 
Instrumenfal conditions 
Modę: UV-Vis 

Analytical waveiength: About 267 nm 
Celi: 1 cm 
Blank: Chloroform 
Analysis 

Samples: Standard solution t Sampie solution, and Blank 
Calcuiate the percentage of labeled amount of 
mesoridazine (CziHzćNzOSz) in the portion of Orał So- 
lutton taken: 

Result - (AufAs) x (Q/Cu) x £Ki/K*) x 100 

A u “ absorbance of the Sampie solution 
Aj - absorbance of the Standard solution 
Cj - concentration of USP Mesoridazine Besylate RS 
In the Standard solution (pg/mL) 

Q = nominał concentration of mesoridazine in the 
Sampie solution (pg/ml) 

M r j - molecular weight of mesoridazine, 386.59 

M r2 - molecular weight of mesoridazine besylate, 
544,75 
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Acceptance criteria; 9G.Q%-1 10.0% 

PERFORMANCE TESTS 

* Deliverabie Volume (698) 

For muJtipfe-unit containers 
Acceptance criteria: Meets the regurrements 

* UNIFGRMITY of Dosage Units (905) 

For single-Udit containers 
Acceptance criteria: Meets the requirements 

SPECIFBC TESTS 

* ALCOHOL DeterminaTIon, Method I (611); Q.25%-I.0% of 

the labeled amount of atcohoJ (C2H5OH) is fóund. 

ADDITIONAL REQU1REMENTS 

» Packagjnc and Storage: Preserve in tight, light-resistant 
containers, and storę at a temperaturę not exceeding 
25°, 

* Labeling: Label it to indicate thal it is to be diluted to 

the appropriate strength with water or other suitable 
fluid before administration. 

* USP Reference Standards (11) 

USP Mesoridazine Besylate RS 


Mesoridazine Besylate Tablets 

DEFINITION 

Mesoridazine Besylate Tablets contain mesoridazine besylate 
(Cz^HisN^OSj - CńHńO^S) equivalent to NLT 90.0% and 
NMT 110.0% of the labeled amount of mesoridazine 
(Czi^NzOS*), 

Throughout the foflowing procedures, protect sam pies, the 
Reference Standard, and Solutions containing them by 
conducting the procedures without delay, under subdued 
light, or using low-actinic glassware. 

IDENTIFICATION 

• A. Identification—Orcanic Nitrogenous Bases (181): 

Meet the reguirements 

ASSAY 

* Procedurę 

Mobile phase: Acetonitriie, triethyJamine, and water 
(850:1:150) 

Standard solution: 0.35 mg/mL of USP Mesoridazine 
Besylate RS in methanol 

System suitability solution: 0.025 mg/mL of thi- 
oridazine hydrochioride in Standard solution 
Sampie solution: Nominaliy 0,25 mg/ml of 
mesoridazine prepared as follows. Transfer an amount 
of powder equivalent to NLT 50 mg of mesoridazine, 
from NLT 20powdered Tablets, to a suitable vo!umetric 
fiask. Add 75% of the fiask volume of methanol, shake 
by media nicaf means for 15 min, and di lute with meth¬ 
anol to volume. Sonicate for 30 min, and allow dis- 
persed materiał to settle. Filter through a 0.25-pm disk, 
discarding the first 20 mL of the filtrate. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 265 nm 
Column: 4.6-mm x 25-cm; packing LI 
Fiow ratę: 2.5 mL/min 
Injection volume: 10|iL 
System suitability 

Sampies: Standard solution and System suitabiiity 
solution 

Suitability reguirements 

Resoiution: NLT 1,0 between mesoridazine besylate 
and thioridazine hydrochioride, System suitabiiity 
solution 


Column efficiency: NLT 750 theoretical plates for the 
mesoridazine peak, System suitabiiity solution 
Relative standard deviatjon: NMT 2.0%, Standard 
solution 
Anaiysis 

Sampies: Standard soiution and Sampie solution 
Calculate the percentage of the labeled amount of 
mesoridazine (C 21 H 26 N 2 OS 2 ) in the portlon of Tablets 
taken: 

Result = ( r 0 fr s ) x (CdCJ) x (K 1 /K 2 ) x 1 00 

r u = peak response from the Sample soiution 

r 5 = peak response from the Standard soiution 

Q - concentration of USP Mesoridazine Besylate RS 
in the Standard soiution (mg/mL) 

Ca = nominał concentration of mesoridazine in the 
Sampie soiution (mg/mL) 

Mrt = molecular weight of mesoridazine, 386.59 
M f 2 - molecular weight of mesoridazine besylate, 
544,75 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

* Dis solution (711) 

Medium: 0.01 N hydrochloric acid; 1000 ml 
Apparatus 2: 100 rpm 
Time: 60 min 

Standard solution: USP Mesoridazine Besylate RS in 
Medium , [Notę— A vofume of methanol not exceeding 
1 % of the finaj tota! volume msy be used to prepare 
the Standard solution.} 

Sample solution: Filter the solution under test, suitably 
diluted with Medium t if necessary, to a concentration 
that is simiiar to the Standard solution . 

Instrumentai conditions 
Modę: UV 

Analytical wavelength: Maximum at about 261 nm 
Tolerances: NIT 80% (Q) of the labeled amount of 
mesoridazine (CziFtshtaGSa) is dissolved, 

* Uniformity of Dosage Unus (905): Meet the 

requirements 

ADDITIONAL REQUIREMENT$ 

* Packaging and Storage: Preserve in well-closed, light- 
resistant containers. Preserve Tablets with an opaque 
ooating in well-dosed containers, 

a USP Reference Standards (11) 

USP Mesoridazine Besylate RS 


Mestranol 



370.43 

19-Norpregna-l,3,5{10)-trien-20-yn-l 7-ol, 3-methoxy- # 

(1 7a)-; 

3-Methoxy-19-nor-l 7o-pregna-l,3,5(l 0)-trien-20-yn-1 7-o! 
[72-33*3]. 

DEFINITION 

Mestranol contains NLT 97.0% and NMT 102,0% of mestra¬ 
nol (CnHuOz), calcułated on the dried basis. 
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IDENTIFICATION 

* A. Smfrared Absorption (197K) 

* B. Ultravfolet Absorption (197U) 

Sample solution: 100 |ig/mL of Mestranol in methanol 
Acceptance criteria: Meets the reąuirements 

* C 

Standard solution: 1 mg/mL of USP Mestranol RS in 
chloroform 

Sample solution: 1 mg/mL of Mestranol in chloroform 
Chromatographic system 
(See Chromatograpny (621), Thin-Layer Chromato- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixtiire 

Application volume: 10 pL 

Developing solvent system: Chloroform and dehy* 
drated alcohol (29:1) 

Spray reagent: Prepare as directed in Solution A in the 
Assay, 

Analysis 

Samples: Standard solution and Sample solution 
Apply both Solutions to a linę paraliel to and 2.5 cm 
from the bottom edge of a tnin-layer chromatographic 
piąte. Place the piąte in the Developing solvent system. 
bevelop the chromatogram until the solvent front has 
moved about 15 cm from the origin. Remove the piąte 
from the chamber, allow the solvent to evaporate, and 
spray with Sproy reagent Heat the piąte in an oven at 
105° for 5 min, and obsen/e under long-wavelength 
UV light. 

Acceptance criteria; The R f value of the prmcipal spot 
of the Sample solution corresponds to that of tne Stan¬ 
dard solution. 



AS5AY 
• PROCEDURĘ 

Solution A: Pipet 30 mL of methanol into a 100-mL 
volumetric fiask contarned in an ice bath. Add slowly 
and cautiously and with continuous stirring about 
65 mL of sulfuric acid, taking care that the temperaturę 
remains below 15°, Allow the solution to warm to room 
temperaturę, and dilute with sulfuric add to volume, 
Standard solution: 5 pg/mL of USP Mestranol RS in 
chloroform 

Sample solution: 5 jig/mL of Mestranol in chloroform 
Analysis: Pipet 4 mL each of the Standard solution and 
Lhe Sample solution into separate glass-stoppered, 

25-mL conical flasks. Evaporate Lhe Solutions under a 
slow current of air, without the aid of heat, to dryness. 
Dissolve the residue in 0.3 mL of methanol. Place the 
flasks in a water bath maintained at a temperaturę of 
25°, and pipet into each, with constant swirling, 10 ml 
of Solution A. Insert the stoppers in the flasks. At 6 min, 
accurateły timed after the addition of Solution A, con- 
comitantly determine the absorbances of the Solutions, 
Instrumentaf conditions 
Modę: Vis 

Analytical wavelength: Maximum at about 545 nm 
Celi: 1 cm 
Blank: Solution A 
Analysis 

Samples: Standard solution, Sample solution , and Blank 
Calcu tatę the percentage of mestranol (C 21 H 26 O 2 ) in the 
portion of Mestranol taken: 


Result = (AJA s ) x (Cs/Cu) x 100 


Au = absorbance of the Sample solution 
As = absorbance of the Standard solution 
Ci = concentration of USP Mestranof RS in the 
Standard solution (pg/mL) 

Cy - concentration of Mestranol in the Sample 
solution (j.ig/mL) 


Acceptance criteria: 97,0%-102.0% on the dried basis 

SPECIFIC TE5TS 

* Loss on Drying (731) 

Analysis: Dry at 105° for 3 h, 

Acceptance criteria: NMT 1.0% 

* Melting Rangę or Temperaturę (741); T46 0 -154°, but 
the rangę between begirming and end of melting does 
not exceed 4 a . 

* Optical Rotation, Specific Rotation (781S) 

Sample solution: 20 mg, previously dried, per mL, in 
dioxane 

Acceptance criteria: +2° to +8° 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-dosed, light- 

resistant containers. 

® USP Reference Standard; (11) 

USP Mestranol RS 


Metacresol 



C;H s O 108,14 

3-Methylphenol; 

3 - Hyd ro xy to I u en e [108-39-4]. 

DEFINITION 

Metacresol contains NLT 98.0% and NMT 102.0% of 
metacresol (C7H a O), 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197F) 

• B. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution, as 
obtained in the Assoy. 

ASSAY 

• PROCEDURĘ 

Interna! standard solution: 1 mg/mL of USP Phenol RS 
in methanol 

System suitability solution: 5 mg/mL each of 
metacresol, orthocresol, and paracresol in methanol 
Standard solution: 1 mg/mL of USP Metacresol RS in 
the Internal standard solution 

Sample solution: 1 mg/mL of Metacresol in the Internat 
standard solution 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: CC 

Detector: name-ionization 

Column: 0.25-mm X 30-m; 0.25-fLm coating of G7 
Temperatures 
Injection port: 200° 

Detector: 200° 

Column: See Table 1, 


Table 1 


Inltlal 

Temperaturę 

n 

Temperaturę 

Ramp 

(Vmin) 

Finał 

Temperatura 

n 

Hołd Time 
at Finał 
Temperatura 
t mini 

90 

0 

90 

TO 

90 

2 

120 

0 

120 

10 

T50 

3 
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Carrier gas: Helium 
Flow ratę: 1.8 mL/min 
injection type: Split ratio of 1:40 
Injeotian volume: 1 ^tL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę—T he relative retentton times for phenol, 
orthoeresol, paracresol, and metacresol are about 0.77, 
0.85, 0.99, and 1.00, respectiveiy.] 

Suitability requirements 
Resolulion: NIT 1.4 between the paracresol and 
metacresol peaks, System suitability solution 
Relative standard deviation: NMT 1.0% for the peak 
ratio of metacresol to phenol, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of metacresol (QH b O) in the 
portion of Metacresol taken: 

Result ^ (Ru/Rs) x (CdCu) x 100 

Ru = ratio of the metacresol peak response to the 
phenol peak response from the Sample 
solution 

= ratio of the metacresol peak response to the 
phenol peak response from the Standard 
solution 

C s = concentration of USP Metacresol RS in the 
Standard solution (mg/ml) 

Cu = concentration of Metacresol in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% 

IMPURtTlES 
• Orcanic dmpurities 

System suitability solution: 5 mg/mL each of 
metacresol, orthocresol, and paracresol in methanol 
Sensltivrty solution: 5 jtg/mL of USP Metacresol RS ir 
methanol 

Sample solution: 10 mg/mL of Metacresol in methanol 
Chromatographic system 
(See Chromatograpny (621 ) f System Suitability,) 

Modę: CC 

Detector: Fiamenonization 

Column: 0.25-mm x 30-m; 0.25-pm coating of G7 
Temperatures 
Injection port: 200° 

Detector: 200° 

Column: See labie 2. 


Tabfe 2 


Inltlal 

Temperaturę 

n 

Temperaturo 

Ramp 

P7min) 

Fina! 

Temperaturę 

n 

Hołd Time i 
at Finał 
Temperaturę 
(min 1 ) 

90 

0 

90 

10 

90 

2 

150 

15 


Carrier gas: Helium 
How ratę: 1.8 mL/min 
injection type: Split ratio of 1:40 
Injection voiume: 1 pL 
System suitability 

Samples: System suitability solution and Sensitmty 
solution 

Suitability reguirements 
Re solution: NLT 1.4 between the paracresol and 
metacresol peaks, System suitability solution 


5ignal-to-noise ratio: NLT 10, SensitMty solution 
Analysis 

Sample: Sample solution 

Calcuiate the percentage of each indMdual impurily in 
the portion of Metacresol taken: 

Result - (te/fr) x 1 00 

r u - peak area of each indmdual impurity from the 
Sample solution 

n = sum of all the peak areas from the Sample 
solution 

Acceptance criteria: See Tabfe 3 . Disregard any peak 
less than 0,05%. 


Table 3 


Name 

ReJative 

Retentlon 

Time 

Acceptance 

Criteria, 

NMT 

Ortliocresol 

0.85 

OJ 

Paracresol 

0.99 

OJ 

Metacresol 

1.00 

_ 

Anv unspedfied impurity 


0.1 

Total Jmourities 

— 

1,0 


SPECIFIC TESTS 

* Clarity of Solution 

A. 

Analysis: Add 10 mL of Metacresol to 10 mL of hex- 
ane, and mix. 

Acceptance criteria: A elear solution is obtained, 

B. 

Analysis: Add 1,0 ml of Metacresol to 20 mL of 1 N 
sodium hydroxlde, and mix. 

Acceptance criteria: A elear solution is obtained. 

ADDITIONAL REQU1R£MENT5 

* Packacinc and Storage; Preserve in tight, light-resistant 
containers. 

* USP IR E FE REN CE STANDARDS (11) 

USP Metacresol RS 
USP Phenol RS 
Phenol. 

C 6 H 6 0 94.11 


Metaproterenol Sulfate 



■ H.50, 


(C,,H,;NOi) 2 - H 2 SO., 520.59 

1,3-Benzenediol, 5-[1 -hydroxy-2-(1 -methytethyl)aminol- 
ethyl-, (±)-, sulfate (2:1) (salt). 

(±)-3,5-Dihydroxy-a-[(isopropylamino)methyl]benzyl alcohol 
sulfate (2:1) [5874-97-5], 

» Metaproterenol Sulfate contains not less than 
98.0 percent and not morę than 102.0 percent of 
(CnH| 7 N 0 3 )2 ■ hhSCh, calculated on the anhy- 
drous, tsopropyl alcohol-free, and methanol-free 
basis. 


Packaging and storage—Preserve in tight, Mght-resistant 
containers. 
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USP Reference standard* (11)— 

USP Metaproterenol Sulfate RS 
Identification— 

A: infrared Absorption (197K), 

B; To a solution of 10 mg m 1 mL of water add 1 drop of 
ferric chloride TS: a yiofet color is produced. 

C: It responds to the tests for Sulfate (191)* 

D: The chromatogram of the Assay preparation obtained 
as directed in the Assoy exhibits a major peak for 
metaproterenol, the retention time of which corresponds 
with that exhibited in the chromatogram of the Standard 
preparation obtained as directed In the Assoy , 
pH (791); between 4,0 and 5,5, in a solution containing 
100 mg per mL 

Water Determination, Method t (921): not morę than 

2 . 0 %. 

Residue on Ignitłon (281): not morę than 0.1%, 


Delete the foliowłng; 



*Hea vy met ais, Method U (231); 0.001 %,* im n*\ i^n-zonj 

Iron (241)—Disso!ve 2.0 g in 45 ml of water, add 2 mL of 
hydrochloric add, and mrx: the limit is 5 ppm. 

Limit of metaproterenone sulfate— Its absorptivity (see 
Ultrafiolet- Visible Spectroscopy (85 7» at 328 nm, determined 
m an agueous solution containing 9.0 mg per ml, is not 
morę than 0.009 (0.1%). 

Isopropyl alcohol and methanol— 

Isopropyf alcohot standard solution —Transfer about 0.3 g 
of isopropyl alcohof, accurately weighed, to a 100-mL volu- 
metric fiask containing about 10 mL of water, dilute with 
water to volume, ancfrmx. Pipet 10 mL of the resulting solu- 
tion into a 100-mL volumetric fiask, add about 85 mL of 
pyridine, mix, and allow to stand for 1 hour, Dilute with 
pyridine to volume, and mix. Pipet 5 mL of this solution to a 
50-mL volumetric Fiask, dilute with pyridine to volume, and 
mix. The solution so obtained contains about 30 pg of iso¬ 
propyl alcohol per mL. 

Methanol standard solution —Prepare as directed for Iso¬ 
propyl alcohol standard solution, using about 0.1 g of metha¬ 
nol, accurately weighed. The resulting solution contains 
about 10 pg of methanol per mL. 

Test preparation —Transfer about I g of Metaproterenol 
Sulfate, accurately weighed, to a 100-mL volumetric fiask, 
dlssolve in about 2 mL of water, dilute with pyridine to vol- 
ume, and mix. 

Chromatographic system—The gas chromatograph Is 
eguipped with a flame-ionization detector and contains a 
2-m x 2-mm column packed with 0.1% łiquid phase G25 
on 80- to 1 00-mesh support S7. The mjection port is main- 
tained at a temperaturę of about 150°; the column is pro¬ 
gram med for 2 minutes at 40°, to increase at a ratę of 
about 15° per minutę Lo 200 °, and for 10 minutes at 200 *; 
the detector is malntalned at about 250°; and helium is 
used as the carrier gas at a flow ratę of about 15 ml per 
minutę. 


Procedurę —Inject equal volumes (about 2 pL) of the Test 
preparation, the Isopropyl alcohol standard solution, and the 
Methanol standard solution successiveiy into the gas chro¬ 
matograph. Measure the responses of the isopropyl alcohol 
peak and the methanol peak in each chromatogram. Deter- 
mlne the quantities, in mg, of isopropyl alcohof and metha¬ 
nol in the portion of Metaproterenol Sulfate taken by the 
formula: 


0.1 C( r u /rs) 

in which C is the concentration, in pg per mL, of isopropyl 
alcohol or methanol in the Isopropyl aicohol standard solution 
or the Methanol standard solution; and ru and r$ are the re¬ 


sponses of the respective analytes in the Test preparation 
and of the corresponding isopropyl aicohol standard solution 
or Methanol standard solution; not morę than 0.3% of Iso¬ 
propyl alcohol and not morę than 0 . 1 % of methanol are 
rouna, 

Assay— 

Mobile phase —Dlssolve 11.9 g of anhydrous di basie so* 
dium phosphate in water to make 1000 mL of solution, and 
mix (solution A). Disso!ve 9.1 g of monobasic potassium 
phosphate in water to make 1000 ml of solution, and mix 
(Solution BY Mlx 735 mL of Solution A and 140 mL of Solu¬ 
tion B t ada 125 mL of methanol, and mix. Filter and degas 
this solution before use. 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Metaproterenol Sulfate RS in 0.01 N hydro- 
chlonc acid to obtain a solution having a known concentra¬ 
tion of about 2 mg per mL. 

Assay preparation —Transfer about 100 mg of Metaproter- 
enof Suifate, accurately weighed, to a 50-mL volumetric 
fiask, dilute with 0.01 N hydrochloric acid to volume, and 
mix. 

Chromatographic system (see Chromatography (621))—The 
liquld chromatograph is equipped with a 278-nm detector 
and a 4.6-mm x 5-cm guard column that contains packing 
L7 and a 4.6-mm x 25-cm analytical column that contains 
10-pm packing L7. The flow ratę is about 2 mL per minutę. 
Chromatograph the Standard preparation , and record the 
peak responses as directed for Procedurę: the column effi- 
ciency determined from the analyte peak Is not less than 
500 theoretlcai plates, the tailing factor for the analyte peak 
is not morę than 3.0, and the re!ative standard devlation for 
replicate injections is not morę than 2 . 0 %. 

Procedurę—Sęparately inject equal volumes (about 10 jil) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chroma tog rams, and meas¬ 
ure the responses for the major peaks. CaTculate the quan- 
tity, in mg, of (CnHiyMO^ ■ H 2 SO 4 in the portion of 
Metaproterenol Sulfate taken by the formula: 

50C(r y /r 5 ) 

in which C is the concentration, in mg per mL, of USP 
Metaproterenol Suifate RS in the Standard preparation, and 
ru and r* are the peak responses from the Assay preparation 
and the Standard preparation, respectfvely. 


Metaproterenol Sulfate fnhalation 
Aerosol 


» Metaproterenol Sulfate Inhaiation Aerosol is a 
suspension of microfine Metaproterenol Suifate in 
fluorochlorohydrocarbon propellants in a pres- 
surized Container. It contains not less than 
90.0 percent and not morę than 110,0 percent of 
the labeled amount of metaproterenol sulfate 
[(CnH 17 NO02*H 2 SO4], 

Packaging and storage—Preserve in smal!, nonreaetive, 
light-resistant aerosol containers eguipped with metered- 
dose va!ves and provided with orał inhaiation actuators. 

USP Reference standard* (11)— 

USP Metaproterenol Sulfate RS 

Identification—The UV absorption spectrum of the solu¬ 
tion from the Assay preparation , obtained as directed in the 
Assay, exhibits maxima and minima at the same wave- 
lengths as that of the Standard preparation prepared as di¬ 
rected in the Assay. 
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Dellvered dose uniformity over the entire contenU: 

meets the requirements for Metered-Dose Inhaiers under 
Aerosols, Nosal Sprays, Metered-Dose Inhaiers, and Dry Powder 
Inhaiers (601), 

PROCEDURĘ FOR DOSE UNIFORMITY— 

Standard preporation— Using a suitable auantity of USP 
Metaproterenol Suffate RS, accurately weigned, prepare a 
solution in 0.01 N hydrochionc add to obtain a solution 
having a known concentration of 0.05 mg per mL 

Test preporation —Discharge the minimum recommended 
dose into the sampling apparatus and detach the inhaler as 
directed* Rinse the apparatus (fllter and interior) with four 
5,0-mL portions of 0.01 N hydrochloric add, and quantita- 
ttvely transfer the rinsings to a 25-mL volumetric fiask. Dl- 
lute with 0.01 N hydrochloric add to volume, and mix. 

Procedurę —Transfer 20*0 mL portions of the Standard 
preporation f the Test preporation, and 0,01 N hydrochloric 
add to serve as a blank to sępa ratę centnfuge tubes. Add 
10.0 ml of chloroform to each, shake by mechanical means 
for 5 minutes, and separate the layers by centrifugincj for 
5 minutes. Determine the absorbances of the respective 
aqueous layers in 1-cm cells, at the wavelength of maxi- 
mum absorbance at about 276 nm, with a suitable spectro- 
photometer, against the blank, Calculate the guantity, in 
mg, of metaproterenol sulfate [(CnBizNO^ ■ H^SO^] con- 
tarned in the minimum dose tafcen by the formula: 

1 2.5CN(Au/A$ 

in which C is the concentration, in mg per mL, of USP 
Metaproterenol Sulfate RS in the Standard preporation; N is 
the number of sprays discharged to obtain the minimum 
dose; and A u and As are the absorbances of the Solutions 
from the Test preporation and the Standard preporation, re- 
$pectively. 

Particie size—Prime the valve of an Inhalation Aerosol 
Container by alternately shaking and firing it severa! times, 
and then actuate one measured spray onto a clean, dry mi- 
croscope slide held 5 cm from the end of the orał inhalation 
actuator, perpendrcular to the direction of the spray, Gare- 
fulfy rinse the slide with about 2 mL of chloroform, and al¬ 
low to dry. Examine the slide under a microscope equipped 
with a callbrated ocular micrometer, using 450x magnrfica- 
tion, Focus on the partides of 25 fields of view near the 
center of the test spedmen pattern, and notę the size of :he 
great majorlty of indMdual partides; they are less than 5 
jim along the longest axls. Record the number and size of 
alt indivfauai crystalline partEcles (not agglomerates) morę 
than 10 |im in length measured along the longest axis: not 
morę than 10 such partides are observed* 

Waler—Transfer the contents of a welghed Container to :he 
titration vessel by attachlng the valve stem to an inlet tubę, 
Weigh the empty Container and determine the weight of 
the spedmen tafcen. The water content, determined by 
Method I under Water Determination (921), is not morę than 
0.075%, 

Assay—Cool an accurately weighed Inhalation Aerosol Con¬ 
tainer for 10 minutes In a bath consisting of a mixture of 
acetone and solid carbon dioxide. Cut tne valve from the 
aerosol Container and aflow the Container to warm to room 
temperaturę. When most of the propeliants have evapo- 
rated, transfer the residue in the Container to a 250-mL 
separator with the aid of 30 mL of chloroform and 50 mL of 
0.01 N hydrochloiic add* Resen/e fhe valve and the empty 
Container. Shake the separator for 1 minutę and allow tne" 
phases to separate. Transfer the chloroform phase to a sec- 
ond 250-mL separator and the aaueous phase to a 250-mL 
volumetric fiask, Wash the chloroform phase with two 
50-mL portions of 0,01 N hydrochloric add, add the wash- 
ings to the 250-mL vofumetric fiask, dilute with 0,01 N hy¬ 
drochloric add to volume, and mix, Transfer an accurately 
measured volume of this stock solution, equivalent to about 
10 mg of metaproterenol sulfate, to a 100-mL volumetrlc 


fiask, dilute with 0.01 NI hydrochloric add to volume, and 
mix, Dissolve an accurately welghed guantity of USP 
Metaproterenol Sulfate RS in 0.01 N hydrochloric add, and 
dilute quantitatively and stepwise with the same solvent to 
obtain a Standard solution having a known concentration of 
about lOOug per mL. Concomitantly determine the ab¬ 
sorbances ofboth Solutions at the wave[ength of maximum 
absorbance at about 276 nm, with a suitable spectropho- 
tometer, using 0,01 N hydrochioric add as the blank. Rinse 
the empty aerosol Container and the valve with water and 
dry them at 105° for 10 minutes, allow to cool, and weigh, 
Subtraet the weight thus obtained from the odginał weight 
of the Inhalation Aerosol Container to obtain the weight of 
the Inhalation Aerosol taken. Calculate the guantity, in mg, 
of metaproterenol sulfate [(CnHtrNOj^ * hhSOJ In each mL 
of the Inhalation Aerosol taken by the formula: 

2$(CfV)(dfW)(A u /As) 

in which C is the concentration, In j.ig per mL, of USP 
Metaproterenol Sulfate RS in the Standard solution, V is the 
volume, rn ml, of stock solution taken, W is the weight, in 
g, of the Inhalation Aerosol taken, and Au and A s are the 
absorbances of the solution from the Inhalation Aerosol and 
the Standard solution, respectively. [The density, d, is deter¬ 
mined as foliows: Weigh a known volume (v) of the Inhala¬ 
tion Aerosol in a suitable 5-ml. gas-tight syringe eguipped 
with a linear valve. Calibrate the vo!ume of the syringe by 
filling to the 5-mL mark with dichlorotetraffuoroethane with- 
drawn from a plastic-coated glass vial sealed with a neo- 
prene multipie-dose rubber stopper and an aluminum seal, 
using 1*456 g per ml as the density of the calibrating liq- 
urd, Maintain the dichlorotetrafluoroethane, the InhaTation 
Aerosol sample, and the syringe (protected from becoming 
wet) at 25° in a water bath* Obtain the sampfe, equivalent 
to the same volume as that obtained during the sampfing 
procedurę, from the Inhalation Aerosol by means of a sam- 
pting device consisting of a replaceable rubber septum en- 
gaged in the piąte threads at one end of a threaded fltting, 
tne opposite end of which contains a sharpened tubę capa- 
ble or puncturing the aerosol Container, and a rubber gasket 
around the tubę to prevent leakage of the Container con¬ 
tents after puncfure.* Calculate the density taken by the 
formula: 

w j v 

in which w is the weight of the volume, v f of the Inhalation 
Aerosol taken.] 


Metaproterenol Sulfate Inhalation 
Solution 


» Metaproterenol Sulfate Inhalation Solution is a 
sterile solution of Metaproterenol Sulfate in Puri- 
fied Water. It may contain Sodium Chloride. It 
contains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
metaproterenol sulfate [(CnHi7NOj)2 ■ H2SO4]. 

Fackaging and storage—Storę in smali, tight containers 
that are well-filled or otherwise protected from oxidation. 
Protect from light, 

Labellng—Label it to Indicate that the inhalation Solution 
is not to be used if Its color is pinkish or darker than slightly 
yellow or if it contains a predpitate* 

* A suitable sampling system )s avallable from Alltek Assodates, P, O* Box 
A9B, Artington Heigfits, IL 60006. 
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USP Reference standards (11)— 

USP Metaproterenol Sulfate RS 

Color and clarity— 

Standard solution —Transfer 2.0 mL of 0.100 N iodine VS 
to a 500-mL volumetric fiask, dilute with water to volume, 
and mix. 

Procedurę —'^Isually examine a portion of the Inhalation 
Solution (Test soiution) In a suitable elear glass test tubę 
against a white background: it is not pinkish, and it contains 
no precipitate. If any yellow color is observed in the Test 
solution, concomitantly determme the absorbances of the 
Test solution and the Standard solution in 1 <m celJs with a 
suitable spectrophotometer set at 460 nm: the absorbance 
of the Test solution does not exeeed that of the Standard 
soiution . 

Identification— 

A: Apply 4 pL of the Inhalatlon Solution and 4 pL of an 
aqueous solution of USP Metaproterenol Sulfate RS contain- 
Eng about 50 mg per mL to a suitable thin-!ayer chromato¬ 
graphic piąte (see Chromatography (62 1» coated with a 
0,25-rnm layer of chromatographic silica gel mixture. Allow 
the spots to dry, and develop the chromatogram in a sol- 
vent system consisting of the upper layer of a freshly pre- 
pared mixture of butyl alcohol, water, and formie add 
(50:25:7) until the solvent front has moved about three- 
fourths of the length of the płate. Remove the piąte from 
the deve!opmg chamber, mark the solvent front, and allow 
the solvent to evaporate* Locate the spots on the piąte by 
examination under short-wavelength UV light: the R f vafue 
of the principal spot obtained from the Inhalatlon Solution 
corresponds to that obtained from the Standard soiution. 

B: The chromatogram of the Assay preparation obtained 
as directed In the Assoy exhibits a major peak for 
metaproterenol, the retention time of which corresponds to 
that exhibrted in the chromatogram of the Standard prepo- 
rathn obtained as directed in the Assoy* 

Sterifity Tests (71): meets the reguirements* 
pH (791): between 2.8 and 4.0. 

Assay— 

Mobile phase t Standard preparation , and Chromatographic 
system—Prepare as directed in the Assay under Metaprotere- 
noi Sulfate * 

Assay preparation—Transfer an aecurately measured vol- 
ume of Inhalation Solution, equivalent to about 200 mg of 
metaproterenol sulfate, to a 100-mL volumetric fiask, dilute 
with 0,01 N hydrochloric acid to vo!ume, and mix. 

Procedurę—Proceed as directed for Procedurę in the Assay 
under Metaproterenol Sulfate . CaEculate the quantEty, in mg, 
of metaproterenol sulfate [(CnHtzNChJz * HzSO^] in each mL 
of the Inhalation Soiution taken by the formula: 

100 (C/V)(rufrs) 

in which V is the volume, in ml, of Inhalation Solution 
taken; and C, ru t and rj are as defined therein. 


Metaproterenol Sulfate Orał Solution 

» Metaproterenol Sulfate Orał Solution contains 
not less than 90.0 percent and not morę than 
110*0 percent of tne labeled amount of 
metaproterenol sulfate [(CnH^NOjJz ■ H 2 S0 4 ]. 

Packaging and storage—Preserve In tight, light-resistant 
containers, 

USP Reference standards (11)— 

USP Metaproterenol Sulfate RS 


Identification— 

A: Transfer a portion of Orał Solution, equiva!ent to 
about 10 mg of metaproterenol sulfate, to a separator, and 
extract with four 30-mL portions of ether, discarding the 
ether extracts. Appty 10 uL of the extracted portion of Orał 
Solution to the iower right corner of a suitable thin-layer 
chromatographic piąte (see Chromatography (621)) coated 
with a 0.25-mm layer of chromatographic silica gel mixture, 
and allow to dry. Develop the chromatogram in a sałvent 
system consisting of the iower layer of a well-shaken mix* 
turę of dioxane, methylene chloride, alcohol, and ammo- 
nium hydroxide (4:4:1:1). Allow the sokent front to move 
about three-fourths of the length of the piąte. Remove the 
piąte from the developtng chamber, mark the solvent front, 
and dry in vacuum at 35 q to 40° for 30 minutes. Rotate the 
piąte 90°. At a point about four-fifths of the distance be¬ 
tween the initlal appiication of the Orał Solution extract and 
the soivent front, apply 10 pL of a Standard solution of USP 
Metaproterenol SuEfate RS En water containing about 2 mg 
per mL. Proceed as directed in Identification test A under 
Metaproterenol Sulfate Inhalation Soiution , beginning with 
"Allow the spots to dry": the Rrvalue of the principal spot 
obtained from the Orał Solution corresponds to that ob¬ 
tained from the Standard solution. 

B: The retention time of the major peak for metaprotere¬ 
nol in the chromatogram of the Assay preparation corre¬ 
sponds to that in the chromatogram of the Standard prepa¬ 
ration , as obtained in the Assay. 

pH (791): between 2*5 and 4.0, in a solution obtained by 
mixing 1 volume of Orał Solution and 4 volumes of water. 

Assay— 

Mobile phase —Mix 10 mL of formie add and water to 
make 1000 mL of solution. Filter and degas this solution 
before use. Make adjustments if necessary (see System Suita - 
bifity under Chromatography (621)). 

Standard preparation —Dissolve an aecurately weighed 
quantity of USP Metaproterenol Sulfate R5 in water to ob- 
tain a solution having a known concentration of about 
0.2 mg per mL, 

Assay preparation —Transfer an aecurately measured vol- 
ume of Orał Solution, equivałent to about 20 mg of 
metaproterenol suffate, to a 100-mL volumetric fiask, dilute 
with water to volume, and mix* 

Chromatographic system (see Chromatography (621))—The 
ligułd chromatograph is equlpped with a 278-nm detector, 
a 4,6-mm x 5-cm guard column that contains packing L2, 
and a 3.9-mm x 30-cm analytical column that contains 
packing LI. [NOTĘ— After use, rinse the analytical column 
with water and storę with water in it,] The flow ratę Is 
about 2 mL per minutę. Chromatograph the Standard prepa¬ 
ration, and record the peak responses as directed for Proce¬ 
durę; the tailing factor for the analyte peak is not morę than 
3.0; and the relatlve standard deviation for replicate injec- 
tions is not morę than 2,0%. 

Procedurę—Separately inject egual volumes (about 
100 pi) of the Standard preparation and the Assay prepara¬ 
tion rnto the chrom a to grapo, record the chromatograms, 
and measure the responses for the major peaks. Calcufate 
the quantity, in mg, of metaproterenol sulfate 
[(CiiHi?NO|)a ■ H 2 SO 4 ] in each mL of the Orał Solution taken 
by the formula: 

100 (C/Wru/rj) 

in which C is the concentration, in mg per mL, of USP 
Metaproterenol SuEfate RS in the Standard preparation; 17 rs 
the volume, in mL, of O raf Solution taken; and r v and r s are 
the peak responses from the Assoy preparation and the Ston- 
dara preparation , respectively. 
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B¥8ełaprotererBoi Suiffate Tabiets 

» Metaproterenol Sulfate Tabiets contain not less 
than 92.0 percent and not morę than 108.0 per- 
cent of the labeled amount of metaproterenol 
sulfate [(C„H, 7 N0 3 ) 2 ■ H 2 SO„]. 

Packaging and storage—Preserve in well-closed, light-re- 
sistant containers. 

USP Reference standards (11)— 

USP Metaproterenol Sulfate RS 

ldevilfffcatlon— 

A: Powder a number of Tabiets, equivalent to about 
100 mg of metaproterenol sulfate, add lOmL of water, stir 
for about 3 minutes, and centrifuge. Use the elear solution 
so obtained as the fet solution , Dissolve a suitable quantity 
of USP Metaproterenol Sulfate RS En water to obtaEn a Stan¬ 
dard solution havtng a concentration of 10 mg per mL. Ap- 
ply separate 10-\iL portions of the Test solution and the 
Standard solution to a thin-Iayer chromatographic piąte (see 
Chromatography (621)) coated with a 0,25-mm layer of 
chromatographic silica gel mixture. Proceed as directed in 
Identification test A under Metaproterenol Sulfate Inhalation 
Solution f beginning with "Aiiow the spots to dry": the R f 
value of the principaf spot obtained from the Test solution 
corresponds to that obtained from the Standard solution, 

8: MEx a guantity of powdered Tabiets, equivalent to 
about 20 mg of metaproterenol sulfate, with 5 mL of water, 
and fil ter: the filtra te responds to the tests for Sulfate (191). 

C: The chro mato gram of the Assay preparation obtained 
as directed in the Assay exhibits a major peak for 
metaproterenol, the retention time of which corresponds to 
that exhibited in the chromatogram of the Standard prepa¬ 
ration obtained as directed in tne Assay. 

OissoEution <711 )— 

Medium; water; 500 ml. 

Apparatus 2: 50 rpm, 

Time: 30 minutes. 

Procedurę— Determine the amount of (CnH^NOjJz ■ 

H 2 SCb dissolved from UV absorbances at the wavefength of 
maximum absorbance at about 276 nm of filtered portions 
of the solution under test, suitabiy diiuted with Dissolution 
Medium , if necessary, in comparlson with a Standard solu¬ 
tion having a known concentration of USP Metaproterenol 
Sulfate RS in the same Medium. 

Tolerances- Not less than 70% (Q) of the labeled amount 
of (C T1 H 1? N0 3 )2- H 2 S0 4 is dissolved in 30 minutes, 

Uniformity of dosage units (905): meet the require- 
ments. 

Assay— 

Mobile phase, Standard preparation, and Chromatographic 
system— Prepare as directed in the Assay under Metaprotere¬ 
nol Sulfate . 

Assay preparation —Transfer 20 Tabiets to a 500-mL conh 
cal fiask. Add an accurately measured volume of 0.01 N 
hydrochloric acid sufficient to yield a solution contalning 
about 2 mg of metaproterenol sulfate per mL, shake by me- 
chanical means for 30 minutes, and filter. Use the fil tratę so 
obtained as the Assay preparation. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Metaproterenol Sulfate . Calcu la te the guantity, in mg, 
of metaproterenol sulfate [(CnH T 7N0 3 ) z ■ H 2 S0 4 ] in each 
Tablet taken by the formula: 

(CV/2Q)(ru/r s ) 

in which V is the volume, in mL, of 0.01 N hydrochloric 
acid added; and C, ru f and r* are as defined tnerein. - 


Meta ram mol Bitartrate 


C 9 H 13 NO 2 • C^HsOfi 317.29 

Benzenemethanol, ot-(l-aminoethyi)-3-hydroxy-, [/?-(/?* 5*)]-, 
[R-(R\#*)j-2,3-dihydroxybutanedioate (1:1) (salt). 
(-)"0f-(1-Aminoethyl)-m-hydroxybenzyl 1 alcohol tartrate (1:1) 
(salt) [33402-03-8], 

» Metaraminol Bitartrate contains not less than 
99,0 percent and not morę than 100.5 percent of 
C 9 H 13 NO 2 ■ C 4 H 6 O 6 , calculated on the dried basis. 

Packagmg and storage—Presen/e in well-closed contain¬ 
ers. Storę at 25°, excursions permitted between 15° and 
30T 

USP Reference sfandards (11)— 

USP Metaraminol Bitartrate RS 
Identification— 

A: tnfrared Absorption (197K). 

B: To 0.5 mL of a solution (1 in 2000) add 1 mL of Folin- 
Gocalteu phenol TS, then add 5 mL of sodium carbonate 
solution (1 in 10), mix, and alfow to stand for 5 minutes: an 
intense blue color appears (presence of a phenol). 

C: To 4 ml of a solution (1 in 2000) add 5 mL of pH 9.6 
alkalinę borate buffer (see Buffer Solutions in the sectlon Re- 
agents, Indicators , and Solutions), then add about 5 mg of fi- 
naphthoquinone-4-sodium su If ona te, mix until dissoived, 
and allow to stand for 5 minutes. Add 0.2 mL of benzalko- 
niurn chloride sofution (1 in 100), mix, add 5 mL of toluene, 
and shake: the tofuene layer turns purpie immediately (dis- 
tinction from phenylephrine), 

WleBtifig rangę (741): between 171° and 1 75°, 

Specific rot alt o ©n (7815): between -31.5° and -33.5° (A= 
405 nm). 

Test solution: 100 mg per mL, in 0.5 N hydrochloric acid. 
pH (791): between 3.2 and 3.5, in a solution (1 in 20), 

Loss on drying (731)—Dry it at 105° for 2 hours: it foses 

not morę than 1,0% of its weight 

Resnd5.se on ignifion (281): not morę than 0.1%. 

Delete the following; 

*Heavy tnefals, Method I (231): 0,002%.* { cmida\ w^oia) 
Assay—Dissolve about 600 mg of Metaraminol Bitartrate, 
accurately weighed, in 20 mL of glacial acetic acid, warming 
slightiy to effect solution. Cool the solution to room temper¬ 
aturę, add 2 drops of crystal violet TS, and titrate with 0.1 N 
perchloric add VS to an emerafd-green color. Perform a 
blank determination, and make any necessary correction. 

Each ml of 0.1 N perchloric acid is equivalent to 31.73 mg 
of CsHnNOz * 


Metaraminol Bitartrate Injection 

» Metaraminol Bitartrate Injection is a sterile solu¬ 
tion of Metaraminol Bitartrate in Water for Injec- 
tion. It contains, in each mL, an amount of 
metaraminol bitartrate equivalent to not less than 
9.0 mg and not morę than 11.0 mg of metarami¬ 
nol (CgHnNOa), 
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Packaglng and storage— ‘Preserve In single-dose or in 
multlpie-dase contalners, preferably of Type I glass, pro- 
tected from Hght 

USP Reference standards (11)— 

USP Endotoxin RS 

USP Metaraminol Bitartrate RS 

Identification^ 

A: £vaporate a 1-mL portfon to dryness: the residue so 
obtained meets the requirement$ for Identification test A 
under Metaraminol Bitartrate . 

B: it meets the requirements for Identification tests B and 
C under Metaraminol Bitartrate . 

Bacterial Endotoxlns Test (85)—It contains not morę 
than 3,5 USP Endotoxin Units per mg of metaraminol 
pH (791): between 3-2 and 4,5. 

Partlculate Matter In Injectlons <7SS): meets the re- 
ąuirements for smaflwolume injections, 

Other reąulrements—It meets the requirements under In- 
jections ano implanted Drug Products (1). 

Assay— 

0.0032 M HexQnesulfonate buffer— Mix 600 mg of sodium 
1-hexanesulfonate with water to obtain 1000 ml of soiution, 
adjust with phosphonc acid to a pH of 3,0 ± 0,05, and 
fifter. 

Mobilephase —Prepare a suitable degassed and filtered 
mixture or methanol and 0,0032 M Hexanesulfonate buffer 
(7:3), Make adjustments if necessary (see System Suitability 
under Chromatography (621)), 

Standard preparation—-D issolve an accurately weighed 
quantity of USP Metaraminol Bitartrate RS in water to obtain 
a soiution having a known concentration of about 0,2 mg of 
metaraminol per mL 

Assay preparation— Transfer an accurately measured vol- 
ume of Injection, equivalent to about 20 mg of metarami¬ 
nol to a 100-mL vofumetric fiask, dilute with water to vol* 
ume, and mix. 

System suitability preparation— Prepare a soiution of pro- 
pyfparaben ?n alconol containing 0,4 mg per mL. Mix 1 vol- 
ume of this soiution with 99 volumes of tne Standard prepa- 
radon, 

Chromatographic system (see Chromatography (621))—-The 
liquid chromatograph is equlpped with a 264-nm detector 
and a 4-mm x 25-cm column that contains packing L7, The 
ffow ratę is about 1 mL per minutę. Chromatograph the Sys¬ 
tem suitability preparation and the Standard preparation , and 
record the peak responses as dlrected for Procedurę: the col¬ 
umn efficiency is not less than 2600 theoreticai plates, the 
resolution, /?, between the metaraminol bitartrate and pro- 
pyfparaben peaks Is not less than 3,0 with propylparaben 
efuting First, and the relative standard deviation for replicate 
injections is not morę than 2,0%. 

Procedura —Separately inject equal vo!umes (about 10 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks, Cafculate the quan- 
tity, in mg, of metaraminol (C9H13NO2) in each mL of the 
Injection taken by the formula: 


}QQ(C/V)(ru/rs) 


in whrch C is the concentration, in mg per mL, of metarami¬ 
nol represented by the USP Metaraminol Bitartrate RS in the 
Standard preparation; 1/ is the volume, in mL, of Injection 
taken; and ry and n are the peak responses obtained from 
the Assay preparation and the Standard preparation , respec- 
tively. 


Metaxalone 



CuHisNOj 221.25 

2-Oxazolidinone, 5-[(3,5-dimethylphenoxy)methyi]-; 
54(3,5-Xylyloxy)methyl]-2-oxazolrdinone; 

5- (3,5-D]methylphenoxy)methyl]-1,3-oxazolidin-2-one 
1665-48-1]. 

DEFINITION 

Metaxalone contains NLT 98,0% and NMT 102.0% of 
metaxa!one (CrzHisNOa), calculated on dried basis. 

IDENTIFICATION 

* A. Infrared Absorption (197A) or (197K) 

* B, The retention time of the major peak of the Sample 
soiution corresponds to that of the Sample soiution, as 
obtained In the Assay. 

ASSAY 

* Procedurę 

Buffer: 0,68 g/L of monobasic potassium phosphate In 
water. Adjust with phosphoric acid to a pH of 4,5, 
Mobile phase: Methanol and Buffer (50:50) 

Standard stock soiution: 0.5 mg/mL of USP Meg¬ 
afon e RS prepared as follows. Transfer a suitabie quan- 
tity of USP Metaxaione RS to a suitabie volumetric fiask. 
Aad 50% of the fiask volume of methanol. Sonicate for 
5 min to dissolve, Add 40% of the fiask voiume of 
Buffer ; and mjx. Cool to room temperaturę. Dilute with 
Buffer to volume. 

Standard soiution: 0.05 mg/mL of USP Metaxa!one RS 
from the Standard stock soiution in Mobile phase 
Sampie stock soiution: 0.5 mg/mL of Metaxalone pre¬ 
pared as follows. Transfer a suitabie quantity of Metax- 
alone to a suitable vo!umetnc fiask. Add 50% of the 
fiask volume of methanol. Sonicate for 5 min to dls- 
solve, Add 40% of the fiask volume of Buffer ; and mix. 
Cool to room temperatura. Dilute with Buffer to 
volume, 

Sample soiution: 0.05 mg/mL of Metaxafone from the 
Sampie stock soiution in Mobile phase 
Chromatograph k system 
(See Chromatography (621), System Suitability ,) 

Modę: LC 

Detector: UV 226 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 50° 

Ftow ratę: 1 ml/min 
injection volume: 20 |il 
Run time: NLT 2 times the retention time of 
metaxalone 
System suitability 
Sample: Standard soiution 
Suitability requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 0.73% 

Anaiysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of metaxalone (CtżHisNOj) in 
the portion of Metaxalone taken: 

Result = ( r u lr$ ) x ( Cs/Cy) x 100 

ry = peak response from the Sample soiution 

0 = peak response from the Standard soiution 

C$ - concentration of USP MetaxaIone RS in the 
Standard soiution (mg/mL) 
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C u = concentratlon of Metaxalone in the Sampte 
solution (mg/mL) 

Acceptance criteria; 98.0%-l 02,0% on the drled basls 

IMPURITIES 

■ Resioue ON IGNITION (281): NMT 0,30% 

* ORGANIC IMPURITIES, PROCEDURĘ 1 

tf metaxalone related compound B, metaxalone related 
compound C, or W-benzyl metaxalone Is a known pro- 
cess Impurity, Organie Impurities, Procedurę 2 is 
recommended. 

Solution A: 0.1% Trifluoroacetic acld In water 

Solution B: 0.1% Trifluoroacetic acld In acetonltrlle 

Mobile phase: See Table 1, 


Toblo 1 


Tinie 

(mini 

Solution A 

Solution B 
(%1 

0 

21 

25 

10,0 

65 

35 

1 1.0 

75 

25 

_ULQ_ 

75 

u 


Dlluent: Acetonltrlle and water (75:25) 

System suitabllity solution: 4 mg/mL of USP Metax- 
alone fłS and 0.01 mg/mL of 3,5-dimethylphenol In 
Dlluent 

SensitMty solution: 0.002 mg/mL of USP Metaxalone 
RS In Difuent 

Sample solution: 4 mg/mL of Metaxalone in Diiuent 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 273 nm 

Column: 4.6-mm x 25-cm; 5-pm packlng L68 
Flow ratę: 2.0 mL/mln 
Injectlon volume: lOpL 
System suitability 

Samples: System suitability solution and SensitMty 
solution 

[Notę—S ee Table 2 for the relative retention tlmes.] 
Suitability requlrements 

Resolution: NLT 2.0 between metaxalone and 3,5- 
dimethylphenol, System suitability solution 
Slgnal-to-noise ratio: NLT 10, SensitMty solution 
Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por- 
tion of Metaxalone taken: 

Result = (ru/fr) x 100 

r u = peak response of each impurity from the 
Sample solution 

rr = sum of the peak responses of metaxalone and 
impurities from the Sample solution 
Acceptance criteria: See Table 2. Disregard any impu¬ 
rity peaks less than 0,03%. 


Table 2 


Name 

Helatlve 

Retention 

Time 

Acceptance 

Criterla, 

HM T (%ł 

Metaxalone 

1.0 

_ „ 

3,5- DImeth v lp h en ol 

1J 

0.05 

Any indmdual 
unspedfied impurity 

— 

0.05 

Tota! impurities 

— 

0.50 


• Organic Impurities, Procedurę 2 

If metaxalone related compound B, metaxalone related 
compound C, or W-benzyl metaxalone is a known' pro- 


cess impurity, Organie Impurities, Procedurę 2 Is recom¬ 
mended. If the artlcle complles wlth Procedurę 2, the 
labellng indlcates that It meets Organic Impurities, Proce¬ 
durę 2. 

Buffer, Mobile phase, and Standard stock solution: 
Proceed as directed In the Assay. 

Standard solution: 0,001 mg/mL of USP Metaxalone 
RS from the Standard stock solution In Mobile phase 
Impurity stock solution: 0.2 mg/mL each of USP 
Metaxa!one Related Compound B RS and USP Metax- 
alone Related Compound C RS in methanol. Sonlcate to 
dissolve If necessary. 

Peak Identification solution: 1 mg/mL of USP Metax- 
alone RS and 0.02 mg/mL each ofUSP Metaxalone Re¬ 
lated Compound B RS and USP Metaxalone Related 
Compound C RS prepared as follows, Transfer a sultable 
auantlty of USP Metaxalone RS to a sultable volumetrlc 
fiask. Acld 50% of the fiask volume of methanol, and 
sonlcate to d!ssolve. Transfer sultable volumes of Impu¬ 
rity stock solution to the fiask. Dllute wlth Buffer to 
volume, 

Sample solution: 2.0 mg/mL of Metaxalone prepared 
as follows. Transfer a sultable auantlty of Metaxalone to 
a sultable volumetrlc fiask. Add 50% of the fiask voiume 
of methanol. Sonlcate for 5 min to dissolve. Add 40% 
of the fiask volume of Buffer, and mlx. Cool to room 
temperatura. Dllute wlth Buffer to volume. 
Chromatographic system 
(See Chromatograpny <621), System Suitability.) 

Modę: LC 

Detector: UV 226 nm 

Column: 4.6-mm x 15-cm; S-pm packlng LI 

Column temperaturę: 50° 

Flow ratę: 1 mL/mln 
Injectlon volume: 20 pL 
Run tlme: NLT 8 tlmes the retention time of 
metaxalone 
System suitability 
Sample: Standard solution 
Suitability reaulrements 
Talling factor: NMT 2.0 
Relative standard devlatlon: NMT 10.0% 
Slgnal-to-noise ratlo: NLT 25 
Anaiysis 

Samples: Standard solution and Sample solution 
Use the Peak Identification solution to Identify the peaks. 
Calculate the percentage of each impurity in the por- 
tion of Metaxalone taken: 

Result = (ru/rj) x ( C s /C u ) x (l/f) x 100 

ru = peak response of each impurity from the 
Sample solution 

rj = peak response of metaxalone from the 
Standard solution 

Cs = concentration of USP Metaxalone RS in the 
Standard solution (mg/mL) 

C u = concentration of Metaxalone in the Sample 
solution (mg/mL) 

F = relattve response factor for the corresponding 
impurity (see Table 5) 

Acceptance criteria: See Table 3. Disregard any impu¬ 
rity peaks less than 0.03%. 


Table 3 


Mamę 

Relative 

Retention 

Time 

Re!ative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%) 

Meta xa tonę related 
compound B 

0J5 

1.0 

0.05 

Metax alone 

1.0 

— 

— 


* 3-0enzyl-5-[(3,5-dimethy[phenoxy)methyl]oxażo]idin-2-one. 
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Tabk 3 (Continued) 


Name 

Relatiye 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Metaxalone related 
compound C 

3,6 

3.0 

0.05 

N-Be nz v 1 me taxa1 one a 

6.9 

0.64 

0.05 

Any rndivldual 
unsuerified impurity 

— 

1.0 

0.05 

Total impurities 

_ 

_ 

0.3 


4 3-8en zyl-5- [(3, 5-di methylphercoxy)methyI ]oxazol idi n-2-one. 

SPEC1FIC TESTS 

• Loss ON DRYING (731) 

Analysis: Dry at 90° for 2 h, 

Acceptance criteria: NMT 0.5% 

ADDITIONAi REQUIREMENTS 

• PACKAGING and STORAGE; Preserve In tight containers. 

* Ladeling: The la bet States with which Organie Impurities 

procedurę the article complies if Organie impurities. Proce¬ 
durę 1 is not used. 

* USP Reference Standards <11} 

USP Metaxalone RS 

USP Metaxalone Related Compound B RS 
1-Amino-3-(3,5-dimethylphenoxy)propan-2-ol. 
CnHirNO, 195,26 

USP Mefaxalone Related Compound C RS 
Bjs[2-hydroxy-3-(3,5-dirnethylphenQxy)propyi]amine. 
OaM* * iN0 4 373.49 


Metaxalone Tablets 


DEFINITION 

Metaxalone Tablets contain NIT 90.0% and NMT 110.0% 
of the labeled amount of metaxalone (OzHisNCb). 

IDENTIFICATION 

* A* The retention time of the major peak of the Sample 
sołution corresponds to that of the Standard soiution f as 
obtained in the Assay. 

ASSAY 

« Procedurę 

Buffer: 0.68 g/L of monobasic potassium phosphate. 
Adjusf with pnosphoric add to a pH of 4.5. 

Mooile phase: Methanol and Buffer (50:50) 

Standard stock sołution; 0.5 mg/mL of USP Metax- 
alone RS prepared as follows. Transfer a suita bie 
amount of USP Metaxafone RS to a suitable volumetric 
fiask. Add 50% of the fiask volume of methanol and 
sonicate to dtssolve. Dilute with Buffer to volume. 
Standard soiution; 0.05 mg/mL of USP Metaxalone RS 
from Standard stock sołution in Mobile phase 
Sample stock soiution: Nominally 1.0 mg/mL of 
metaxalone from NLT 20 Tablets prepared as follows. 
Transfer a portion of Ffnely powdered Tablets equivalent 
to NLT 500 mg of metaxalone to a suitable volumelric 
Fiask. Add 50% of the fiask volume of methanol and 
sonicate for 10 min with otcasional swirling, Shake on a 
mechanical shaker for 15 min. Add 40% of the fiask 
vo!ume of Buffer and allow the sołution to cool to room 
temperaturę. Dilute with Buffer to volume. Pass a por¬ 
tion of the sołution through a PVDF filter of 0.45-jim 
porę size. Discard the first 5 mL. Use the fil tratę. 

Sample soiution: Nominally 0.05 mq/mL of metax- 
alone from Sample stock soiution a na Mobile phase 


Chromatographic system 

(See Chromotograpny (621), Sptem Suitabiiity.) 

Modę: LC 

Detector: UV 226 nm 

Column: 4.ó-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 50° 

Fiow ratę: 1 mL/min 
Injection volume: 20 juL 
Run time: NLT 2 times the retention time of 
metaxalone 
System suitabiiity 
Sample: Standard sołution 
Suitabiiity reguirements 
Tailing factor: NMT 2.0 
Relative standard deviatfon: NMT 0.73% 

Analysis 

Sam pi es: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of 
metaxalane (C^HisNOs) in the portion of Tablets 
taken: 

Result = (fy/rj) X (G/G) x 100 

r u - peak response of metaxalone from the Sample 
sołution 

r$ - peak response of metaxaione from the 
Standard soiution 

C$ — concentration of USP Metaxalone RS in the 
Standard soiution (mg/mL) 

Cu - nominaf concentration of metaxalone in the 
Sample soiution (mg/mL) 

Acceptance criteria: 90.0%-110,0% 

PERFORMANCE TESTS 

* DlSSOLUTION (711) 

Medium: 0.5% sodlum lauryl sulfate; 900 mL 
Apparatus 2: 100 rpm 
Time: 60 min 

Buffer, Mobile phase, Chromatographic system, and 
System suitabiiity: Proceed as directed in the Assay, 
except use 270 nm for analysis. 

Standard sołution: (L/900) mg/mL of USP Metaxalone 
RS, where i is the labę! claim of metaxalone, in mg/ 
Tablet, prepared as follows. Transfer a suitable auantity 
of USP Metaxalone RS to a suitable volumetrrc fiask. 
Add 4% of the fiask volume of methanol, sonicate to 
dissolve, and dilute with Medium to vofume. 

Sample soiution: Pass a portion of the sołution under 
test through a suitable PVDF membranę filter of 0,45- 
jum porę size. Discard the first 5 mL of the filtrate and 
use the remaining amount for analysis. 

Analysis 

Samples: Standard sołution and Sample soiution 
Calculate the percentage of the labeled amount of 
metaxalone (C^hhsNOj) dissolved: 

Result = (Wn) x C s x V x (1/L) x 100 

r u - peak response from the Sample sołution 

r$ = peak response from the Standard soiution 

Cs = concentration of USP Metaxalone RS in the 
Standard soiution (mg/mL) 

V - volume of the Medium f 900 mL 
i - labei claim of metaxaione (mq/Tablet) 
Toferances: NLT 60% (Q) of the labeled amount of 
metaxalone (CuHisNCb) is dissolved. 

* Uniformity of Dosace Units (905): Meet the 

reguirements 

* Organic Impurities 

Buffer, Mobile phase. Standard soiution, and Chro¬ 
matographic system: Proceed as directed in the 
Assay. 

Impurity stock sołution: 0,2 mg/mL each of USP 
Metaxalone Related Compound B RS and USP Metax- 
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alone Related Compound C RS in methanol. Sonicate to 
dissolve if necessary. 

Peak identification solution: 1 mg/mL of USP Metax- 
alone RS and 0,02 mg/mL each of USP Metaxalone Re¬ 
lated Compound B RS and USP Metaxalone Related 
Compound C RS prepared as follows. Transfer a suitable 
□uantity of USP Metaxalone RS to a suitable volumetric 
fiask Add 50% of the fiask volume of methanol and 
sonicate to dissolve. Transfer suitable volumes of impu- 
rity stock solution to the fiask. Di lute with Buffer to 
volume. 

Sensitiyjty solution: 0.5 pg/mL of USP Metaxalone RS 
from Standard solution and Mobile phose 
Sample solution: Nominally 1,0 mg/mL of metaxalone 
prepared from NLT 20 Tablets as follows. Transfer a por- 
tion of NLT 20 finely powdered Tablets equivalent to 
NLT 500 mg of metaxalone to a suitable vo!umetric 
fiask. Add 50% of the fiask volume of methanol and 
sonicate for 10 min with occasional swirlino. Shake on a 
mechanical shaker for 15 min. Add 40% of the fiask 
volume of Buffer a nd cool to room temperaturę. Dilute 
with Buffer to volume. Pass a portion of the solution 
through a PVDF filter of 0.45-pm porę size, Discard the 
first 5 mL. 

System suitability 

Sam pies: Peok Identification solution a nd Sensitivity 
solution 

[Notę—S ee Tobie 1 for refative retention times,] 
Suitability reguirements 
Taiting factor: NMT 2,0, SensitMty solution 
Relative standard deviation: NMT 10.0% for the 
metaxalone peak, Sensitivity solution 
Signai-to-noise ratio: NLT 25 for the metaxalone 
peak, Sensłtivity solution 
Analysis 

Samples: Standard solution , Peak identification solution , 
ano Sample solution 

Use the Peak identification solution to identify the peaks. 
Cafculate the percentage of each degradation product 
in the portion of Tablets taken: 

Result = (r^/rs) x (C$fCu) x 100 

Tu - peak response of each degradation product 
from the Sample solution 
r$ = peak response of metaxalone from the 
Standard solution 

Q = concentration of USP Metaxalone RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of metaxalone in the 
Sample solution (mg/mL) 

Acceptance criteria: See Table h 


Table 1 


Name 

Re lot iv e 
Retention 
Time 

Acceptance 

Criteria, 

NftlfT 

Metaxalone related 
compound B 

0.33 

0.15 

Metaxalone 

1 0 

__ 

Meta^afone related 
comDOund O 

3.6 

— 

N-Benzy 1metaxa lone b 

Ó.9 

— 


11 Process impurity, included for peak identification only; monrtared in the 
drug substance. 

b 3-Renzy 1-5 'f (3,5-dimethy Iph en oxy)methy I ] oxazol id in -2 -one. 


Table 1 (Continued) 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Any indMdual unspedfled 
deoradation product 

— 

0.10 

Total degradation 

Products 

— 

0,5 


J Process impurity, included for peak Identification only; monitored in the 
drug substance. 

b 3-Benzy L5-[( 3,5-di methy Iphen oxy) methy I ]oxazo3 idin -2-one. 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in welhtlosed, light* 
resistant containers. Storę at controlled room 
temperaturo, 

* USP Reference Standard* <11> 

USP Metaxalone RS 

USP MetaxaIone Related Compound B RS 
1-Amtno-3-(3,5-dimethylphenoxy)propan-2~ol. 
CuUuMOz 195.26 

USP Metaxalone Related Compound C RS 
Bis[2-hydroxy-3-(3,5-dimethylphenoxy)propył]amme. 
C 22 H^NO, 373.49 


Metformin Hydrochloride 

ir r 



C 4 H,iN5-HCI 165.62 

Imidodicarbonimidic diamide, N,A/-dimethyl-, 
monohydrochioride; 

1,1-Dimethylbiguanide monohydrochioride [1115-70-4]. 

DEFINITION 

Metformin Hydrochloride contains NLT 98.5% and NMT 
101 , 0 % of metformin hydrochloride (C^H^N* ■ HCI), cal- 
culated on the dried basis. 

IDENTIFICATION 

* A, Infrared Absorption (197K) 

* B. Identification Tests—Ceneral, Chloride (191): Meets 
the reguirements 

ASSAY 

* Procedurę 

Sample: 60 mg of Metformin Hydrochloride 
Analysis 

[Notę—T o avatd overheating of the reaction medium, 
mix thoroughly throughout the titration, and stop the 
titration immediately after the endpoint has been 
reached.] 

Dissolve the Sample in 4 ml of anhydrous formie add, 
and add 50 mL of acetic anhydride. litra te willi OJ N 
perchloric add VS, determining the endpoint potentio- 
metrically. Perform a blank determmation, and make 
any necessary correction (see 77f rimetry (541)). Each 
mL of 0.1 N perchloric add is equiva!ent to 8,28 mg 
of metformin hydrochloride (C 4 H 11 N 5 ' HCI). 
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Acceptance crlterla: 9S.5%-101.0% on the dried basis Total impurittes: NMT 0.5% 


IMPURITIES 

• Residue ON Ignition (281): NMT 0.1% 


Dcletc the followlng: 





*• HEAVY METALS, Method I (231>: NMT 10 ppm* (oiitckn. 
\m-ms] 

* Ohganic IMPURITIES 

Mobile phase: 17 g/l of monobasic ammonium phos- 
phate in water, adjusted with phosphoric acid to a pH 
of 3,0 

System suitability stock soiution: 0,25 mg/mL of 
metformin hydrochloride and OJ mg/mL of melamine 
in water 

System sultablllty soiution: Transfer 1,0 mL of the Sys¬ 
tem suitability stock soiution to a 50-ml vo!umetric fiask, 
and diiute with Mobile phase to volume. 

Standard stock soiution: 0,2 mg/mL of USP Metformin 
Related Compound A RS in water 
Standard soiution: 0.001 mg/mL of USP Metformin Re- 
Jated Compound A RS in Mobile phase from the Stan¬ 
dard stock soiution 

Sample soiution: 5 mg/mL of Metformin Hydrochloride 
in Mobile phase 

Diluted sample soiution: 0,005 mg/mL of Metformin 
Hydrochloride in Mobile phase from the Sample soiution 
Chromatographic system 
(5 ee Chromał og ropny (621), Sys tem S u i ta bili ty .) 

Modę: LC 

Detector: UV 218 nm 

Coiumn: 4,6-mrn x 25-cm; packing L9 

Flow ratę: 1,0-1,7 mL/min 

Run Eime: NLT twice the retention time of metformin 
Injection volume: 20jiL 
System suitability 
Sample: System suitability soiution 
Suitability regulrements 
Resolutlon: NLT 10 between melamine and 
metformin 
Analysis 

Samples: Standard soiution, Sample soiution, and Di¬ 
luted sample soiution 

Calculate the percentage of metformin related com¬ 
pound A in tne portion of Metformin Hydrochloride 
taken: 


Result - ( ru/rs ) x (Cs/Cu) x 100 


fu - peak response of metformin related 

compound A from the Sample soiution 
r$ ~ peak response of metformin related 

compound A from the Standard soiution 
Cs = concentration of USP Metformin Related 
Compound A RS in the Standard soiution 
(mg/mL) 

C y - concentration of Metformin Hydrochloride in 
the Sample soiution (mg/mL) 

Calculate the percentage of any other Impurity in the 
portion of Metformin Hydrochloride taken: 

Result = (fu/Cs) x D x 100 


r u = peak response of an individual impurity from 
the Sample soiution 

h ~ peak response of metformin from the Diluted 
sample soiution 

D = dilution factor for the preparation of the 
Diluted sample soiution, 0.001 
Acceptance crlterla 

IndMdual Iinpurltles: NMT 0,02% for metformin re¬ 
lated compound A; NMT 0.1% for any other impurity 


5PECIFIC TEST5 

* Loss ON Drying (731) 

Analysis: Dry a sample at 105° for 5 h. 

Acceptance crlteria: NMT 0,5% 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in weil-closed contain- 
ers. Storę at room temperaturę. 

* USP Referenci Standard* (11) 

USP Metformin Hydrochloride RS 
USP Metformin Related Compound A RS 
1-Cyanoguanidlne, 

C 2 H 4 N 4 84.08 


Metformin Hydrochloride Tablets 

DEFINITION 

Metformin Hydrochloride Tablets contain NLT 95.0% and 
NMT 105,0% of the labeled amount of metformin hydro¬ 
chloride (GHnNs HCI). 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197K) 

Sample: Transfer an amount of powdered Tablets, 
equivalent to 20 mg of metformin hydrochloride, to a 
suitable fiask, Add 20 mL of dehydrated alcohol, and 
shake. Filter, evaporate the filtrate on a water bath to 
dryness, and dry the residue at 105° for 2 h, 
Acceptance crlteria: Meet the requirements 

* B. 

Soiution A: Dissolve 1 g of 1-naphthol in a soiution 
containing 6 g of sodium hydroxide and 16 g of anhy- 
drous sodium carbonate in 100 mL of water. 

Sample soiution: Triturate an amount of powdered 
Tablets, equiva3ent of 50 mg of metformin hydrochlo¬ 
ride, with 10 mL of water, nfter, and use the filtrate. 
Analysis: To 5 mL of the Sampfe soiution add 1.5 mL of 
5 N sodium hvdroxide soiution and 1 mL of Soiution A. 
Add 0.5 ml of sodium hypochlorite T5, dropwlse, and 
with shaking, 

Acceptance crlteria: An orange-red color is produced 
that darkens on standing, 

* C. Identification Tests— General, Chloride ( 191) 

Sample soiution: Prepare as dfrected for the Sample 50- 
lution in Identification test B. 

Acceptance crlteria: Meet the requirements 

A5SAY 

• Procedurę 

Standard soiution: 10pg/mL of USP Metformin Hydro¬ 
chloride RS in water 

Sample soiution: Weigh and finely powder NLT 20 
Tablets. Transfer the amount of powder, eguivalent to 
100 mg of metformin hydrochloride, to a 100-mL volu- 
metric fiask, Add 70 mL of water, shake by mechanical 
means for 15 min, dilute with water to volume, and 
filter, discarding the first 20 mL of the filtrate, Dflute 
10,0 mL of the filtrate with water to 100.0 mL, and di- 
lute 10,0 mL of the resulting soiution with water to 
100,0 mL, The nominał concentration of this soiution is 
10 pg/mL. 

instrumenta! conditions 
(See UltravioiehVisibie Spectroscopy ( 857).) 

Modę: UV 

Analytlcai wavelength: Wavelength of maximum ab- 
sorbance at about 232 nm 
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Celi: 1 cm 
Blank: Water 
Analysls 

Sam pies: Standard solution and Sample solution 
Calcuiate the percentage of the labeled amount of 
metformin hydrochlonde (GHnNj ■ HCI) in the por- 
tion of the Tablets taken: 

Result = [Au/As) x ( Q/Cu ) x 100 

Au - absorbance of the Sample solution 
Aa = absorbance of the Standard solution 
C 5 - concentration of USP Metformln 

Hydrochlonde RS in the Standard solution 
(pg/mL) 

Cu ~ nominał concentration of metformin 

hydrochlorlde In the Sample solution (pg/mL) 
Acceptance crlterfa: 95.0%-405.0% 

PERFORMANCE TE5TS 
• DlSSOLUTION {711} 

Test 1 

Medium: pH 6.8 phosphate buffer; 1000 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Standard solution; USP Metformin Hydrochlonde RS 
in Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. 

Instrumental conditions 
(See Ultraviolet-Vlsible Spectroscopy (857).) 

Modę: UV 

Analytical wayefength: Wayeiength of maximum ab* 
sorbance at about 233 nm 

Analysls: Determine the amount of metformin hydro- 
chloride (C 4 H 11 N 5 ■ HCI) dissolved by using UV absorp- 
tion of fiitered portions of the Sample solution, suitably 
diluted with Medium, if necessary, In comparison with 
the Standard solution . 

Tolerances: NLT 70% (Q) of the labeled amount of 
metformin hydrochlorlde (GHnNs ■ HCI) is dissolved. 
Test 2: If the product complies with this test, the labef- 
ing mdicates that it meets USP Oissolution Test 2 
For products labeled to contain 500 mg of 
metformin hydrochlonde 
Medium: pH 6.8 phosphate buffer; 1000 mL 
Apparatus 2; 50 rpm 
Time: 30 min 

Standard solution, Sample solution, Instrumental 
conditions, and Analysls: Proceed as directed in 
Test L 

Tolerances: NLT 80% (Q) of the labeled amount of 
metformin hydrochlonde (OHnN*- HCI) is dissoived. 
For products labeled to contain 850 or 1000 mg of 
metformln hydrochlonde 
Medium: pH 6.8 phosphate buffer; 1000 ml 
Apparatus 2: 75 rpm 
Time: 30 min 

Standard solution, Sample solution, Instrumental 
conditions, and Analysls: Proceed as directed In 
Test 1, 

Tolerances: NLT 75% (Q) of the labeled amount of 
metformin hydrochlonde (GHnNs - HCI) is dissolyed. 
Test 3: If the product complies with this test, the label- 
ing indieates that it meets USP Oissolution Test 3. 
Medium: pH 6,8 phosphate buffer; lOOOmL 
Apparatus 1: 100 rpm 
Time: 60 min 

Buffer: Dissolve 1.38 g of monobasic sodium phos¬ 
phate in about 1800 mL of water. Add 3.484 g of 
1-pentanesulfonic add sodium salt, Adjust with diluted 
phosphoric add to a pH of 3.00 ±0.05. Dii u te with 
water to 2000 mL. 


Mobile phase: Acetonitrile and Buffer (1:19) 

Standard stock solution: 0,25 mg/ml of USP 
Metformin Hydrochlonde RS in Medium * Use sonkation 
to dissolm 

Standard solution: 0,05 mg/mL of USP Metformin Hy¬ 
drochlonde RS in Medium from the Standard stock 
solution 

Sample solution: Pass a portion of the solution under 
test through a nylon filter of 0,45-pm porę size. Dilute 
with Medium , if necessary, to obtain a solution with a 
concentration slmflar to that of the Standard solution * 
Chromatographic system 
(See Chromatography (621), System Suitability *) 

Modę: LC 

Detector: UV 230 nm 
Column: 4.6-mm x 25*cm; 5-pm packing LI 
Flow ratę: 1.0 mL/min 
Injectlon yolume: 40 pL 
System suitability 
Sample: Standard solution 
Sultabillty requlrements 
Tal ling ractor: NMT 2.0 
Column effidency: NLT 1500 theoretical plates 
Relative standard deviation: NMT 2,0% 

Analysls 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
metformin hydrochlonde (GHtiNs * HCł) dissolved: 

Result = (r u /rs) x (Cs/L) x (V/D) x 100 

fu s= peak response from the Sample solution 

r s - peak response from the Standard solution 

Cs - concentration of the Standard solution 
(mg/mL) 

L = labefclaim (mg/Tablet) 

V = volume of Medium, 1000 mL 
D ~ dtlution factor of the Sample solution 
Tolerances: NLT 70% (Q) of the labeled amount of 
metformin hydrochlorlde (C 4 H 11 N 5 < HCI) is dissolved, 

• Uniforiwity of Dosage Units (905): Meet the 
reguirements 

IMPURIT1ES 

• ORGANIC IMPURITIES 

Mobile phase: 17 g/L of monobasic ammonium phos¬ 
phate in water, adjusted with phosphoric add to a pH 
of 3.0 

System suitabHity stock solution; 0.25 mg/mL of 
metformin hydrochlonde and 0.1 mg/mL of melamine 
in water 

System suitability solution: Transfer 1.0 mL of the Sys¬ 
tem suitabHity stock solution to a 50-mL yolumetric fiask, 
and dilute with Mobile phase to yolume. 

Sample solution: Weigh and finely powder NLT 20 
Tablets. Transfer the amount of powder, equivalent to 
500 mg of metformin hydrochlorlde, to a 100-mL yolu¬ 
metric fiask. Dissolve in Mobile phase with shaking, di¬ 
lute with Mobile phase to yolume, and filter 
Diluted sample solution: Nominally 0,005 mg/mL of 
metformin hydrochlonde in Mobile phase from the Som- 
pie solution 

Chromatographic system 
(See Chromatography {62 1), System SuitabHity 
Modę: LC 

Detector: UV 218 nm 

Column: 4.6-mm x 25-cm; packing L9 

Flow ratę: 1,0-1 J mL/min 

Run time: NLT twice the retention time of metformin 
injection yolume: 20 pL 
System suitabilfty 
Sample: Sys tern suitability solution 
Suitability requirements 
Resolution: NLT 10 between melamine and 
metformin 
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Analysis 

Samples: Sample solution and Diluted sample solution 
Calcufate the percentage of any mdividual impurity in 
the portion of the Tablets taken: 

Result = (fy/fj) x D x 100 

fu - peak response of any individual impurity from 
the Sample solution 

n - peak response of metformin from the Diluted 
sample solution 

D = dilution factor for the preparation of the 
Diluted sample solution , 0*001 
Acceptance criteria 
Any individiial impurity: NMT 0*1% 

Total impurities: NMT 0,6% 

ADDITIONAL REQUIREMENT5 

* Packacikg and Storage: Preserve in tight containers. 

Storę at conlrolled room temperaturę. 

* Labeling: When morę than one Dissolution test is given, 

the tabel ing States the Dissolution test used only if Test 1 
is not used 

* USP Reference Standards (11) 

USP Metformin Hydrochforide RS 


Metformin Hydrach lor ide Extended- 
Reiease Tabiets 


DEFINTTION 

Metformin Hydrochloride Extended-Reiease Tablets contain 
NIT 90.0% and NMT 110.0% of the labeled amount of 
metformin hydrochloride (C„HnN s ■ HCI). 

IDENTIFICATION 

* A* The retention time of the major peak from the Sample 

solution corresponds to that from the Standard solution , 

as obtained in the Assay , 

ASSAY 

• PROCEDURĘ 

Buffer solution: 0.5 g/L of sodium 1-heptanesulfonate 
and 0.5 g/L of sodium chloride in water* Before finał 
dilution, adjust with 0.06 M phosphoric acid to a pH of 
3*85* 

Mobile phase: Acetonitrile and Buffer solution (1:9), 
[Notę— To improve the separation, the composition of 
acetonitrile and Buffer solution may be changed to 1:19, 
if necessary.] 

Diluent: 1,25% solution of acetonitrile in water 

Standard solution: (t/4000) mg/mL of USP Metformin 
Hydrochloride RS in Diluent , where i is the labeled 
cjuantity, in mg, of metformin hydrochloride in each 

System suitability stock solution: 12.5 ug/ml each of 
USP Metformin Related Compound R RS and USP 
Metformin Related Compound C RS in Diluent 

System suitability solution: Dilute 0*5 mL of the Sys¬ 
tem suitability stock solution with the Standard solution 
to 50 mL* 

Sample stock solution: Finely powder NLT 10 Tablets. 
Transfer powder, equivalent to the average Tablet 
weight, to a homogenization vessel, and add 500 ml of 
a 10% acetonitrile solution* Alternately, homogenize 
and allow to soak until the sample is fully homogen- 
ized. [Notę —A suggested homogenization sequence is 
as follows. Homogenize the sample using five pulses, 
each of 5 s, at about 20,000 rpm, and allow to soak for 
2 min. Repeat these steps two additional times.] 

Sample solution: Pass a portton of the Sample stock 
solution through a suitable filter of 0.45-^im porę size, 
discarding the first 3 mL of filtrate. Transfer 25 mL of 


the filtrate to a 200-rnL volumetric fiask, and dilute with 
water to volume* 

Chromatographk system 
(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV218nm 

Column: 3*9-mm x 30-cm; IG-pm packing LI 
Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection vofume: 10 pL 

Run time: Until after the elution lotus of metformin 
related compound C 
System suitability 
Sample: System suitability solution 
[NOTĘ—The reiattve retention times for metformin re¬ 
lated compound B, metformin, and metformin related 
compound C are 0*86, 1*0, and 2.1-2.3, respectively, 
Metformin related compound C can have a vanable 
retention time. The composition of the Mobile phase 
may be changed to 1:19, if it elutes at a relative retem 
tion time of less than 2*1,] 

Suitability reguirements 

Resolution: NLT 1*5 between the peaks due to 
metformin related compound B and metformin 
Taliing factor: NLT 0.8 and NMT 2.0 for the 
metformin peak 

Relative standard deviation: NMT 1*5% for the 
metformin peak and NMT 10% for each of the peaks 
due to metformin related compound B and 
metformin related compound C 
Analysis 

Samples: Standard solution and Sample solution 
Calcu late the percentage of the labeled amount of 
metformin hydrochloride (OHitNs ■ HCI) in the portion 
of Tablets taken: 

Result = (rufo) x (C s/Cu) x 100 

ru = peak response from the Sample solution 

rs ~ peak response from the Standard solution 

Q - concentration of USP Metformin 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu ss nominał concentration of metformin 
hydrochloride in the Sample solution 
Acceptance criteria: 9Q.0%-110.0% 

PERFORMANCE TESTS 


Change to read: 

m DISSOLUTION (711) 

Test 1 

Medium: pH 6.8 phosphate buffer solution; 1000 mL 

Apparatus 1: 100 rpm for Tablets labeled to contain 
750 mg 

Apparatus 2: 100 rpm for Tablets labeled to contain 
500 mg 

Times: 1, 3, and 10 h 

Detector: UV 232 nm 

Standard solution: USP Metformin Hydrochloride RS 
in Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable hydrophilic polyethylene filter 
of Q.454im porę size. Dilute, if necessary, with Medium 
to a concentration simtlar to that of the Standard 
solution , 

Analysis: Calculate the percentage of the labeled 
amount of metformin hydrochloride (GHnNs* HCI) re- 
feased at each time point: 

Result - [(Au/ As) x Ci x (V — l/j) + (Oso x Vj) + (Gso x 
Vt)] x (100/L) 

Au = absorbance of the Sample solution 
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As = absorbance of tbe Standard solution 
Q - concentration of the Standard solution 
(mg/mL) 

V = initial vo lunie of Medium in the vessel (mL) 
Vs = volume withdrawn from the vessel for 
prevtous samplings (mL) 

Qo ~ concentration of metformin hydrochloride in 
Medium determined at 1 h (mg/ml) 

Ctso = concentratfon of metformin hydrochloride in 
Medium determined at 3 h (mg/mL) 
i - label claim (mg/Tablet) 

Tolerances: See Table T 


Table 1 



Amount Dissolyed, 

Amount Dis$olved, 

Time 

500-mg Tablet 

750-mg Tablet 

(h\ 

(m 

(W 

1 

20-40 

22-42 

3 

45-65 

49-69 

10 

NLT 85 

NLT 85 


The percentages of the labeled amount of metformin 
hydrochloride (C4H11N5 - HCI) dissolved at the times 
specified conform to Dissolution (711), Acceptance To¬ 
bie 2 . 

Test 2: If the product complies with this test, the Eabel- 
ing indicates that it meets USP Dissolution Test 2. 
Medium: Prepare as directed for Test 7; 1 000 mL. 
Apparatus 2: 100 rpm 
Times: 1, 2, 6, and 10 h 
Detector: UV 232 nm 

Standard solution: USP Metformin Hydrochloride RS 
in Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable polyethylene fil ter of 0,45-pm 
porę size. Di lute, if necessary, with Medium to a con- 
centration that is simiJar to that of the Standard 
solution , 

Analysis: Calculate, En mg/ml, the content of 
metformin hydrochloride (C4H11N5 1 HCI), C tf in Me¬ 
dium at each time point, t: 

Result - (Au x Cs x Du)/As 

Au = absorbance of the Sample solution 

Cs = concentration of metformin hydrochloride in 
the Standard solution (mg/mL) 

Du - di I u ti on factor of the solution under test 

As - absorbance of the Standard solution 
Calculate the percentage of the labeled amount of 
metformin hydrochloride (C 4 HnNi ■ HCI) dissolved at 
each time point by the foliowi ng formulas. 

Percentage disso!ved at the first time point (1 h): 

Result = (Ci x V x 100)/1 

Ci - content of metformin hydrochloride in 

Medium at the first time interva] (mg/mL) 

V - volume of Medium, 1000 ml 

L ~ label claim (mg/Tablet) 

Percentage dissoIved at the second time point (2 h): 

Result - [G x(V- SVj) + C, x 515] x (100/L) 

C z - content of metformin hydrochloride In 

Medium at the second time intervaJ (mg/mL) 

V - vo3ume of Medium, 1000 mL 

SVi = volume of the sample withdrawn at 1 h (mL) 

Cj - content of metformin hydrochloride in 

Medium at 1 h (mg/mL) 

- label claim (mg/Tablet) 


Percentage dissolved at the nth time point: 

Result = {G x [V- (n - 1)VQ + (C, + O + ... + Oó x 
Vs} X (100/1) 

Cn - content of metformin hydrochloride in 

Medium at the nth time interval (mg/mL) 

V - volume of Medium , 1000 mL 
n ~ time interval of interest 

Vs - volume of sample withdrawn at each time 
interval (mL) 

C - as Ci, Cz, Cj, ,.. Cn-i, the content of 

metformin hydrochloride in Medium at each 
time interval (mg/rnL) 

L = label claim (mg/Tablet) 

Tolerances: See Tobie 2 . 


Tabie 2 



Amount 

Time 

Dissolved 

(h) 

cm 

1 

20-40 

f 

35-55 

6 

65-85 

10 

NLT 85 


The percentages of the labeled amount of metformin 
hydrochloride (C 4 H 11 N 5 ' HCI) dissolved at the times 
specified conform to Dissolution (711), Acceptance To¬ 
bie 2. 

Test 3: If the product complies with this test, the label 
ing indicates that it meets USP Dissolution Test 3, 
Medium, Apparatus 1, and Apparatus 2 Hun- 
201 fi)* Proceed as directed in Test 7. 

Times: 1, 2, 5, and 12 h for Tablets labeled to contaln 
500 mg; and 1, 3, and 10 h for Tablets labeled to 
contaln 750 mg 
Detector: UV 232 nm 

Standard solution: USP Metformin Hydrochloride RS 
in Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable hydrophElic polyethylene fi Eter 
of 0.45-pm porę size, Dtfute, if necessary, with Medium 
to a concentration similar to that of the Standard 
solution . 

Analysis: Calculate the percentage of the labeled 
amount of metformin hydrochloride (GiHnNs ■ HCI) re- 
leased at each time point: 

Result = {[(AuMs) x C s x (V - 14) + (C 60 x V s ) + (C U o x 
Vs) + (C m x Vs) + (<2 m x 14)] x 1 00}/L 

Au - absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs = concentration of the Standard solution 
(mg/rnL) 

V - initial volume of Medium in the vessel (ml) 

\4 = yolume withdrawn from the vessel for 

previous samplings (mL) 

Cso ~ concentration of metformin hydrochloride in 
Medium determined at 1 h (mg/mL) 

Cjzo - concentration of metformin hydrochloride in 
Medium determined at 2 h (mg/ml) 

Cm - concentration of metformin hydrochloride in 
Medium determined at 5 h (mg/mL) 

C?w ~ concentration of metformin hycfrothloride in 
Medium determined at 12 h (mg/mL) 

L = label claim (mg/Tablet) 

Tolerances: See Tabies 3 and 4. 


L 
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Table 3, For Tabfets Ubeled to Contaln 500 mg 


Time 

(hi 

Amount 

Dłssolyed 

(°/o) 

1 

20-40 

2 

35-55 

S 

60-80 

12 

NLT 85 


Tabfe 4, For Tablets Iabeled to Contaln 750 mg 



Amount 

Time 

DISSOlv«if 

(!H 

(°/o) 

1 

22-42 

3 

49-69 

10 

NLT 85 



The percentages of the iabeled amount of metformin 
hydrochloride (QHnNs 4 HCI) dissolved at the times 
specified conform to Dissolution (711), Acceptance To¬ 
bie 2. 

Test 4: If the product complies with this test, the label- 
Ing indicates that it meets USP Dissolution Test 4 . 
Medium: Preparę as directed for Test 1 ; 1000 mL 
Apparatus 2: 100 rpm 
Times: 1,3,6, and 10 h 
Detector: UV 250 nm (shoulder) 

Standard solutfon: USP Metformin HydrochJoride RS 
in Medium 

Sample solution: Pass a portion of the sofution under 
test through a suitabie filter of porę size. Di- 

lute, if necessary, wfth Medium to a concentration sim- 
i far to that of the Standard solution. 

Analysis: Cafculate, in mg/mL, the content of 
metformin hydrochloride (GiHiiNs' HCI), C r , in Me¬ 
dium at each time point, t, by the formuias specified in 
Test 2. 

Toleranees: See Table 5. 


Table 5 


Time 
- (hi 

Amount 

0lssolved 

(%) 

1 

20-40 

3 

45-65 

6 

65-85 

10 

NLT 85 


The percentages of the iabeled amount of metformin 
hyarochloride (C 4 H 11 N 5 - HO) dtssoived at the times 
specified conform to Dissolution (?) 1), Acceptance To¬ 
bie 2. 

Test 5: If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 5 t 
Medium: pH 6,8 phosphate buffer solution; 900 mL, 
deaerated 

Apparatus 1: 100 rpm, with the vertical holder de- 
scrl bed rn Figurę 1 and Figurę 2 
Times: 2, 8, and 16 h 
Detector; UV 250 nm 

Standard solution: USP Metformin Hydrochloride RS 
in Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-|im porę size* DI- 
lute, if necessary, with Medium to a concentration sim- 
ilar to that of the Standard solution . 

Analysis: Place a vertical sample holder into each bas- 
ket (see Figures 1 and 2)* Place 1 Tablet inslde the 
sample holder, making surę that the Tablets are verth 
cal at the bottom of tne baskets* 


Calcufate, in mg/ml, the content of metformin hydro¬ 
chloride (CtHnNs' HCI), Q, in Medium at each time 
point, t f by the formuias specified in Test 2* 
Toleranees: See Table 6. 


Table 6 



Amount Dlssolved, 

Amount Dlssolued, 

Time 

500-mg Tablet 

1000-mg Tablet 

(hi 

r/o) 

<%) 

2 

NMT 30 

NMT 30 

8 

60-85 

65-90 

16 

NLT 90 

NLT 90 


The percentages of the Iabeled amount of metformin 
hydrochloride (GjHnN* ■ HCI]] dissolved at the times 
specified conform to Dissolution (711), Acceptance To¬ 
bie 2. 

Test 6: If the product complies with this test, the labei- 
ing indicates that it meets USP Dissolution Test 6 . 
Medium: pH 6.8 phosphate buffer solution; 1000 mL, 
deaerated 

Apparatus 2: 100 rpm, with USP sinker, if necessary 
Detector: UV 233 nm 

Standard solution: USP Metformin Hydrochloride RS 
in Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable hydrophilic polyethylene filter 
of 0.45-pm porę size. Difute, if necessary, with Medium 
to a concentration similar to that of the Standard solu- 
t/on, 

Analysis: Calcuiate the percentage of the iabeied 
amount of metformfn hydrochloride (C 4 H 11 N .5 - HCI) re- 
ieased at each time point: 

Result ~ {[(Av/4$) X Cs x (i^— Vj) + (Cqq x I/ 5 ) 4 * (CftfG x 
Vs) + (C m x Vy] x 100J/1 

Au - absorbance of the Sampie solution 
A s ~ absorbance of the Standard solution 
C$ - concentration of the Standard solution 
(mg/mL) 

V = initial volume of Medium in the vessel (mL) 

V$ *a voiume wlthdrawn from the vessel for 
previous sampfings (mL) 

Qo = concentration of metformin hydrochloride in 
Medium determined at 1 h (mg/mL) 

Ćmo = concentration of metformin hydrochloride In 
Medium determined at 3 h (mq/mL) 

Qoo - concentration of metformin hydrochloride In 
Medium determined at 10 h (mg/mL) 

L - iabei claim (mg/Tab!et) 

Tolerances: See Tobie 7* 


Table 7 



Amount Dlssolved, 

Amount Dlssolved, 

Time 

500-mg Tablet 

750-mg Tablet 

(h1. 

(%) 

r/o) 

1 

20-40 

20-40 

3 

45-65 

45-65 

10 

NLT 85 

NLT 85 


The percentages of the Iabeled amount of metformin 
hydrochloride (QHnNs ■ HCI) dlssolved at the times 
specified conform to Dissolution <711), Acceptance To¬ 
bie 2, 

Test 7: If the product complies with this test, the Iabei- 
Ing indicates that it meets USP Dissolution Test 7. 
Medium: Prepare as directed in Test 7; 1000 mL. 
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.017 NOM 
// RAD TYP 

J 

.216 ID 



.576 


NOTES: 

1. MATERIAŁ: 316SS OR EQUIVALENT .017 WIRE VERTICAL MEAS 
SOUARE WEAVE WiTH .039 SQUARE OPENINGS. 

2. ALLDIMENSIONS ARE IN INCHES. TOLERANCES TO BE +/-.010 


Figurę 1 


Apparatus 1: 100 rpm for Tabfets labeled to contain 
750 mg 

Apparatus 2: 50 rpm, with USP sinker, for Tablets Ja- 
beled to contain 500 mg 

Times: 1, 3, and 10 h 

Detector: UV 232 nm 

Standard solution: USP Metformin Hydrochloride RS 
in Medium 

Sample solution: Pass a portion of the solution under 
test through a suitabfe filter of 0.45-pm porę size. Di- 
lute, if necessary, with Medium to a concentration sim- 
ilar to that of the Standard solution. 


Analysis: Calcu late the percentage of the Ja beled 
amount of metformin hydrochloride (C-ihhiNs - HCI) re- 
leased at each time point: 

Result = {[(Au/As) x Cs x (V — i/s) + {C^o x V$) + (C^o x 
Vs) + (C 6 ao x l/ 5 )]x 1 00}/ L 

Au = absorbance of the Sample solution 
As = absorbance of the Standard solution 
Q = concentration of the Standard solution 
(mg/mL) 

V - Initiai volume of Medium in the vessef (mL) 

V$ - volume withdrawn from the vessel for 
previous samptings (mL) 
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Ga - eoncentratson of metformin hydrochloride in 
Medium determined at 1 h (mg/mL) 

Osa - concentratEon of metformin hydrochloride in 
Medium determined at 3 h (mq/mL) 

Csoo - concentration of metformin hydrochloride [n 
Medium determined at 10 h (mg/mL) 
i - fabel claim (mg/Tablet) 

Tolerances: See Table 8 . 


Tabfe 8 



Amount Dissolved, 

Amount Dissolued, 

Time 

500-mg Tablet 

750 mg Tablet 

m 

(%) 

(%) 

i 

20—40 

20^0 

3 

45-65 

40-60 

10 

NLT 85 

NLT 80 


The percentages of the labeled amount of metformin 
hydrochloride (GH M N 5 * HC1) dtssolved at the tlmes 
spetified conform to Dissolution (711), Acceptance To- 
bie 2. 

Test 8: If the product compJies with Lhis test, the label- 
tng indicates that it meets USP Dissolution Test 8. 
Medium: Prepare as directed in Test ?; 10Q0mL. 
Apparatus 1: 100 rpm for TabJets labeled to eontain 
750 mg 

Apparatus 2: 1 00 rpm, with sin ker, for Tablets labeled 
to eontain 500 mg 
Times: 1, 2, 6, and 1 0 h 
Detector: UV 232 nm 

Standard solution: USP Metformin Hydrochloride RS 
in Medium 

Sample solution: Pass a portion of the soiudon under 
test through a suitable filfcer of 0.45-pm porę size. Di* 



t 

.404 ID 

i 


.555 ID 


.017 NOM 
RAD TYP 




.589 




NOTES: 

1. MATERIAŁ 316SS OR EQUIVALENT .017 WIRE VERTICAL MEAS 
SOUARE WEAVE WITH .039 SQUARE OPENINGS. 

2. ALL DIMENSIONS ARE IN INCHES. TOLERANCES TO BE +/-.010 


Figurę 2 
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lute, if necessary, with Medium to a concentration sim- 
[lar to that of the Standard solu don. 

Analysis: Calculate the percentage of the labeled 
amount of metformin hydrochloride (GHuNs ■ HCI) re- 
leased at each time point: 

Resuit = {[(AJ As) xQx(V- V s ) + (Qo x V s ) + (C m x 
1/s) + (Cjtfo x 1/s) +- (Ctfia x V s )l x 100}/t 

A u - absorbance of the Sample solution 
As - absorbance of the Standard solution 
Cs = concentration of the Standard solution 
(mg/mL) 

V - inttial volume of Medium in the vessel (mL) 

V% - volume withdrawn from the vessef for 
previotis samplings (mL) 

C 60 = concentration of metformin hydrochloride in 

Medium determined at 1 h (mg/mL) 

Cj 2 c = concentration of metformin hydrochloride in 
Medium determined at 2 h (mg/mL) 

Cho = concentration of metformin hydrochloride in 
Medium determined at 6 h (mg/mL) 

Qoo “ concentration of metformin hydrochloride in 
Medium determined at 10 h (mg/mL) 

L = Jabel daim (mg/Tablet) 

Tolerances: See Tahle 9. 


labie 9 



Amount Dissolved, 

Amount Di$soived, 

Time 

500-mg Tablet 

750-mg Tablet 

(h) 

(%1 

(%> 

1 

20-40 

20—40 

2 

30-50 

35-55 

6 

65-85 

75-95 

10 

NIT 85 

NLT 85 


The percentages of the iabeied amount of metformin 
hydrochloncfe (GH 11 N 5 ■ HG) dissoh/ed at the times 
spectfied conform to Dissolution (711), Acceptance Ta * 
hle 2. 

Test 9: If the product complies with this test, the labeh 
ing indicates that it meets USP Dissolution Test 9 , 
Medium: 0.05 M phosphate buffer, pH 6.8; 1000 nL 
Apparatus 1: 100 rpm, for Tablets iabeied to contain 
750 mg 

Apparatus 2: 100 rpm, for Tablets Iabeied to contain 
500 mg 

Times: 1, 5, 12, and 20 h for Tablets Iabeied to con¬ 
tain 500 mg; and 1, 4, 10, and 24 h for Tablets la¬ 
bę! ed to contain 750 mg 

Standard solution: 0.5 mg/mL of USP Metformin Hy¬ 
drochloride RS in Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę srze. 
Detector: UV 232 nm 
Path length: 0.01 cm, flow celi 
Blank: Medium 

Analysis: Calculate the percentage of the Iabeied 
amount of metformin hydrochloride (GHnN$ ■ HG) re- 
teased at each time point: 

Resuit = {[(AJAs) x Q x (V - V$ + (C, x V 5 ) + (G x V s ) 
+ (G x Vs) + (Q x 1/ 5 )] x 100}/i 

Au = absorbance of the Sample solution 

As - absorbance of the Standard solution 

Cs - concentration of the Standard solution 
(mg/mL) 

V - initial volume of Medium in the vessei (mL) 

1 /s = volume withdrawn from the vessel for 

previous samplings (mL) 

G = concentration of metformin hydrochloride in 
Medium determined at the first time point 
(mg/mL) 


C 2 = concentration of metformin hydrochloride in 

Medium determined at the second time point 
(mg/mL) 

Cj = concentration of metformin hydrochloride in 
Medium determined at the tnird time point 
(mg/mL) 

Ci - concentration of metformin hydrochloride in 
Medium determined at the fourth time point 
(mq/mL) 

i - labef daim (mg/Tablet) 

Tolerances: See Tables /0 and 11. 


Table TO. For Tablets Łabeled to Contain 500 mg 



Amount 

Time 

Dis$olved 


ISs) 

' f 

20-40 

5 

45-65 

12 

70-90 

20 

NLT 85 


Table 11. For Tablets Labeled to Contain 750 mg 



Amount 

Time 

Dissolvedf 

(h) 

(2S*1; 

1 

20-45 

4 

45-70 

10 

70-95 

24 

NLT 85 


The percentages of the labeled amount of metformin 
hydrochloride (GH 11 N 5 ■ HCI) dissolved at the times 
specified conform to Dissolution (711), Acceptance To¬ 
bie 2. 

Test 10: If the product complies with this test, the Ja- 
beling indicates that it meets USP Dissolution Test 10. 
Medium: 0.05 M phosphate buffer (prepared by dis- 
solving 6.8 g of monobasic potassium pnosphate in 
250 mL of water, adding 77 mL of 0.2 N sodium hy- 
droxide and 500 mL of water, adjusting with 2 N so¬ 
dium hydroxide or 2 N hydrochloric acid to a pH 6.8, 
and diluting with water to lOOOmL) 

Apparatus 1: 100 rpm for Tablets labeled to contain 
750 mg 

Apparatus 2: 100 rpm for Tablets labeled to contain 
500 mg 

Times: 1, 3, and 10 h 

Standard solution: (L/100,000) mg/mL of USP 
Metformin Hydrochloride RS in Medium, where i is the 
tabel daim, in mg/Tablet. This solution is stable for 72 
h at room temperaturę. 

Sample solution: At the times specified, withdraw 
10 mL of the solution under test and replace with 
10 mL of Medium prevtous!y eguilibrated at 37.0 ± 
0*5°. Centrifuge at 2500 rpm for 10 min. Diiute a por- 
tron of the supernatant with Medium to obtain a theo- 
retical concentration of (L/100,000) mg/mL, where L is 
the label daim, in mg/Tablet 
Detector: UV 233 nm 
Path length: 1 cm 
Blank: Medium 

Analysis: Calculate the concentration (mg/mL) of 
metformin hydrochloride (C) at each time point: 

C = (AJAs) x Cs 

Au = absorbance of the Sample solution 
As ~ absorbance of the Standard solution 
Cs = concentration of the Standard solution 
(mg/mL) 
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Calculate the eumulative percentage of the labeled 
amount of metformin hydrochloride (C 4 HuN 5 ■ HO) 
dis5olved (Qj) at each time point (/): 

At / = 1: 


1 = la bel daim (mg/Tablet) 

V - volume of Medium, 1000 ml 
D ss dilution factor of the Sample solution 
Tolerances: See Tobie 13. 


At/- 3: 


Q? - (Ci x V/L) x 100 


Qs = lQ(V- 14) + (Q x 14)] x 100/1 

At 1= 10; 

Qw = [C J0 (V- 214) + (Ci + Q)Vs] x 100 ii 


Table 13 



Amount 

Time 

Dissolyed 

(h) 

(%) 

1 

25-45 

3 

50-70 

10 

NLT80 


V - inttlal volume of Medium, 1000 mL 
14 - sampfing volume, 10 mL 

L - tabel da im (mg/Tablet) 

Tolerances: See Tobie 12. 


Table 12 



Amount 

Time 

Di$solved 

(h) 

{%) 

1 

25-45 

3 

50-70 

10 

NLT 85 


The percentages of the labeled amount of metformin 
hydrochloride (C 4 H n N 5 - HCI) dlssoiued at the times 
spedfied conform to Dissolution (7 11), Acceptance To¬ 
bie 2. 

Test 11: If the product complies with this test, the fa- 
beling Endicates that if meets USP Dissolution Test 11. 
Medium: pH 6.8 phosphate buffer solution; 1000 ml 
Apparatus 1: 100 rpm for Tablets labeled to contain 
750 mg 

Apparatus 2: 100 rpm for Tablets labeled to contain 
500 mg 

Times: 1, 3, and 10 h 

Standard solution: 7.5jig/mL of USP Metformin Hy¬ 
drochloride RS in Medium 

Sample solution: At the times spedfied, withdraw 
10 mL of the solution under test, and pass it through a 
suitable filter of 0.45-j.mn porę size, discardlng the first 
3 mL of filtrate. Dilute 3.0 mL of the filtrate with Me¬ 
dium to 200 mL. For Tablets labeled to contain 
750 mg, dilute 2.0 mL of the filtrate with Medium to 
200 mL. Replace the vo(ume of Medium taken with the 
same voiume of Medium preheated at 37.0 ± 0.5°. 
Detector; UV 232 nm 
Path length: 1 cm 
Blank: Medium 

Analysis: Calculate the percentage of the labeled 
amount of metformin hydrochloride (C 4 HnN 5 ■ HCI) 
dissolved at each time point: 


The percentages of the labeled amount of metformin 
hydrochloride (C 4 HnN 5 * HCI) dissolved at the times 
spedfied conform to Dissolution (711), Acceptance To¬ 
bie 2. 

Test 12: If the product complies with this test, the la- 
befing indicates that it meets USP Dissolution Test 12. 
Medium: pH 6.8 phosphate buffer solution; 1000 mL 
Apparatus 1: 100 rpm 
Times: 1, 4, and 12 h 
Standard stock solution: 0.2 mg/mL of USP 
Metformin Hydrochloride RS En Medium 
Standard solution: 0,01 mg/mL of USP Metformin Hy¬ 
drochloride RS in water, from the Standard stock 
solution 

Sample solution; At the times spedfied, withdraw 
10 mL of the solution under test, and replace with 
10 mL of Medium previously eguilibrated at 37,0 ± 

0.5°. Pass it through a suitable filter, discardlng the 
first few ml of the filtrate. 

For Tablets labeled to contain 500 mg: Dilute 
2.0 mL of the filtrate with water to T00 mL. 

For Tablets labeled to contain 1000 mg: Dilute 
1.0 mL of the filtrate with water to 100 mL. 

Detector: UV 232 nm 

Blank: Dilute 1 mL of Medium with water to 100 ml. 
Analysis; Calculate the concentration, O, in mg/mL of 
metformin hydrochloride (CiHnN* ■ HCI) En the sample 
withdrawn at each time point (i): 

Resultj - (Atj/As) x C s x D 

Au - absorbance of the Sample solution 
A 5 = absorbance of the Standard solution 
Q - concentration of the Standard solution 
(mg/mL) 

D - dilution factor of the Sample solution 
Calculate the percentage of the labeled amount of 
metformin hydrochloride (C 4 H 11 N 5 - HCI) dissolyed (Qi) 
at each time point (/): 

Result! = C, x Vx (1/i) x 100 


At 1 h; 

Qi = (AJA s ) x (Cs/L) x 1/ x D X 100 

Result - Qi 

G 

Result* - {[O x V\ + [Ci X Vs]} x (1/1) x 100 

Resulfe = {[Cj xV\ + [(C 2 + Ci) x 14]} x (1/1) x 100 

- concentration of metformin hydrochloride in 

At 3 h: 

Result = Q 3 + [(Q, x 10)/1<I 

V 

L 

the portion of sample withdrawn at time 
point / (mg/mL) 

= initiaf volume of Medium, 1000 mL 
- labę! daim (mg/Tablet) 

At 10 h; 


Vs 

= volume of the Sample solution withdrawn, 

10 mL 


Result = Qio + {[(Qp x 10 )/V\ + [<Qj x 10)/I/J} 


Tolerances: See Table 14. 


Au - absorbance of the Sample solution 
As = absorbance of the Standard solution 
Q = concentration of the Standard solution 
(mg/mL) 
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Table 14 


Time point 

tó 

Time 

(hl 

Amount 

DissoBverf 

(w 

1 

1 

NMT 15 

2 

4 

35-65 

3 

12 

NLT85 


Calculate the percentage of the Jabeied amount of 
metformin hydrochioride (CłHnNs - HG) dissolved at 
each time point {/): 

Result! =: G x t/x (1/1) x 100 


Resu!t 2 = [(O x V) + (C, x Vi)] x (1/1) x 100 


The percentaaes of the labeied amount of metformin 
hydrochioride (OHnNs - HCI) dtssolved at the times 
specified conform to Dissolution (711), Acceptance la¬ 
bie 2. 

Test 13: if the produet complies with this test, the la- 

a ' " Indlcates that it meets USP Dissolution Test 13. 

im: pH 6,8 phosphate buffer solution; 1000 mL 
Apparatus 1: 100 rpm 
Times: 1, 4, 6, and 14 h 
Standard stock solution: 0.2 mg/mL of USP 
Metformin Hydrochioride RS prepared as foflows. 
Transfer a suitable amount of USP Metformin Hydro- 
chloilde RS 3nto an appropriate vofumetnc fiask. Dis- 
solve by adding Medium to fili 50% of the fiask vol- 
ume and dilute with Medium to voiume. 

Standard solution: 0,01 mg/mL of USP Metformin Hy¬ 
drach lor ide RS from Standard stock solution in water 
Sample stock solution: At the times specified, with- 
draw 10 mL of the solution under test, and replace 
with the same volume of Medium preheated at 37,0 ± 
0.5°. Pass a portion of the solution under test through 
a suitable filier of 0.45-fim porę size, discard the first 
few mL, and use the filtrate. 

Sample sofution 

For Tablets iabeled to contain 500 mg: Dilute 2 mL 
of Sample stock solution with water to 100 mL* 

For Tablets Iabeled to contain 1000 mg: Dilute 
1 mL of Sampie stock solution with water to 100 mL. 
Instrumental conditions 
(See Ultraviolet-Visihie Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: 232 nm 
Blank 

For Tablets Iabeled to contain 500 mg: Dilute 2 mL 
of Medium with water to 100 mL. 

For Tablets Iabeled to contain 1000 mg: Dilute 
1 mL of Medium with water to 100 mL. 

System sultablllty 
Sample: Standard solution 
Sultablllty reoulrements 
Relative standard deviatfon: NMT 2.0% 

Anaiysls 

Samples: Standard solution, Sample solution t and 
Blank 

Calculate the concentration (Q, in mg/mL, of 
metformin hydrochtoride (C,HnNs - HCI) in the sam¬ 
pie with dra wn from the ve$sel at each time point (/}: 

Result, = (Au/A s ) x Qx D 


Resulta = {[Cj x V\ + [(G + C,) x V s )} x (1/1) x 100 


Result, = {[O x V] + [(Cj + Q + CO x V s ]} x (1/1) x 
100 

Q = concentration of metformin hydrochtoride in 
the portion of sample withdrawn at the 
specified time point (mg/mL) 

V = volume of Medium, 1000 ml 
L = label daim (mg/Tablet) 
l/ 5 volume of the Sample solution withdrawn at 
each time point and replaced with Medium 
(mL) 

Tolerances: See Table 75. 


Table 15 


Time point 

O) 

Time 

(h) 

Amount Dlssolved 

1 

1 

NMT 20 

2 

4 

45-65 

3 

5 

65-85 

4 

14 

NLT 85 


The percentages of the Iabeled amount of metformin 
hydrochioride (C 4 HnNs ■ HCI) dissolved at the times 
specified conform to Dissolution (7 11), Acceptance To¬ 
bie 2. 

* UNIFORMIty OF DOSAGE UNITS (905): Meet the 

requirements 

IMPURIT1ES 

• Organłc Impurities 

Mobile phase, Sample solution, and Chromatographlc 
system: Proceed as dlreęted fn the Assay. 

Anaiysls: From the chromatogram of the Sampie solu¬ 
tion obtained tn the Assoy, caTcuiate the percentage of 
each impurity in the portion of Tablets taken: 

Result = (ru/n) x 100 

ru = peak response for each impurity 

r T = sum of all the peak responses 

Acceptance crlterla 
IndMdual Impurltles: NMT 0,1% 

Total imiłuritles: NMT 0.6% 

[Notę—D isregard any peak less than 0,05%, and disre- 
gard any peak observed in the blank*] 


Au ~ absorbance of the Sample solution 
Aj - absorbance of the Standard solution 
Cs = concentration of the Standard solution 
(mg/mL) 

D = dilutfon factor of the Sampie solution 


ADDITBONAL REQUfREMENTS 

9 Packaging ano Storage: Preserve in well-closed, light- 
resistant containers, and storę at controlfed room 
temperaturę. 

• Labeung: When morę than one dissolution test is given, 
the iabefing States the Dissolution test used only if Test 1 
is not usecL 

O USP Refehence Stand ards (11) 

USP Metformin Hydrochioride RS 
USP Metformin Related Compound B RS 
1 -Methylbiguanide hydrochioride, 

CaHsNsHCI 151.60 
USP Metformin Related Compound C RS 
/V,/V-Dimethyl-[1,3,5]triaz[ne-2,4,6-triamtne. 

C 5 H łD N 6 154.17 
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Methacholine Chlorlde 



Q 


CflH^GINOi 195.69 

1 -Propanaminium, 2-(acetyioxy)-N,N,N4rimethyh, chloride, 

(±W2-H^droxypropyl)trimethytam m onium chloride acetatę 


DEFINmON 

Methacholine Chloride contains NLT 98,0% and NMT 
101.0% of methacholine chloride (CsHibCINOj), calcu- 
lated on the dried basis. 


IDENTIFICATION 

* A, Bnfrared Absorption (197M) 

* B. Identification Tests—General, G 7/onde(191) 

Sample solution: 20 mg/mL 
Acceptance criteria: Meets the requirements 

* C The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

* PROCEDURĘ 

Mobile phase: 0.5 g/L of methanesulfonic acid in water 
Standard solution: 50 pg/mL of USP Methacholine 
Chloride RS in water 

System suitability solution: 10 pg/mL of USP Acetyl- 
chofine Chloride RS in Standard solution 
Sample solution: 50 pg/mt of Methacholine Chloride 
in water 

ChromatographFc system 
(See Chromatograpny <621), Syste/n Suitability.) 

Modę: IC 

Detector: Conductivity 
Columns 

Guard: 4,0-mm x 50-mm; L77 1 packing 
Analyticaf: 4.0-mm x 25-cm; L7/ 1 packing 
Suppressor: lon-exchange membranę autosuppressor 2 
or a suitable Chemical suppression system 
Suppressant: Autosuppression 
Flow ratę: 1 mL/min 
injectron volume: 20 pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę—S ee Tabte 1 for the relatrve retention times.] 
Suitability reguirements 
Resoiution: NLT 2 between acetyicholine and 
methacholine. System suitability solution 
Relative standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of methacholine chloride 
(C&H ]8 CIN02) in the portion of Methacholine Chloride 
taken: 


Result = (fu/fj) x (Q/C u ) x 100 


fu - peak response from the Sample solution 

n = peak response from the Standard solution 

C 5 == concentration of USP Methacholine Chfonde 
RS in the Standard solution (pg/mL) 

Co “ concentration of Methacholine Chloride in the 
Sample solution (pg/mL) 

Acceptance criteria: 98.0%-l 01.0% on the dried basis 

IMPURITIE5 

* Residue on Ignitfon (281): NMT 0.1% 

Delete the fotlowing: 

•• Heaw Metals, Method II (231): NMT 20 ppm, (0 „ 1Łli> i 

f«v2018) 

• ORGANIC IMPURITIES 

Mobile phase: 0,5 g/L of methanesulfonic acid in water 
System suitability solution: 1 mg/mL of USP 
Methacholine Chloride RS and 1 pg/mL of USP Acetyl- 
cholinę Chloride RS in water 

Standard solution: 1 pg/mL of USP Methacholine Chlo¬ 
ride RS in water 

Sample solution: 1 mg/mL of Methacholine Chloride in 
water 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: IC 

Detector: Conductivlty 
Columns 

Guard: 4.0-mm x 50-mm; L77 1 packing 
Analyticaf: 4.0-mm x 25-cm; L77* packing 
Suppressor: ion-exchange membranę autosuppressor 1 
or a suitable Chemical suppression system 
Suppressant: Autosuppression 
Flow ratę: 1 ml/mm 
injectfon volume: 20 pL 
Run time: Two times the retention time of 
methacholine 
System suitability 
Sample: System suitability solution 
[Notę — See Table J for the re!ative retention times.] 
Suitability reguirements 
Resoiution: NLT 2 between acetyicholine and 
methacholine 

Slgnal-to-nolse ratio: NLT 2 for acetyicholine 
Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of beta-memylcholine or ace- 
tylcholine in the portion of Methacholine Chloride 
taken: 


Result = (fo/n) x (CdCu) x 100 

fu - peak response of bela-methylchofine or 
acetyicholine from the Sample solution 
r* - peak response of methacholine chloride from 
the Standard solution 

C s - concentration of USP Methacholine Chloride 
RS in the Standard soiution (pg/mL) 

Cu - concentration of Methacholine Chloride in the 
Sample soiution (pg/mL) 

Acceptance criteria: See Table 1. 


1 Avallabfe as lonPac CS1 7, 

: Avatlable as Cation Self-Regerserating Suppressor (CSRS) from Dionex fnt_ p of 
equivalent. 
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Table 1 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NIVST (°/o) 

Beta-methvleho!ine fl 

0.6 

0.10 

Acetyl cholinę 

0.8 

0.10 

Methacholine 

1.0 

__ 


a 2-Hydroxy-/V,,/V i ,W-LrimGEhylpropan-1-amrniLrm chloride. 


SPECIHC TESTS 

* LOSS ON DftYING (731) 

Anafysis: Dr y a sample at 105° for 4 h. 

Acceptance criteria: NMT 1.5% 

ADDOIONAL REQUKRE1Y1ENTS 

* Packaging and 5torage: Preserve in tight contaEners, 
® USP Reference Standard* <1 T> 

USP Acetyl cholinę Chloride RS 
USP Methacholine Chloride RS 


Methacycline Hydrochloride 



C 22 H 22 N 2 0 8 ■ HCI 478.88 

2-Naphthacenecarboxamide, 4-(dimethylamino)-1, 4 , 43 , 5 , 53 , 
6 , 11 , i u ml 2 a-oc ta hydro-3,5, 10 , 12,1 2 a-pentahydroxy~ 
6-methy3ene-l,l l-dioxO", monohydrochfonde, [45-(4ęt, 

4a a, 5 a, Saa, 12aa)] -, 

4-(Drmethylamino)~l ,4,4a,5,5a,6,11,12a-octahydro-3,5, 

10 , 12 , 12 a-pentahydroxy- 6 -methyiene- 1,11 -dioxo- 
2 -naphthaeenecarboxamide monohydrochioride 
[3963-95-9], 

» Methacydine Hydrochloride has a potency 
equivalent to not less than 832 jag and not morę 
than 970 k ug of methacydine (C 22 H 22 M 2 O 8 ) per 
mg, 

Packaging and storage—Preser ve in tight, Hght-resistant 
contarners. 

USP Reference standard* (11)— 

USP Doxvcycline Hydate RS 

USP Methacycline Hydrochloride RS 

Identification, Ultravioiet Absorption (197U>— 

Solution: 20 jig per ml* 

Medium; hydrochloric acid En methanol (1 in 1200 ). 
Absorptivity at 345 nm, calcufated on the dried basis, rs 
between 88.4% and 96.4% of the USP Methacydine Hydro¬ 
chloride RS, the potency of the Reference Standard berng 
taken into account. 

Crystal li ruty (695): meets the reguirements. 
pH (791): between 2.0 and 3,0, in a solution containing 
10 mg of methacycline per mL 

Waler Determination, Method i (921): not morę than 

2 , 0 %, 

Assay— 

Mobile phase —Prepare a mixture of 0,2 M a m mon Eu m 
oxalatą dimethylformamide, and 0.1 M edetate disodium 
(11:5:4), adjust with fetrabutylammonium hydroxide, 

40 percent in water, to a pl-l of 7.0, and frlter. Make adjust- 
ments, if netessary (see System Suitability under C hromatog- 
raphy (621)). 


System suitability preparation —Prepare a solution of USP 
Metnacycline Hydrochloride RS and USP Doxycycline 
Hyclate RS in Mobile phase containing about 0.5 mg of each 
per mL 

Standard preparaf/on—Quandtatively dissolve an a cc u- 
rately weighed guantlty of USP Methacycfine Hydrochloride 
RS in Mobile phase to obtain a solution having a known 
concentration of about 0,5 mg per mL. 

Assay preparation —Transfer about 50 mg of Methacycline 
Hydrochloride, accurately weighed, to a 100-mL volumetric 
fiask, dilute with Mobile phase to volume, and mix. 

Chroma tog raph ic system (see Chromatography (621))—The 
liguid chromatograph rs eouipped with a 354-nm detector 
and a 4.6-mm x 15-cm cofumn tliat contains 3.5-pm pack- 
Eng LI. The flow ratę is about 1 mL per minutę. Chromato¬ 
graph the System suitability preparation, and record the peak 
responses as directed for Procedurę: the relative retention 
times are about 0.75 for methacycline and 1.0 for doxycy- 
cltne; and the resolutlon, R, between methacycline and 
doxycycline is not less than 1.5. Chromatograph the Stan¬ 
dard preparation , and record the peak responses as directed 
for Procedurę: the talling factor is not morę than 1.5; and 
the relative standard deviation for replicate injections is not 
morę than 1 , 0 %. 

Procedurę —Separately Enject equal volumes (about 20 jjL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the major peaks. Calculate the guantEty, in 
pg, of methacycline (C 22 H 25 N 2 OJ 1 ) in each mg of Metha¬ 
cycfine Hydrochloride taken by the formula: 

]QQ(CE/W)(r u /r$ 

in which C is the concentration, in mg per mL, of USP 
Methacydine Hydrochloride RS in the Standard preparation; 

E is the methacycfine content, En pg per mg, of USP Metha¬ 
cycline Hydrochloride RS; W is the guantity, in mg, of Metha¬ 
cydine Hydrochloride taE^en to prepare the Assay prepara¬ 
tion; and r u and r s are the methacydine peak areas obtained 
from the Assay preparation and the Standard preparation , re- 
spective!y. 


Methacycline Hydrochloride Capsules 

» Methacycline Hydrochloride Capsules contain 
the equivalent of not less than 90.0 percent and 
not morę than 120.0 percent of the labeled 
amount of methacycline (Ca^H^N^Og). 

Packaging and storage —Preserve in tiaht, liaht-resistant 
contaEners. 

USP Reference standard* (11)— 

USP Doxycycline Hydate RS 
USP Methacycline Hydrochloride RS 

Identifkafton— Shake a suitabfe quantity of Capsule con- 
tents with methanol to obtain a solution containing the 
equivalent of about 1 mg of methacydine per mL, and fElter. 
Using the filtra te as the Test Solution, proceed as directed for 
Method ti under Identification—Tetracydines (193). 
Dissofution (711)— 

Medium: water; 900 ml. 

Apparatus 1: 100 rpm. 

Time: 60 minutes. 

Procedurę —Determine the amount of C^H^NbOs ■ HCI 
dfssolved from UV absorbances at the wavelength of maxi- 
mum absorbance at about 345 nm of filtered portions of 
the solution under test, suitably diluted with water, in con> 
panson with a Standard solution having a known concentra- 
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tion of USP Methacycline Hydrochloride RS in the same Me* 
d/um* 

Tolerances—Not less than 70% (Q) of the labeled amount 
of CzzHzzNzOa ■ HO is dissolved in 60 mlnutes. 

Unlformity of dosage unlts (905): meet the require- 
ments. 

Water Determfnatlon, Method I (921): not morę than 
7*5%. 

Assay— 

Mobile phase , System suitabillty preparation, and Chroma t* 
ographic system— Proceed as directed in the Assoy under 
Metnacydme Hydrochloride. 

Standard preparation— transfer about 28 mg of USP 
Methacycline Hydrochloride RS, accurately welghed, to a 
50-mL volumetrlc fiask, add 10 mL of water, dilute with Mo¬ 
bile phase to volume, and mix. 

dssay preparation —Place no fewer than 5 Capsules In a 
high-speed, glass blender jar containing an accurately meas- 
u red volume of water, and blend for 3 to 5 mlnutes to ob« 
tain a stock solutlon havfng a concentratlon of about 
2.5 mg of methacycline (C^HzzNżOe) per mL, Fllter, transfer 
10.0 mL of the flltrate to a 50-mL volumetric fiask, add 
10 mL of water, dilute wlth Mobile phase to volume, and 
mix. 

Procedure^roceed as directed in the Assoy under Metka - 
cydine Hydrochloride . Calculate the ouantity, in mg, of 
methacycline (CzzHzzNzOa) in each Capsuie taken oy the 
formula: 

5{CEn000)(V/N)(ru/rs) 


Dellverable volume (698): meets the requirements. 
pH (791): between 6*5 and 8*0. 

Assay— 

Mobile phase , System suita bili ty preparation, and Chromat- 
ographic system —Proceed as directed in the Asscry under 
Metnacydme Hydrochloride, 

Standard preparation—Transfer about 28 mg of USP 
Methacycline Hydrochloride RS, accurately weighed, to a 
50-mL volumetnc fiask, add 10 mL of water, dilute with Mo- 
bile phase to yolume, and mix* 

Assay preparation— Transfer an accurately measured guan- 
tity of Orał Suspension, freshly mixed and free from air bub- 
bies, equivaient to about 50 mg of methacycline 
(CzzHzzNzOs), to a 100 -mL volumetric fiask, dilute with Mo¬ 
bile phase to volume, mix, and fllter, 

Procedurę— Proceed as directed In the Assay under Metha* 
cydine Hydrochloride ♦ Calculate the quantHy, in mg, of 
methacycline (C 22 H 22 N 2 OB) In each mL of the Orat Suspen- 
slon taken by the formula: 

1 G0(C£ /10Q0V)(ru / ri) 

in which V Is the volume, in mL, of Orał Suspension taken 
to prepare the Assay preparation; and the otner terms are as 
deflned thereln. 


Methadone Hydrochloride 


In which V Is the vo!ume, in mL, of water used to prepare 
the stock solution for the Assay preparation; N is the number 
of Capsules taken to prepare the stock solution for the Assay 
preparation; and the other terms are as defined therein. 



Methacycline Hydrochloride Orał 
Suspension 

» Methacycline Hydrochloride Orał Suspension 
contains the equivalent of not less than 90*0 per- 
cent and not morę than 125.0 percent of the la¬ 
beled amount of methacycline (C 22 H 22 N 2 O 8 ). It 
contains one or morę suitable and harmless buff- 
ers, colors, diluents, dispersants, flavors, and 
preservatives* 

Packaglng and storage —Preserve in tight, light-resistant 
containers* 

USP Reference standards (11)— 

USP Doxycydine Hyclate RS 
USP Metnaeydine Hydrochloride RS 

Identlfkation— To an accurately measured yolume of Orał 
Suspension, equlvalent to about 50 mg of methacycline, 
add 50 mL of methanol, shake, and alfow the mlxture to 
settle* Using the elear supernatant as the Test Solution t pro¬ 
ceed as directed for Method II under Identification — Tetracy- 
dines (193)* 

Unlformity of dosage unlts (905)— 

FOR SUSPENSION PACKACED fN S1NCLE-UNIT OOMTAINERS: meets 
the requirements. 


C 21 H 27 NO * HCI 345*91 

3-Heptanone, 6-(dimethylamino)-4,4-diphenyI-, 
hydrochloride; 

ó-{Dimethylarnmo)-4,4-dipheny!-3-heptanone hydrochloride 
[1095-90-5], 

DEFINITION 

Methadone Hydrochloride contains NLT 98,5% and NMT 
100*5% of methadone hydrochloride (CzsHz/NO * HCf), 
calculafed on the dried basis, 

IDENTIFICATION 

* A, INFRARED ABSORPTION (197K) 

* B. IDENTIFICATION TESTS—GENERAL, Chlońde (191): A SOlU- 

tion meets the requirements of the tests. 

ASSAY 

* Procedurę 

Sample: 500 mg 
Modę: Direct tltration 
Tltrimetrk system 
Tltrant: 0,1 N perchloric add V5 
Endpolnt detection: Visual 

Analysis: Disso!ve the Sample in a rmxture of 10 mL of 
glacial acetic add and 10 mL of mercuric acetate TS, 
warming siightly if necessary to dissolve. Cool the solu¬ 
tion to room temperaturę, add 10 mL of dioxane, then 
add aystal vlolet TS, and titrate rapidly with TitranL 
Perform a blank determination, and make any necessary 
correction {see Titrimetry (541))* Each ml of Tltrant is 
equivaient to 34*59 mg of methadone hydrochloride 
(C 21 H 27 NO ■ HCI). 
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Acceptance critena: 98.5%-100.5% on the dried basis 

(MPURITIES 

O RE5IDUE ON &GN1TION (281): NMT 0.1% 
o ORDINARY BMPURITIES <466) 

Standard solution: Alcohol 
Sample solution: Alcohol 

Eluant: Metbanol and ammonium hydroxide (100; 1.5) 
yisualization; 3 

Acceptance criteria: The sum of the intensities of al 
secondary spots from the Sample solution eorresponds 
to NMT 1.0%, 

SPEOF2C TESTS 

* PH <791) 

Sample sofution: 10 mg/mL 
Acceptance criteria: 4,5-6.S 
» Loss ON Drying (731) 

Sample: 500 mg 

Analysis: Dry the Sample at 105° for 1 h, 

Acceptance criteria: NMT 0.3% 

ADDBTDONAL REQU1REIV1ENTS 

* Packaging and Storage: Preserve śn tight, iight-resistant 

containers. Storę at 25 c , excursions permitted between 
15° and 30°, 

» USP Referemce Standards <n) 

USP Methadone Hydrochloride RS 


Methadone Hydrochloride Orał 
Concentrate 


DEFINITION 

Methadone Hydrochloride Orał Concentrate contains, in 
each mL, NLT 9,0 mg and NMT 11,0 mg of methadone 
hydrochloride (C 21 H 27 NO ■ HCI). it contains a sultable pre- 
servative and may contafn suitable coloring, fIavoring, and 
surface-actlve agents. 

IDENTIFICATION 

• A, THIN-LAYEH CHROMATOCRAPHIC IDENTIFICATION TEST 

< 201 ) 

Sample solution: A volume of Orał Concentrate equiva- 
tent to 5 mg of methadone hydrochloride 
Chromatographlc system 

Developing solvent system: Alcohol, gladai acetic 
acid, and water (5:3:2) 

Analysis: Shake the Sample solution with 5 mL of so- 
dium carbonate T$, and extract with 5 mL of chloro¬ 
form, Proceed as directed, uslng iodoplatinate TS to vis- 
uallze the spots. 

Acceptance criteria: Meets the reguirements 

* B. Identification Tests—General, Chioride <191): Meets 

the requirements 

AS5AY 
■ Procedurę 

Mobile phase: Acetonitrile and 0,033 M monobasic po- 
tassium phosphate (40:60), Adjust with phosphoric aeid 
to a pH of 4.0, fllter, and degas, 

Standard solution: 0.4 mg/mL of USP Methadone Hy- 
drochlorfde RS in Mobile phase 

Sample stoek solution: Nominaliy 1 mg/mL of metha¬ 
done hydrochloride from Orał Concentrate in Mobile 
phase 

Sample solution: 0,4 mg/mL of methadone hydrochlo¬ 
ride in Mobile phase from Sample stock solution 


Chromatographic system 

(See Chromatograpny <621), 5/sfern Suita bliity,) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30<m; packing L11 
Flow ratę: 2 mL/min 
Injection volume: lOpL 
System suita bil ity 
Sample: Standard solution 
Sultablllty requirements 
Column efficiency: NLT 1500 theoretical plates 
Tailing factor: NMT 2.0 

Relative standard devlation: NMT 2.0% for replicate 
injections 
Analysis 

Samples: Standard solution and Sample solution 
Cafculate the labeled amount of methadone hydrochlo¬ 
ride (C 21 H 27 NO ■ HCI) in the portion of Orał Concen¬ 
trate taken: 

Result = (ro/rs) x (C$/C u ) x L 

fu - peak response from the Sample solution 

r* - peak response from the Standard solution 

Cj - concentration of USP Methadone 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Q - nominał concentration of the Sampie soiution 
(mq/mL) 

L ~ labelclaim (mg/mL) 

Acceptance criteria: 9.0-11.0 mg/mL 

SPECIFIC TESTS 
*PH<791): 1.0-6.0 

ADDBTIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in tight containers, 
protected from light, and storę at controlled room 
temperaturę. 

■ Iabeling: Label it to indicate that It is to be difuted with 
water or other ltquid to 30 mL or morę before 
administration, 

* USP REFERfiNCE STANDARDS (11) 

USP Methadone Hydrochloride RS 


Methadone Hydrochloride Injection 

DEFINITION 

Methadone Hydrochloride Injection is a sterile solution of 
Methadone Hydrochloride in Water for Injection* It eon- 
tains, in each mL, NLT 9.5 mg and NMT 10.5 mg of 
methadone hydrochloride (C 21 H 27 NO - HCl). 

IDENTIFICATION 

• A. IDENTIFICATION—ORGANIC NlTROGENOUS BASES (181): 

Meets the requirements 

ASSAY 

* Procedurę 

Interna! standard solution: 5 mg/mL of procaine in 
methylene chioride 

Standard solution: Transfer 10 mg of USP Methadone 
Hydrochloride RS to a 60-mL separator. Add 1 mL of 
water and 2 mL of 0,5 N sodium hydroxide, and extracf 
with three 10-mL portions of methyfene chioride, com¬ 
bi ning the extracts in a vessei containlng about 3 g of 
anhyarous sodium sulfate. Transfer 2.0 mL of Internat 
standard solution to the vessel containing the extracts, 
insert the stopper, and mix. Decant 15 mL of the meth¬ 
ylene chioride solution to a test tubę, and evaporate to 
a volume of 2-3 mL uslng vacuum or a stream of 
nitrogen* 
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Sampie soiution: Transfer 1.0 mL of Injection, equiva- 
lent to 10 mg of methadone hydrachloride, to a 60-rrL 
separator. Adfd 2 mL of 0.5 N sodium hydroxide, and 
extract with three 1 0-mL partions of methyfene chJo- 
ride, combining the extracts in a vesse! containing 
about 3 g of anhydrous sodium suffate. Transfer 2.0 mL 
of InternaI standard soiution to the vesse! containing the 
extracts, insert the stopper, and mix. Decant 15 mL of 
the methyJene chlonde soiution to a test tube / and 
evaporate to a volume of 2-3 mL using vacuum or a 
stream of nitrogen. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: GC 

Detector: Ffame lonization 

Coiumn: Glass coiumn, 1,2-m long and 4-mm In di- 
ameter; packed with 3% phase G2 on 100- to 
200-mesh support 51A 
Temperatures 
Coiumn: 170° 

Injection port: 225^ 

Detector: 240° 

Garrier gas: Dry helium 
Eiow ratę: 55 mL/min 

Injection volume: Containing 5 pg of methadone 
System suitability 

Sampie: Standard soiution (stx replicate injections) 
Suitability requirements 
Resolution: NLT 5.0 between methadone and 
procaine 

Coefficient of variation: NMT 1% in the ratios of 
the peak areas of methadone to the peak area of 
procaine 
Analysis 

Sam pies: Standard soiution and Sampie soiution 
Calcuiate the quantity, in mg, of methadone hydrochlo- 
ride (G 21 H 37 NO HC!) in each mL of Injection taken: 

Result = (Ru/Rs) x Wx 100 

Ra - peak area ratio of methadone to procaine 
from the Sampie soiution 
= peak area ratio of methadone to procaine 
from the Standard soiution 
W - weight, in mg, of USP Methadone 

Hydrochioride RS in the Standard soiution 
Acceptance criteria: 9,5-10.5 mg/mL 

5PECIFIC TESTS 

o PH (791): 3.0-6.5 

® Bacterial Endotqxens Test (85): NMT 8.8 USP Endo- 

toxin Units/mg of methadone hydrochioride 
0 Other Requireivients: It meets the requirements in injec¬ 
tions and fmpianted Drug Products (1). 

ADDITIONAl REQUIREMENTS 

* Packageng and Storage: Preserve in singie-dose or muf- 
tiple-dose, Hght-resistant containers, preferabfy of Type I 
glass. 

* USP Reference Standards (11) 

USP Endotoxtn RS 

USP Methadone Hydrochioride RS 


IVIethadlone Hydrochioride Orał Solintion 

DEFINITION 

Methadone Hydrochioride Orał Soiution contains NLT 
90.0% and NMT 11 0,0% of the labeled amount of meth¬ 
adone hydrochioride (C 21 H 27 NO ■ HG). 


IDENTIFICATION 

0 A. THIN-LAYER CHROMATOGRAPHIC IDENTIFICATION TEST 

( 201 ) 

Sampie soiution: A volume of Orał Soiution equiva!ent 
to 5 mg of methadone hydrochioride 
Developing so!vent system: Alcohol, glacial acettc 
add, and water (5:3:2) 

Analysis: Shake the Sampie soiution with 5 mL of so¬ 
dium carbonate TS, and extract with 5 mL of chloro¬ 
form. Proceed as directed using iodoplatinate TS to vis- 
ualize the spots. 

Acceptance criteria: Meets the reguirements 
® B, Identification Tests—General, Chloride (191): Meets 
the requirements 

ASSAY 
* Procedurę 

Mobile phase: Acetonitrile and 0.033 M monobasic po- 
tassium phosphate (40:60). Adjust dropwise with phos- 
phoric add to a pH of 4.0. 

Interna! standard soiution: 250 jig/mL of pyrilamine 
maleate 

Standard soiution: Transfer 20 mg of USP Methadone 
Hydrochioride RS to a 25-mL volumetric fiask. Add 
2.0 ml of InternaI standard soiution, and dilute with 
water to volume. 

Sampie soiution: Transfer a voltime of Orał Soiution 
equivalent to 20 mg of methadone hydrochioride to a 
125-mL separator. Extract the specimen with two 
50-mL partions of ether, collecting the ether extracts in 
a second separator. Wash the combi ned ether extracts 
with 2 ml of water, and dlscard the ether extract. 
Transfer the aoueous wash and the aqueous specimen 
to a 25-mL volumetnc fiask, Add 2.0 mL of Interna! 
standard soiution , and dilute with water to volume. Pass 
the soiution thraugh a filter of 5-p.m porę size. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Coiumn: 3,9-rnm x 30-cm; packing LII 
Flow ratę: 1 3 mL/min 
Injection volume: 10pL 
System suitability 
Sampie: Standard soiution 
The retention Limes for the interna! standard and 
methadone hydrochioride are about 5,5 and 9 min, 
respectivefy, 

Suitability reguirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard soiution and Sampie soiution 
Calcuiate the percentage of methadone hydrochioride 
(GnH 2 ?NG HG) in the Ora! Soiution taken: 

Result ~ (Ru/Rs) x (Cs/Cu) x 100 

Ru - peak response ratio of methadone 

hyd rach loride to the interna! standard from 
the Sampie soiution 

tfs - peak response ratio of methadone 

hydrochioride to the internal standard from 
the Standard soiution 

Cs ~ concentration of USP Methadone 

Hydrochioride RS in the Standard soiution 
(mg/mL) 

Cu - nominał concentration of methadone 
hydrochioride in the Sampie soiution 
(mg/mL) 

Acceptance criteria: 90,0%~110.0% 

OTHER COMPONENTS 

0 Alcohol Determination, Method U (611) (if present); 
90.0%-115.0% of the labeied amount of G>H 5 OH, deter- 




USP 40 


Offidal Monographs / Methadone 5063 


mined by the gas chromatographic procedurę using ace- 
tone as the interna! standard 

PERFORMANCE TEST5 

» Uniformity of Dosage Units (905): Meets the require- 
ments for Ora! Solution packaged in single-unit 
Container s 

* Deliverable Volume (698): Meets the requirements for 
Orał Solution packaged in multiple-unit containers 

SPECIFIC TE5TS 

* PH (791): 1.0-4.0 

ADDBTIONAL REQUIREMENTS 

* Packagimg and Storage: Preserve in tight containers, 

protected from light, and storę at controlled room 
temperaturę, 

* USP Referencie Standards (11) 

USP Methadone Hydmchloride RS 


Methadone Hydrochloride Tablets 

DEFINITION 

Methadone Hydrochloride Tablets contain NLT 93.0% and 
NMT 107.0% of the labeled amount of methadone hy- 
drochloride (C^H^NO ■ HCI). 

IDENTIFICATION 

* A. Thin Łayer Chromatographic Identification Test 

( 201 ) 

Sample: Equivalent to 5 mg of methadone hydrochlo¬ 
ride from a quantity of finely powered Tablets 

Chromatographic system 

Developrng so!vent system: Aleohol, glacial acetic 
acid, and water (5:3:2) 

Analysis: Shake the Sompie with S mL of sodium car- 
bonate T5, and extract with 5 mL of chloroform, Pro- 
ceed as directed using iodoplatinate TS to visuaiize the 
spots. 

Acceptance criteria: Meet the requirements 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrile and 0.03 M monobasic po- 
tassium phosphate (40:60). Adjust with phosphoric add 
to a pH of 3,2, 

Standard solution: 0.4 mq/mL of USP Methadone Hy* 
drochloride RS in Mobile phase 

Sample solution: 0,4 mg/mL of methadone hydrochlo- 
ride in Mobile phase . Prepare by transfernng an amount 
of finely powdered Tablets (NLT 20) equivalent to 
10 mg or methadone hydrochloride to a 25-ml volu- 
metric fiask, add 10 mL of Mobile phase , and sonicate 
briefly. Shake by mechanical means for 15 min, dilute 
with Mobile phase to volume # and filier. 


Chromatographic system 

(See Chromatograpny (621}, System Suitability ,) 

Modę: LC 

Detector: UV 254 nm 
Column: 3 , 9 -mm x 30-cm; packing LU 
Flow ratę: 1,5 ml/min 
łnjection votume: 10 fiL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeted amount of 
methadone hydmchloride (C^iHzjNG - HC1) in the por- 
tron of Tablets taken: 

Resuft = (ru/fs) x ( Cs/ Cu ) x 100 

ru - peak response from the Sample solution 

r$ ~ peak response from the Standard solution 

Cs = concentration of USP Methadone 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of methadone 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 93.0%-107.0% 

PERFORMANCE TE5TS 

* DlSSOLUTION (711) 

Medium: Water; 500 mL 
Apparatus T: 100 rpm 
Time: 45 min 

Standard solution: USP Methadone Hydrochloride RS 
in Medium 

Sample solution: Sample per Dlssoluthn (711). 

Instrumental conditions 
Modę: Vis 

Analytical wavelength: Maximum at about 405 nm 
Analysis: Filter a portion of the Sample solution , and 
pipet a volume of the fil tratę equivalent to about 
400 jig of methadone hydrochloride into a suitable 
separator. Add 1 mL of glacial acetic add and 20 ml of 
a solution of bromocresol purple prepared by dissolving 
200 mg of bromocresol purple in 1000 mL of diJuLe gla¬ 
cial acetic acid (1 in 50). Mix, and extract with 20.0 mL 
of chloroform. 

Determine the amount of methadone hydrochloride 
(CziHzfNO * HCI) dissofved from visible absorbances at 
the wavelength of maximum absorbance of the chlo¬ 
roform extract so obtained in comparison with the 
chloroform extract similarly prepared from the Stan¬ 
dard solution, 

Tolerances: NLT 75% (Q) of the labeled amount of 
methadone hydrochloride (C 21 H 27 NO * HCI) is dissolved. 

* Uniformu y of Dosage Units (905): Meet the 

reguirements 

ADDITIONAL REQUIREMENT$ 

* Packacing and Storage: Preserve in well-closed 
containers. 
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* USP Referenci Standards (11) 

USP Methadone Hydrochloride RS 


Methadone HydrochHorfde Tablets for 
Orał Suspension 

DEFINITION 

Methadone Hydrochloride Tablets for Orał Suspension con- 
taln NLT 93,0% and NMT 107,0% of the labefecl amount 
of methadone hydrochloride (CaiH^NO * HCI), 

IDENTIFICATION 

* A* Thin-Layer chrom atografhic Identification Test 

{ 201 ) 

Sample solution: Shake a quantity of powdered Tablets 
for Orał Suspension equivalent to 5 mg of methadone 
hydrochloride wlth 5 ml of sodium carbonate TS, and 
extract wlth 5 mL of chloroform. 

Developing solvent system: Alcohol, glacial acetic 
acid, and water <5:3:2) 

Analysis: Proceed as directed, using fodoplatlnate TS to 
visualize the spots, 

Acceptance criterla: MeeL the regulrements 

A5SAY 

* Procedurę 

Mobile phase: Acetonltrile and 0,03 M monobasic po- 
tasslum phosphate (40:60), Adjust wlth phosphorlc acd 
to a pH of 3,2, 

Standard solution; 0,4 mg/ml of USP Methadone Hy¬ 
drochloride RS in Mobile phase 

Sample solution: 0.4 mg/mL of methadone hydrochEo- 
ride In Mobile phase. Prepare by transferrEng an amount 
of flneEy powdered Tablets for Orał Suspension (NLT 20) 
eguMalent to 10 mg of methadone hydrochloride to a 
25-mL yolumetric fiask, adding 10 mL of Mobile phase, 
and sonicatrng briefly. Shake by mechamcal means for 
15 min, dllute wlth Mobile phase to volume, and filter. 
Chromatographlc system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing L11 
Flow ratę: 1.5 ml/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2.0 
Relatjye standard deviation: NMT 2.0% 

Analysis 

Samples; Standard solution and Sample solution 
Calculate the percentage of the labeted amount of 
methadone hydrochloride (C 21 H 27 NO - HC!) in the por- 
tion of Tablets for Orał Suspension taken: 

Result - (ru/rs) x (Cs/Cu) x 100 

ru ~ peak response from the Sample solution 

rs ~ peak response from the Standard solution 

Q - concentration of USP Methadone 

HydrochEoride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of methadone 
hydrochloride in the Sample solution 
(mg/mL) 


Acceptance criterla: 93,0%-107.Q% 

PERFORMANCE TESTS 

* DlSINTEGRATION (701) 

Time: 15 min 

Acceptance criterla; Meet the requlrements 

* Uniformity of Dosace Units {905): Meet the 

requlrements 

ADDITIONAl REQUIREMENT5 

* Packaging and Storace: Preserze En well-closed 

contalners, 

* ILabeling: La bel the Tablets for Orał Suspension to indl» 

cate that they are intended for dispersion In a llquld 
before orał admtnlstratlon of the preser Ebed dose. 

* USP Referenci Standards {11) 

USP Methadone Hydrochloride RS 


Methamphetamine Hydrochloride 



CiqHisN ■ HCI 185.69 

Benzeneethanamlne, N,a-dlrnethyh, hydtochłoride, (S)-; 
(+)"(5)"N / oŁ-D1methylphenethylamine hydrochloride 
[51-57-0], 

DEFINITION 

Methamphetamine Hydrochloride contains NLT 98,5% and 
NMT 100.5% of methamphetamine hydrochloride 
(CioHisN ■ HCI), caiculatea on the dried basls, 

IDENTIFICATION 
■ A. INFRARED ABSORPTION {197K) 

* B. Identification Tests—General, Chbride (191) 

AS5AY 

• PROCEDURĘ 

Mobile phase: Prepare a degassed solution of 1.1 g of 
sodium 1-heptanesulfonate In a mixture of water, meth- 
ano!, and diluted giacial acetic acid (7 in 50) 
(575:400:25). Adjust wlth acetic acid to a pH of 3,3 ± 
0.1, if necessary, Filter through a O.S-pm dlsk. 

Standard solution: 0.2 mg/mL of USP 
Methamphetamine Hydrochlorfde RS in 0.12 M phos- 
phorfc acid, SonEcate if necessary, 

Sample solution: 0.2 mq/mL of Methamphetamine Hy- 
drochforide in 0,12 M pnosphoric acid 
Chromatographlc system 
(See Chromatograpny {621), System Suitability.) 

Modę: LC 

Detector: UV 257 nm 
Column: 3.9-mm x 30.0-cm; packing LI 
Flow ratę: 2 mL/min 
Injection vofume; 20 jliL 
System suitability 
Sample: Standard solution 
Suitability regulrements 
Column efftcrency: NLT 1000 theoreticaE ptates 
Tailing factor: NMT 1.5 
Relative standard deviatlon: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcu Ja te the percentage of methamphetamine hydro¬ 
chloride (CioHisN ■ HQ) in the portion of 
Methamphetamine Hydrochloride taken: 

Resuft - (rjrs) x (C s /Cu) x 100 

r u ~ peak response from the Sample solution 
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fs = peak response from the Standard solution 
Q - concentration of USP Methamphetamlne 

Hydrochloride RS In the Standard solution 
(mg/mL) 

Cu = concentration of Methamphetamlne 

Hydrochloride in the Sample solution 
(mg/ml) 

Acceptance crlterla: 98.5%-! 00,5% on the dried basis 

IMPURITIES 

i RESIDUE ON iGNITtOM <281): NMT 0.1 % 
fi ORDINARY IMPURITIES (466) 

Standard solution and Sample solution: Chloroform 
Eluant: Chloroform, cydohexane, and diethylamme 
(5:4:1) 

Vlsualization: 1 

Acceptance crlterla: Meets the reguirements 

SPECIFIC TESTS 

• Meltinc Rance or Temperaturę (741): 171 °-l 75° 

• OPTICAL ROTATION, Spedflc Rotation <781S) 

Sample solution: 20 mg/mL in water 
Acceptance crlterla: Between +16° and -hl 9° 

« LOSS ON DRYINC (731) 

Analysis: Dry at 105° for 2 h. 

Acceptance crlterla: NMT 0.5% 

ADDITIONAL REQUIREMENTS 

• Packacinc and Stdrage: Preserze in tight, ligbt-resistant 
containers, 

fi USP REFERENCI STANDARDS (11) 

USP Methamphetamlne Hydrochloride RS 


Methamphetamine Hydrochloride 
Tablets 


DEFINfTlON 

Methamphetamine Hydrochlonde Tablets contain NLT 
90.0% and NMT 110,0% of the labeled amount of 
methamphetamine hydrochloride (CkjHisN - HCI), 

IDENTIFICATION 

* A. The UV absorption spectrum of the Sample solution , 

prepared as descnbed in Procedurę for content uniformity 
In Uniformity of Dosage Units , exhibits maxima and min¬ 
ima at the same wavelengths as those of the Standard 
solution , concomitantly measured, 

ASSAY 

* Procedurę 

Mobile phase: Prepare a degassed solution of 1.1 g of 
sodium 1-heptanesulfonate in a mixture of water, meth- 
anol, and diluted glacial acetic acid (7 in 50) 
(575:400:25), Adjust with acetic ada to a pH of 3,3 ± 
0.1, if necessary. Fifter through a 0.5-jum aisk. 

Standard solution: 0.2 mg/ml of USP 
Methamphetamine Hydrochloride RS in 0,12 M phos- 
phonc acid, Sonicate if necessary, 

Sample solution: Transfer a portion of fine powder 
from NLT 20 Tablets, nominally equivalent to about 
10 mg of methamphetamine hydrochloride, to a 50-mL 
volumetric fiask. Add 20 mL of 0.12 M phosphonc acid, 
and sonicate for 5 min, Difute with 0.12 M phosphortc 
acid to volume, and fifter. 


Chromatographic system 

(See Chromatography (62'\) f System Sultahillty,) 

Modei LC 

Detector: UV 257 nm 
Column: 3,9-mrm x 30,0-cm; packing LI 
FIow ratę: 2 mL/min 
Injection volume: 20 pL 
System sultahillty 
Sample: Standard solution 
Sultahillty requlrement$ 

Column efflciency: NLT 1000 theoretkal piates 

Taillng factor: NMT 1,5 

Re!atlve standard deviatlon: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
methamphetamine hydrochloride (CtóHuŃ * * HCI) in 
the portion of Tablets taken: 

Result = (r v /r s ) x (Cs/ Cu) x 1 00 

tu = peak response from the Sample solution 

r$ =* peak response from the Standard soiution 

Cs = concentration of USP Methamphetamine 
Hydrochloride RS in the Standard solution 
(mg/mL) 

Qr = nomtna) concentration of methamphetamine 
hydrochloride In the Sample solution 
(mg/mL) 

Acceptance criterla: 90.0%-110.0% 

PERFORMANCE TESTS 
« DISS0LUT3ON (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Mobile phase: Acetonitrile and dilute perchloric acid (1 
in 20) (300:700). Filier, and degas. 

Sample solution: Filter allguots of the solution tn the 
test, and dllute 2:1 with 0.15 M perchloric add. 
Standard solution: Dissolve USP Methamphetamine 
Hydrochloride RS in water to obtain a concentration 
simiiar to the one expected in the Sample solution, DL 
lute 2:1 with 0.15 M perchloric acid. 

Chromatographic system 
Modę: LC 

Detector: UV 211 nm 
Column: 3,9-mm x 3CLcm; packing LI 
FIow ratę: 2.5 mL/min 
I nje ctio n vo I u m e: 10 0 p L 
System suitabrlity 
Sample: Standard solution 
Suitablllty requlrements 
Tailing factor: NMT 1.5 
Relative standard devlation: NMT 3.0% 

Analysis 

Samples: Sample solution and Standard solution 
Calcutate the percentage of the labeled amount of 
methamphetamine hydrochloride {C 10 H 15 N * HCI) dis- 
solved by comparing the major peak response of the 
Sample solution with that of the Standard solution. 
Tolerances: NLT 75% fQ) of the labeled amount of 
methamphetamine hydrochloride (CioHuN * HCI) is 
dissolvea. 

fi UNIFORMITY OF DOSAGE UNITS (905) 

Procedurę for content uniformity 
Solution A: Shake 250 mL of 0.1 N sulfuric add with 
25 mL of chloroform for 10 min. Allow to stand for 1 
h with occasional shaking. Drain off the chloroform, 
and retain the chloroform-saturated sulfuric acid in a 
stoppered fiask. 

Standard solution: 0.5 mg/mL of USP 
Methamphetamine Hydrochloride RS in Solution A 
Sample solution: Pface 1 Tablet in a 125-mL 
separator, Add 15 mL of water, and shake by mechani- 
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cal means for 15 min to dissolve. Add 2.5 ml of 1 N 
sodium hydroxide, and shake. Extract the Jiberated 
methamphetamine with four 1 0-mL portions of chloro¬ 
form, collectrng the chloroform extracts in a second 
125-mL separator. Transfer 10.0 mL of Soiution A to 
the second separator, and shake by meehanicaf means 
for 10 min, Allow the layers to separate, and coflect 
the agueous layer, 

Instrumental conditions 
Modę: UV 

Anaiytical wavelength: Maxlmum at about 257 nm 
Celi: 1 cm 
Blank: Soiution A 
Analysis 

Sampies: Standard soiution, Sample soiution t and 
Blank 

Calculate the percentage of the labeled amount of 
methamphetamine hydrochioride (CioH 15 N ■ HCI) in 
the portion of Tablets taken: 

Result - (AJAs) x (Q/Cu) x 100 

A u = absorbance of the Sample soiution 
As - absorbance of the Standard soiution 
Q = concentration of USP Methamphetamine 
Hydrochioride RS in the Standard soiution 
(mg/ml) 

Q - nominał concentration of methamphetamine 
hydrochioride in the Sample soiution 
(mg/mL) 

Acceptance criteria: Meel the requirements 

ADDITIONAL REQUSRER/3ENTS 

• Packaging and Stokage: Preserve in tight, light-resistant 
containers. 

* USP reference standards (11) 

USP Methamphetamine Hydrochioride RS 


Methazolamide 



C5H 8 N 4 0 3 S 2 236.27 

Acetamide, N-[5-{amEnosulfonyl)-3-methyl-1,3,4-thiad]azo[- 
2(3H)-ylidene]-. 

/\i-(4-Methy[-2“Sulfamoyf-A 2 -l,3,4-thiadiazolin-5“ylidene)- 
acetamide [554-57-4], 

» Methazolamide eon tai ns not less than 98.0 per- 
cent and not morę than 102.0 percent of 
C 5 H9N 4 0 3 S2, calculated on the dried basis. 

Packaging and sto ragę— Pres erve in well-closed, light-re¬ 
sistant containers. 

USP Reference standards (11)— 

USP Methazolamide RS 
Identification— 

A: infrared Absorption (197K). 

B : Ultra violei A bsorp do n (19 7 U)— 

Soiution: 10 pg per mL. 

Medium: sodium hydroxide soiution in water (1 in 
250). 

Hoss on drying {731)—Dry tt at 105° for 2 hours: it loses 
not morę than 0.5% of its weighL 


Residne on ignition (281): not morę than 0.1%. 
Seleniiim (291): 0.003%, a 200-mg specimen being 

used. 

Bele te the folio wina: 

# Heavy metaBs, Method II (231): 0.002%,® ccwai Han^maj 

Assay— 

Buffer solutiot )-—Dissotve 1.80 g of anhydrous sodium ace- 
tate in 1 L of water. Adjust, if necessary, with glacial acetlc 
add to a pH of 4.5 ± 0,2, 

Mobile phase —Prepare a filtered and degassed mixture of 
Buffer soiution and acetonitnle (86:14). Make adjustments if 
necessary (see System Suitabiiity under Chromatography 
(621)). 

Standard preparadon —Dlssolve about 20mg of USP 
Methazolamide RS, accurately weighed, In 20 mL of aceton i- 
trile contained in a 200-mL vo!umetric fiask. Dilute with 
Buffer soiution to volume, and mix. Quantrtafively dilute an 
accurately measured volume of this soiution with Buffer soiu¬ 
tion to obtain a soiution having a known concentration of 
about 50 pg of USP Methazolamide RS per mL. 

Resolution soiution—Prepare a soiution of acetaminophen 
and USP Methazolamide RS in acetonitnle containing 
0.3 mg of acetaminophen and 0.5 mg of methazolamide 
per mL. Quantitatively dilute an accurately measured voh 
u me of this soiution with Buffer soiution to obtain a soiution 
containing 30 pg of acetaminophen and 50 pg of methazo¬ 
lamide per mL. 

Assay preparotion —Transfer about 100 mg of Methazo¬ 
lamide, accurately weighed, to a 200-mL vofumetric fiask, 
dissolve in 20 mL of acetonitnle, dilute with Buffer soiution to 
volume, and mix. Quantitatively dilute an accurately meas¬ 
ured volume of this soiution with Buffer soiution to obtain a 
soiution having a known concentration of about 50 pg per 
mL. 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is eguipped with a 265-nm detector 
and a 3.9-mm xT5,0-cm column containing packing LI, 

The ffow ratę is about 1.5 mL per minutę. Chromatograph 
the Resolution soiution , and record the peak responses as 
directed for Procedurę: the relative retention times are about 
0.6 for acetaminophen and 1.0 for methazolamide, the res¬ 
olution, R t bet we en the acetaminophen peak and the 
methazolamide peak is not less than 4.0, and the ta i ling 
factor is not morę than 2.0. Chromatograph the Standard 
preparotion , and record the peak responses as directed for 
Procedurę: the relative standard deviation for replicate injec- 
tions ts not morę than 2%. 

Procedurę —Separately inject equal volumes (about 10 pL) 
of the Standard preparotion and the Assay preparotion into 
the chromatograph, record the chromatograms, and meas- 
ure the areas of the responses for the major peaks. Calculate 
the guantity, in mg, of CjHęN^OjS^ in the portion of 
Methazolamide taken by the formula: 

2C(ru/r 5 ) 

in which C Is the concentration, in pg per mL, of USP 
Methazolamide RS in the Standard preparotion; and r u and n 
are the peak responses obtained from the Assay preparotion 
and the Standard preparotion , respectively. 


Methazolamide TahBets 


» Methazolamide Tablets contain not less than 
90,0 percent and not morę than 11 0.0 percent of 
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the labeled amount of methazolamide 
(C5H b N 4 0 3 S 2 ). 

Packaging and storage —Presen/e in well-closed contain- 
ers. 

USP Reference standards <11 >—- 

USP Methazolamide RS 

Identification— 

A: Extract a quanłity of finely powdered Tablets, equiva- 
lent to about 250 mg of methazolamide, with about 50 ml 
of acetone. Filter, and add solvent hexane irntiJ a heavy 
wbite precipitate is formed. Collect the solid on a fłlter, and 
dry: the IR absorption spectrum of a potassium bromide dis- 
persion of the methazolamide so obtained exhibits maxima 
only at the same wavelenqths as that of a similar prepara¬ 
tion of USP Methazolamide RS. 

B: Dlssofve about 100 mg of the dried solid obtained in 
Identification test A in 5 mL of 1 N sodium hydroxide, and 
add 5 ml of a mixłure of 1 g of hydroxylamine hydrochlo- 
nde and 500 mg of cupric suifate In 100 mL of water. Heat 
the solution on a steam bath for 15 minutes: the solution 
turns dark amber, then a black precipitate is formed. 

C: The retention time of the major peak in the chromało- 
gram of the Assoy preparation corresponds to the chromato- 
gram of the Standard preparation f as obtained m the Assa/* 
Dissofution <711)— 

Medium: pH 4,5 acetate buffer, prepared by mixing 
2.99 g of sodium acetate and 1.66 mL of glacial acetic add 
with water to obtain 1000 mL of a solution having a pH of 
4,5; 900 mL 

Apparatus 2: 75 rpm. 

Time: 45 minutes. 

Procedurę —Determine the amount of C 5 H 8 N 4 035 2 dis- 
solved from UV absorbances at the wavelength of maximum 
absorbance at about 252 nm of filtered portions of the solu¬ 
tion under test, suitably diluted with pH 4.5 acetate buffer, 
in comparison with a Standard solution having a known 
concentration of USP Methazolamide RS in the same Me¬ 
dium I. 

Toferances —Not less than 75% (Q) of the labeled amount 
of C s H b N 4 0 3 S2 is dissolved in 45 minutes. 

Uniform i ty of dosage units (905): meet the require- 
ments. 

Assay— 

pH 2,5 Buffer—Transfer 16.8 mL of dibutylamine to a 
beaker containing 70 mL of water. Adjust with phosphonc 
acid to a pH of 2,5, dilute with water to 100 mL, and mix. 

Mobile phase —Prepare a mixture of water, methanol, and 
pH 2.5 Buffer (375:15:6). Make adjustments if necessary (see 
System Suitability under C hromatography (621)), 

pH 4.5 Acetate buffer —Dis$olve 2.99 g of sodium acetate 
and 1.66 mL of glacial acetic acid in water, dilute with 
water to lOOOmL, and mix. Adjust, if necessary, with glacial 
acetic acid or sodium hydoxide to a pH of 4.5, 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Methazolamide RS in methanol to obtain a 
solution having a concentration of about 0.5 mg per mL. 
Dilute thrs solution quantitativefy, and stepwise if necessary, 
with pH 4,5 Acetate buffer to obtain a solution having a 
known concentration of about 50 fig per mL, 

Assoy preparation —'Weigh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 50 mg of methazolamide, 
to a 250-mL volumetric fiask, add 65 mL of pH 4 5 Acetate 
buffer , and sonicate to dissolve* Add 65 ml of methanol, 
and sonicate again until dissolmL Dilute with pH 4.5 Ace¬ 


tate buffer to volume, mix, and filter. Dilute an accurately 
measured volume of the filtra te with pH 4.5 Acetate buffer to 
obtain a solution having a concentration of about 50 pg of 
methazolamide per mL. 

Chromatographic system (see Chromatography <621))—-The 
liquid chromatograph is equipped with a 252-nm detector 
and an 8-mm x 10-cm column that contains packing L10. 
The flow ratę is about 2 ml per minutę. Chromatograph the 
Standard preparation, and record the peak responses as di- 
rected for Procedurę: the tai ling factor is not morę than 1,5; 
and the relative standard deviation for replicate injections is 
not morę than 3.0%. 

Procedurę—Separately inject equal volumes (about 25 pi) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the major peaks. Calculate the quantity, in 
mg, of methazolamide (CsHahLOaSj) in the portion of Tab¬ 
lets taken by the formula: 

C(fy / /$) 

in which Cis the concentration, in pg per mL, of USP 
Methazolamide RS in the Standard preparation; and r<j and fj 
are Lhe peak responses obtained from the Assoy preparation 
and the Standard preparation, respecttvely. 


Methdilazine Hydrochłoride _ 

Ci*H»N z S • HCI 332.89 

lOH-Phenothiazine, 10-f(1 -methyl-3-pyrrolidinyl)methyl]-, 
monohydrochloride. 

10-[(1 -Met^l-3-p^^fdin^ monohy- 

» Methdilazine Hydrochłoride contains not less 
than 97,0 percent and not morę than 103*0 per- 
cent of G 0 H 2 ON 2 S - HCI, calculated on the dried 
basis. 

Packaging and storage —Preserve in tight, light-resistant 
containers. 

USP Referencc standards (11)— 

USP Methdilazine Hydrochłoride RS 

notę — Throughout the following procedures, protect test 
or assay spęd mens, Lhe Reference Standard, and Solutions 
containing them, by conducting the procedures wlthout de- 
lay, under subdued light, or using low-actinic glassware. 
Identification— 

A: Infrared Absorption (197K). 

B: Uitravioiet Absorption <197U>— 

Solution: 5 pg per mL* 

Medium: water* 

C: A solution of It responds to the tests for Chloride 
(191). 

Melting rangę, Class f (741): between 184° and 19Q d . 
pH (791): between 4.8 and 6.0, in a solution (1 in 100). 
Loss on drying (731)—Dry it in vacuum at 65° for 
16 hours: it loses not morę than 1.0% of its weight 
Residue on ignition (281): not morę than 0.5%. 
Selenium (291)—The absorbance of the solution from the 
Test Solution , prepared with 100 mg of Methdilazine Hydro- 
chloride and 100 mg of magnesium oxide, is not greater 
than one-half that from the Standard Solution (0.003%). 
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Delete the foflowing: 

*Heavy metals, Method II (231); 0.002%.* (owrc^i \^tMm 

Ord Inary Impurities (466)— 

Test solution: methanoL 
Standard solution: methanoL 
Application votume: 10 \xl. 

Eluant: a mixture of toluene, isopropyl alcohol, and 
ammomum hydroxide (70:29:1), in a nonequilibrated chan- 
ber. 

VisuafizQłion: 5. 

Assay—Transfer about 100 mg of Methdilazine Hydrochlo¬ 
ride, accurately weighed, to a 1000-mL volumetric fiask, add 
water to yolume, and mix, Transfer 5.0 ml of this solution 
to a 100-mL volumetric fiask, dilute with water to volume, 
and mtx. Concomitantly determine the absorbances of this 
solution and of a Standard solu tron of USP Methdilazine Hy¬ 
drochloride RS in the same medium having a known eon- 
centration of about 5 pg per mL, In 1-cm eells at 252 and 
275 nm, with a suitable spectrophotometer, using water as 
the blank. Calculate the guantity, m mg, of CibHzoMzS ■ HCI 
in the portion of Methdilazine Hydrochloride taken by the 
formula: 

2 BC(A 2 s 2 — Ałj$)u / (Am ~ 4*?s)s 

in which C is the concentration, in pg per mL, of USP 
Methdilazine Hydrochloride RS in the Standard solution; ard 
the parenthetic expressions are the differences in the ab¬ 
sorbances of the two Solutions at the wavelengths indicated 
by the subscrlpts, for the solution of Methdilazine Hydro- 
cnioride (U) and the Standard solution (S), respectiveły. 


Methdilazine Hydrochloride Orał 
Solution 


» Methdilazine Hydrochloride Ora) Solution con- 
tains not less than 93,0 percent and not morę 
than 107.0 percent of the labeled amount of 
methdilazine hydrochloride (C 1 BH 20 N 2 S ■ HCI). 

Packaglng and storage —Preserve in tight, fioht-resistani 
containers. 

USP Reference standards (11 )— 

USP Methdilazine Hydrochloride RS 

nots—T hroughout the following procedures, protect test 
or assay spedmens, the USP Reference Standard, and Solu¬ 
tions contaimng them, by conducting the procedures with- 
out delay, under subdued iight, or using low-actinic 
glassware, 

Identification —Transfer a voiume of Orał Solution, equiva- 
lent to about 4 mg of methdilazine hydrochloride, to a 
60-rnL separator, add 5 mL of 0,1 N nydrochioric add, and 
extract with 10 mL of ether, discarding the extract, Add 
10 mL of sodium bicarbonate solution (1 in 10) to the 
separator, and extract with 3 mL of chloroform. Frlter the 
extract through a piedget of cotton. Evaporate the chloro¬ 
form, ca ref ul ly removing the Jast tracę of solvent En a smali 
vacuum fiask: the IR absorption spectrum of a potassium 
bromide dispersion of the methdilazine so obtained exhibit$ 
maxlma only at the same wavelengths as that of a similar 
preparation of USP Methdilazine Hydrochloride RS that has 
been treated in the same manner, 
pH (791): between 3.3 and 4.1. 

Alcohol DeterminatJon, Method I! (611): between 
6.5% and 7.5% of CaHspH. 


Assay— 

Standard preparation —Dissolve a suitable quantlty of USP 
Methdilazine Hydrochloride, accurately weighed, in chloro¬ 
form, and quantitatively dilute with chloroform to obtain a 
solution having a known concentration of about 400 pg per 
mL, 

Assay preparation —Transfer a volume of Oraj Solution, 
equtvalent to about 4 mg of methdilazine hydrochloride, to 
a 60-mL separator, add 10 ml of a saturated solution of 
sodium chloride, and extract with three 10-mL portions of 
chloroform, transferring the extracts to a 100-mL volumetric 
fiask. 

Procedurę— Transfer 10.0 ml of Standard preparation to a 
100-mL volumetric fiask, and add 20 mL of chloroform. To 
this fiask and to the fiask contatning the Assay preparation 
add 4.0 mL of buffered palladium cnioride TS, dilute with 
alcohol to voiume, and mix. Concomitantly determine the 
absorbances of the Solutions in 1-cm celis at the wavelength 
of maxrmum absorbance at about 460 nm, with a suitable 
spectrophotometer, using a mixture of 30 mL of chloroform, 
4 ml of palladium chloride TS, and 66 mL of alcohol as the 
blank, Calculate the quantity, In mg, of methdilazine hydro¬ 
chloride (C lfl H 2 oN 2 S - HCI) in each mL of the Orał Solution 
taken by the formula: 

(0.01 Cl V)(AufA s ) 

in which C is the concentration, in pgper mL, of USP 
Methdilazine Hydrochloride RS in the Standard prep ara t/on; 

V is the volume, in ml, of Orał Solution taken; and Au and 
4s are the absorbances of the Solutions from the Assay prep¬ 
aration and the Standard preparation , re$pectively. 


Methdilazine Hydrochloride Tablets 

» Methdilazine Hydrochloride Tablets contain not 
less than 93.0 percent and not morę than 
107.0 percent of the labeled amount of methdi¬ 
lazine hydrochloride (C 1 BH 20 N 2 S • HCi). 

Packaglng and storage —Preserze in tight, light-resistant 
containers. 

USP Reference standards (11 )— 

USP Methdilazine Hydrochloride RS 

NOTĘ —Throughout the following procedures, protect test 
or assay specimens, the Reference Standard, and Solutions 
contain ing them, by conducting the procedures without de¬ 
lay, under subdued Iight, or usmg low-actinrc glassware. 
Identification —Transfer a portion of flnely powdered Tab¬ 
lets, equivaient to about 8 mg of methdilazine hydrochlo¬ 
ride, to a ÓO-mL separator, aad 10 mL of sodium bicarbo¬ 
nate solution (1 In 10), and extract with 3 ml of 
chloroform. Filter the extract through a piedget of cotton. 
Evaporate the chloroform, carefully removing the last tracę 
of soivent En a smali vacuum fiask: the IR absorption spec¬ 
trum of a potassium bromide dispersion of the methdilazine 
so obtained exhlbits maxima only at the same wavelengths 
as that of a slmliar preparation of USP Methdilazine Hydro¬ 
chloride RS, similarly treated and measured. 

DissoJutfon (711)— 

Medium: water; 900 mL. 

Apparatus 1 : 100 rpm. 

Time: 45 minutes. 

Procedurę —Determine the amount of C 1 SH 20 N 2 S * HCi dis- 
solved from UV absorbances at the wavelength of maximum 
absorbance at about 252 nm of flltered portions of the solu¬ 
tion under test, suftably dlluted with Dissolution Medium , if 
necessary, In comparison with a Standard solution having a 
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known concentration of USP Methdilazine Hydrochloride RS 
in the same Medium. 

Toferances —Not less than 75% (Q) of the labeled amount 
of Ci fl H 2 oN 2 S ■ HCI is dissolved in 45 minutes. 

Unlformity of dosage unlts (905): meet the require- 
ments. 

Assay— 

Standard preparation—D\ssdve a suitable quantity of USP 
Methdilazine Hydrochloride RS, accurately weighed, in chlo¬ 
roform, and dilute quantitatively with chloroform to obtain 
a solution having a known concentration of about 400 jug 
per mL 

Assaypreparation ^Weigh and finely powder not fewer 
than 20 Tabfets, and transfer an accurately weighed portion 
of the powder, equivalent to about 80 mg of methdilazine 
hydrochloride, to a 200-mL vofumetric fiask* Add 60 ml of 
chloroform, shake for 20 minutes, dilute with chloroform to 
volume, and mix* Filter, discarding the first 15 ml of the 
filtra te* Use the subseguent filtrate as directed in the Proce¬ 
durę .* 

Procedurę —Into three separate 100-mL valumetric flasks 
transfer 10*0 mL each of the Standard preparation , the Assay 
preparation , and chloroform to provide the blank. To each 
fiask add 20 ml of chloroform and 4.0 mL of buffered palla¬ 
dium chloride 15, dilute with alcohol to vofume, and mix* 
Concomitantly determrne the absorbances of the Solutions 
In 1-cm cells at the wavelenqth of maximum absorbance at 
about 460 nm, with a suitable spectrophotometer, using the 
blank to set the instrument. Calculate the quantity, in mg, 
of methdilazine hydrochloride (CisHaolSbS« HCI) in the por¬ 
tion of Tablets taken by the formula: 

0 2C(Auf A s ) 

in which Cis the concentration, tn \xg per mL, of USP 
Methdilazine Hydrochloride RS in tne Standard preparation ; 
and Au and As are the absorbances of the Solutions from the 
Assay preparation and the Standard preparation , respectively* 


Methenamine 



CgHuN* 140,19 

1,3,S ( 7-Tetraazatricyclo[3.3,l .l J ' ? ]decane; 

Hexamethyienetetramine [100-97-0]* 

DEFINITION 

Methenamine, dried over phosphorus pentoxide for 4 h, 
contains NLT 99.0% and NMT 100*5% of methenamine 
(QH,2N4). 

IDENTIFICATION 

* A* INFRARED ABSORPTION (T97K) 

* B. 

Analysis: Heat a solution (1 in 10) with 2 N sulfuric 
add* 

Acceptance criteria: Formaldehyde is liberated, recog- 
ntzable by its odor and by its darkening of paper moTst- 
ened with sifver ammonium nitrate TS. On the subse- 
auent addition of an excess of 1 N sodium hydroxide to 
tne solution, ammonia is evolved. 

ASSAY 

* PROCEDURĘ 

Chromotropic add spot test solution: Suspend 
100 mg of chromotropic add in 2 mL of water, and 


cautiously add 3 mL of sulfuric acid* Al Iow to cool, and 
add 25 mL of sulfuric acid. If excessive heat generated 
during mixing causes a violet color to appear in the 
solution, discard the solution and prepare another, tak- 
ing precautions to avoid excessive heat. 

Sample solution: Transfer 1 g of Methenamine, prevt- 
ously dried, to a beaker. Add 40.0 mL of 1 N sulfuric 
add VS, and heat to a gentle boil, adding water from 
time to time if necessary, until the formaldehyde has 
been expelled. Test for the absence of formaldehyde by 
adding a drop of the assay solution to a glass fiber filter 
disk, on a watch glass, on which has previously been 
placed 3 or 4 drops of Chromotropic acid spot test solu¬ 
tion, Formaldehyde produces a v*olet color with this re¬ 
agent. Repeat tne test until no vioiet color is obtained 
on the warmed test filter disk upon comparison with a 
blank filter disk to which no assay spedmen is added. 
Cool, add 20 mL of water, then add methyl red TS. 
Titrimetric system 
Modę: Residua! tltration 
Titrant: 1 N sulfuric acid V$ 

Back-titrant: 1 N sodium hydroxide V5 
Endpoint detection: Vlsua! 

Analysis: Titrate the excess acid in the Sample solution 
with 1 N sodium hydroxide V5* Perform a blank deter- 
mination (see Titńmetry (541), Residuai Titrations )* Each 
mL of 1 N sulfuric acicf ts equivalent to 35*05 mg of 
methenamine (C 4 H 12 N 4 )- 
Acceptance criteria: 99*O%-1G0*5% 

IMPURITIES 

* RESIDUE ON IGNITION (281): NMT 0.1% 

* Chloride and Sulfate, Chloride (221) 

Sample: 1.0 q 

Acceptance criteria: 0.014%; shows no morę chloride 
than corresponds to 0.20 mL of 0.020 N hydrochloric 
acid* 

* SULFATE 

Sample solution: 20 mg/mt 
Analysis: 10 mL of the Sample solution t acidified with 
5 drops of hydrochloric add* Add 5 drops of barium 
chloride TS. 

Acceptance criteria: No Eurbidity is produced within 1 
min* 


Delete the foltowlng: 

V Heaw METALS, Method I (231) 

Test preparation: 2 g in 10 mL of water 
Analysis: Add 2 mL of 3 N hydrochloric add, and dilute 
with water to 25 mL* Proceeo as directed, except use 
gtacial acetic acid to ad|ust the pH. 

Acceptance criteria: NMT 10 ppm* i ^n 2 oisj 

SPECIFIG TESTS 

* LOSS ON PRYING (731) 

Analysis: Dry over phosphorus pentoxide for 4 h* 
Acceptance criteria: NMT 2.0% 

■ Ammonium Salts 

Sample solution: 50 mg/mL 

Analysis: Add to 10 mL of the Sample solution 1 mL of 
alkaline mercuric-potassium lodide TS. 

Acceptance criteria: The mixture Is not darker tn color 
than a mixture of 1 mL of the reagent and 10 mL of 
water* 

ADDITION AL REQUIREMENTS 

* Packaging and Storage: Preserve in weli-cJosed 
containers. 
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• USP Reference Standards {11} 
USP Methenamine RS 


Methenamine Orał Solution 


DEFINITION 

Methenamine Orał Solution contains NLT 90.0% and NMT 
110.0% of the labeled amount of methenamine 

(C 6 H tz N„). 

IDENTIFICATION 

* A. 

Sample solution: Heat a vo!ume of Orał Solution, 
equivalent to 1 g of methenamine, with 10 ml of 2 N 
sulfuric add. 

Acceptance criteria: Formaldehyde Es llberated, recog- 
nizable by its odor and by its darkening of paper moist- 
ened with silver ammonium nitrate TS. On the subse- 
auent addition of an excess of 1 N sodium hydroxide to 
the solution, ammonia is evolved. 

AS5AY 

• Procedurę 

Chromotropk add solution: Mix 100 mg of ehromo- 
tropic acid with 50 ml of water in a 100-ml yofumetnc 
fiask. Cool in an Ece bath and, while cooling, cautiously 
and slowly add 50 mL of sulfuric acid. Allow the solu¬ 
tion to reach room temperaturę, and add dilute sulfuric 
add (1 in 2) to volume. If excessive heat generated 
durlng mixing causes a violet color to appear in the 
solution, dlscard the solution and prepare another, tak- 
Ing precautlons to avoid excessive heat. 

Standard stock solution: 0.05 mg/mL of USP Methena¬ 
mine RS 

Standard solution: 1 pg/mL of USP Methenamine RS 
prepared as follows. Transfer 2.0 mL of Standard stock 
solution to a 100-mL volumetric fiask, then add 25 mL 
of Chromotropk add solution and 50 mL of dilute sulfu- 
ric acid (1 in 2). Place the fiask in a boi ling water bath 
for 30 min, accurately tlmed, then remove It from the 
bath, Cool immediately to room temperaturę, then add 
dilute sulfuric acid (1 En 2) to yolume. 

Standard blank: Transfer 2.0 mL of Standard stock solu¬ 
tion to a 100-mL yolumetric fiask, then add 75 mL of 
dilute sulfuric acid (1 m 2). Place the fiask in a boillng 
water bath for 30 min, accurately timed, then remove it 
from the bath. Cool immediately to room temperaturę., 
then add dilute sulfuric acid (1 in 2) to volume, 

Sample stock solution: Nominally 60 pg/mL of methe- 
na minę from Orał Solution 

Sample solution: Nominally 1.2 pg/ml of methena¬ 
mine prepared as follows. Transfer 2,0-mL of Sample 
stock solution to a 100-mL yolumetric fiask, then add 
25 mL of Chromotropk add solution and 50 mL of dilute 
sulfuric acid (1 in 2). Place the fiask in a boiling water 
bath for 30 min, accurately timed, then remove it from 
the bath. Cool immediately to room temperaturę, then 
add dilute sulfuric add (1 in 2) to yolume. 

Sample blank: Transfer 2,0 mL of Sample stock solution 
to a 1 00-mL yolumetric fiask, then 75 mL of dilute sul¬ 
furic add (1 in 2), Place the fiask in a boiling water 
bath for 30 min, accurately timed, then remove Et from 
the bath. Cool immediately to room temperaturę, and 
add dilute sulfuric acid (1 in 2) to yolume. 

Instrumental conditions 
Modę: VEs 

Analytical wavelength: Maxima at about 570 nm 
Celi: 1 cm 

Blank: Dilute sulfuric add (1 En 2) 

Analysis 

Samples: Standard solution, Standard blank t Sample so¬ 
lution , Sample blank , and Blank 


Cakulate the percentage of the labeled amount of me¬ 
thenamine (CńH t 2 N 4 ) in eaeh mL of Orał Solution 
taken: 

Result = [(A u - Bo)/(As - &)] x (CdCu) x 100 

A u = absorbance of the Sample solution 

Bu - absorbance of the Sample blank 

As = absorbance of the Standard solution 

Bs = absorbance of the Standard blank 

Cs = concentration of USP Methenamine RS in the 
Standard solution (jig/mL) 

Cu - nominał concentration of methenamine in the 
Sample solution (pg/mL) 

Acceptance criteria: 90* *0%-l 1 0.0% 

OTHER COMPONENTS 

o Alcohol Determin ati o n, Method I (611): 90.0%-110 0% 
of the labeled amount of C2H5OH 

PERFORMANCE TESTS 

* Uniformity of Dosage Units (905): Meets the require- 

ments for Ora! Solution packaged in single-unit 
containers 

* Deliverable Volume (698): Meets the requirements for 

Orai Solution packaged in multiple-unit containers 

ADDITfONAL REQUiREMENTS 

■ Packagehg and StoRAGE: Preserve in tlght containers. 

* USP Reference Standards (11) 

USP Methenamine RS 


Methenamine Tahlets 


DEFINITION 

Methenamine Tablets contain NLT 95.0% and NMT 105.0% 
of the labeled amount of methenamine (GH 12 N. 1 ). 

IDENTIFICATION 
o A. 

Sample: 500 mg of powdered Tablets 

Analysis: Dissolye the Sample En 10 mL of water, add 
10 mL of 2 N sulfuric add, and heat. 

Acceptance criteria: Formaldehyde is iiberated, recog- 
nizaole by its odor and by its darkening of paper moist- 
ened with silver ammonium nitrate TS, On the subse- 
auent addition of an exeess of 1 N sodium hydroxide to 
the solution, ammonia is evolved. 

ASSAY 

* Procedurę 

Chromotropk add solution: Mix 100 mg of chromo- 
tropic add with 50 mL of water in a 1 00-mL volumetric 
fiask. Cool En an ice bath and, while cooling, cautiously 
and slowly add 50 mL of sulfuric acid. Allow the solu¬ 
tion to reach room temperaturę, and add dilute sulfuric 
acid (1 in 2) to yolume. if excessive heat generated 
during mixing causes a violet color to appear in the 
solution, dlscard the solution and prepare another, tak- 
ing precautlons to avoid excessive heat. 

Standard stock solution: 50 pg/mL of USP Methena¬ 
mine RS 

Standard solution: 1 pg/mL of USP Methenamine R5 
prepared as follows. Transfer 2.0 mL of Standard stock 
solution to a 100-mL yolumetric fiask, add 25 mL of 
Chromotropk acid solution and 50 mL of dilute sulfuric 
acid (1 in 2). Place the fiask in a boiling water bath for 
30 min, accurately timed, then remove it from the 
bath. Cool immediately to room temperaturę, then add 
dilute sulfuric acid (1 in 2) to yolume. 

Standard blank: Transfer 2.0 mL of Standard stock solu¬ 
tion to a 1 00-mL yolumetric fiask, then add 75 ml of 
dilute sulfuric acid (1 in 2). Place the fiask En a boiling 
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water bath for 30 min, accurately timed, then remove it 
from the bath. Cool immediately to room temperaturę, 
then adci dilute sulfunc add (1 in 2) to voJume. 

Sample stock solution; Nominally 50 pg/mL of methe¬ 
namine prepared as follows. Transfer an equivalent to 
500 mg of methenamine from powdered Tabfets (NLT 
20) to a 250-mL voiumetric fiask. Dilute with water to 
voiume, mix, and filter, discarding the first 20 ml of the 
filtrate. Transfer 25.0 mL of the subsequent filtrate to a 
1000-mL vo!umetric fiask. Dilute with water to volume, 
Sample solution: Nominally 1 j.tg/mL of methenamine 
prepared as foliows. Transfer 2,0-mL of Sample stock so¬ 
lution to a 100-mL vo[umetrk fiask, then add 25 mL of 
Chromotropic acid solution and 50 ml of dilute sulfuric 
add (1 m 2 ). Place the fiask in a boilrng water bath for 
30 min, accurately timed, then remove it from the 
bath. Cool immediately to room temperaturę, then add 
dilute sulfuric add (1 in 2} to volume. 

Sample blank: Transfer 2.0 mL of Sample stock solution 
to a 100-mL volumetric fiask, then add 75 mL of dilute 
sulfuric acid (1 in 2). Place the fiask in a boiiing water 
bath for 30 min, accurately timed, then remove ft from 
the bath. Cool immediately to room temperaturę, then 
add dilute sulfuric acid (1 in 2) to volume. 

Instrumental conditions 
Modę: Vis 

Analytical wavelength: Maxima at about 570 nm 
Celi: 1 cm 

Blank: Dilute sulfuric acid (1 in 2) 

Analysis 

Samples: Standard solution , Standard blank , Sample so- 
fution , Sample blonk t and Blank 
Calcu late the percentage of the labeled amount of me¬ 
thenamine (QHi 2 N 4 ) in the portion of Tablets taken: 

Result = [(Au - Bv)f(A s - B s )] x (C*/G) x 100 

Ay = absorbance of the Sample solution 

By = absorbance of the Sample blank 

A $ - absorbance of the Standard solution 
- absorbance of the Standard Blank 
Cs = concentration of USP Methenamine RS in the 
Standard solution (pg/mL) 

Cu - nominał concentration of methenamine in the 
Sample solution (pg/mL) 

Acceptance criteria: 95.0%~105.0% 

PERFORMANCE TESTS 
• DlSSOLUTION (711) 

Procedurę for a pooled sample 
Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Analysis: Determine the amount of methenamine 
(C 6 HuN 4 ) dissofved by using the procedurę set forth in 
the Assay , ma king any necessary modifications. 
Tolerances: NLT 75% (Q) of the labeled amount of 
methenamine (C 4 H 12 N 4 ) is dissoJved. 
o Uniformity of Dosage Units (905): Meet the 
requirements 

AD Df Tl ON AL REQUIREMENTS 

■ Packaging and Storace: Preserve in well-closed 
containers. 


• USP Reference Standard* (Tl) 
USP Methenamine RS 


Methenamine Hippurate 



CsHuN^ • C 9 H 9 NO 3 319.36 

Glycine, N-benzoyl, compd. with 1,3,5,7-ietraazatricydo 
[3.3.1.1 ^Idecane (1:1); 

Hexamethylenetetramme monohippurate [5714-73-8], 

DEFINITJON 

Methenamine Hippurate, dried under vacuum at 60 r ' for 1 
h, contains NLT 95.5% and NMT 102.0% of methena¬ 
mine hippurate (C 6 H] 2 N 4 ■ CgH?NOj), and contains NLT 
54.0% and NMT 58.0% of hippuric acid (GH 9 NO 3 ). 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197M) 

ASSAY 
a Procedurę 

Sample solution: Di$$olve 700 mg of Methenamine 
Hippurate in 50 mL of glacial acetic acid. 

Titrimetric system 
Modę: Direct titration 
Titrant: 0,1 N perchloric acid VS 
Endpoint detection: Potentiometric 
Analysis: Utratę with Titrant , Perform a blank determi- 
nation, and make any necessary correction, Each mL of 
0,1 N perchloric acid is equivalent to 31.94 mg of me¬ 
thenamine hippurate (QHi 2 N.i - GH?N0 3 ). 

Acceptance criteria: 95,5%-102.0% on the previously 
dried basis 

OTHER COMPONENT5 

• CONTENT OF HlPPURtC ACID 

Sample solution: Transfer 1 g to a 250-mL conical fiask, 
ana add 50 mL of water. When the solution is com- 
plete, add phenolphthalein TS. 

Titrimetric system 
Modę: Direct dtration 
Titrant: 0.1 N sodium hydroxide VS 
Endpoint detection: Visual 
Analysis: Titrate with TitranL Each mL of 0.1 N sodium 
hydroxide is equivalent to 1 7,92 mg of hippuric acid 
(GiH ? NOj), 

Acceptance criteria: 54.0%-58.0% 

IMPURITIES 

o Residue on ICNmON (281): NMT 0.1% 

« SULFATE 

Sample solution: 200 mg in 10 mL of water 
Analysis: Add 5 drops of 3 N hydrochioric acid and 
5 drops of barium chloride TS. 

Acceptance criteria: No turbidity appears within 1 min, 

Defete the fotlowingi 

m * Heaw Metals, Method fi (231): NMT 15 ppm* ( odid,ii f . 
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SPECIFIC TESTS 

■ Los* ON Drying <731> 

Analysis: Dry under vacuum at 60 D for 1 h, 
Acceptance criteria: NMT 1,0% 

ADDJTIONAL REQUIREMENTS 

■ Packaging and Storage: Preserze in well-closed 
containers. 

* USP Reference Standard* <11) 

USP Methenamine Hippurate RS 


Methenamine Hippurate Tablets 

DEFINITION 

Methenamine Hippurate Tablets contain NLT 95,0% and 
NMT 105,0% of the labeled amount of methenamine hip¬ 
purate (C 6 H ł 2 N 4 ■ C 0 H 9 NO 3 ). 

IDENTIFICATION 
» A. INFRARED ABSORPTION (197M) 

Sample: A portion of finely powdered Tablets 
Acceptance criteria: Meet tne regulrements 

ASSAY 

* Procedurę 

Sample solution: Transfer an equiva!ent to 700 ma of 
methenamine hippurate from finely powdered Tablets 
(NLT 20) to a 250-mL conical fiask, Add 50 ml of alco- 
hol, then add thymolphthalein T5, 
ntrimetric system 
Modę: Direct titration 
Titrant: 0,1 N sodium hydroxide VS 
Endpoint detection: Visual 
Analysis: Titrate the Sample solution with TtlranL Per- 
form a blank determination on a mixture of 50 mL of 
alcohoi and 20 mL of water, and make any necessary 
correction, Each ml of 0.1 N sodium hydroxide is 
equivalent to 31,94 mg of methenamine hippurate 
(OHialNU ■ CjH^NOa). 

Acceptance criteria: 95.0%-105,0% 

PERFORMANCE TESTS 

* Dissolution (711) 

Test 1 

Medium: Water; 900 mL 
Apparatus 2: 100 rpm 
Time: 30 min 

Standard solution: 22jag/mL of USP Methenamine 
Hippurate RS 
Instrumental conditions 
Modę: UV 

Analytical wave!ength: Maxima at about 227 nm 
Analysis: Determine the guantlty of methenamine hip¬ 
purate (C 4 H 12 N 4 * C-jHsNOj) dissolved of filtered por- 
tions of the solution under test, suitably diluted with 
water if necessary, in comparison with the Standard 
solution* 

Tolerances: NLT 80% (Q) of the labeled amount of 
methenamine hippurate (C 6 H 12 N 4 * C 9 H 9 NO 3 ) is 
dissolved. 

Test 2 

[Notę —If the product complies with this test, the labd- 
ing indicates that it meets USP Dissolution Test 2.] 
Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
nme: 60 min 

Standard solution: 22 pg/mL of USP Methenamine 
Hippurate RS 


Instrumental conditions 
Modę: UV 

Analytical wavefength: Maxima at about 227 nm 
Analysis: Determine the quantity of methenamine hip¬ 
purate (CfiH 12 N 4 ■ C 9 H 9 NOł) dissolved of filtered por- 
tions of the solution under test, suitably diluted with 
water if necessary, in comparison with the Standard 
solution. 

Tolerances: NLT 80% (Q) of the labeled amount of 
methenamine hippurate (C^HuN^ * C 9 H 9 NO 3 ) is 
dt$sotved. 

* Uniformity of Posagi Units (905): Meet the 
reąuirements 

ADDiTłONAL REQUIREMENTS 

• Packaging AND STORAGE: Preserve in well-closed 
containers, 

* LarelinG: When morę than one Dissolution test is given, 
the labeling States the Dissolution test used only if Test I 
is not usecl 

• USP REFERENCE STANDAROS (11) 

USP Methenamine Hippurate RS 


Methenamine Mandelate 



CsHi2N4 ■ CbH 8 0 3 29233 

Benzeneacetic acid, ohydroxy-, (±)-, compd, with 1,3,5,7- 
tetraazatricydo[33,1 ł 1 1 - 7 3decane (1:1); 

Hexa methylenetetramine mono-(±)-mandelate [587-23-5], 

DEFINITION 

Methenamine Mandelate contains NLT 95.5% and NMT 
102.0% of methenamine mandelate (QHi 2 N 4 ' C a H a Oj), 
and contains NLT 50.0% and NMT 53,0% of mandelic 
add (C b HbOi), calculated on the dried basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

ASSAY 

« Procedurę 

Sample solution: Transfer 60 mg of Methenamine 
Mandelate to a 250-mL conical fiask. Add 15 mL of de¬ 
hydrated alcohoi, stir to dissolve, and add 40 mL of 
chloroform, 

Trtrimetric system 
Modę: Direct titration 

Titrant: 0,05 N $ilver ni tratę in dehydrated alcohoi 
prepared as follows. Dissolve by stirring 8.5 g of silver 
nitrate in 1000 mL of dehydrated alcohoi Transfer 
100 mg of sodium chloride, previously dried at 110 ° 
for 2 h, to a 100-mL be a ker, and dissolve in 50 mL of 
water. Titrate with the silver nitrate solution to the 
potentiometric endpoint, using a silver billet indicator 
electrode and a silver-siiver chloride double-junction 
reference electrode containing a potassium nitrate salt 
bridge. Calculate the normality of the titrani. 

Endpoint detection: Potentiometric 
Analysis: Titrate the Sample solution with Titront, deter- 
mming the endpoint potentiometrically, using a silver 
billet indicator electrode and a silver-silver chloride 
double-junction reference electrode containing a potas- 
sium nitrate salt bridge. Each ml of 0.05 N si1ver nitrate 
is equivalent to 7.308 mg of methenamine mandelate 
(C*Hi2N 4 - CeHaOa). 
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Acceptance criteria: 95,5%-102.0% on the dried basls 

OTHER COMPONENTS 

* CONTENT OF MANDELIC ACID 

Sample solution: Transfer 90 mg to a 250-mL conical 
fiask containing 50 mL of water. When the solution is 
complete, titrate the magnetkally stirred solution. 

Titrimetrk system 
Modę: Direct titration 
Titrant: 0,05 N ceric ammonium nitrate VS 
Endpoint detection: Potentiometric 

Analysis: Titrate the Sample solution with Titrant, deter- 
mining the endpoint potentiometrically. Each mL of 
0.05 N ceric ammonium nitrate is equivaient to 
3.804 mg of mandefic add (CeHaCb), 

Acceptance criteria: 50.0%-53.0% on the dried basis 

IMPURmES 

* RESIDUE ON SGNETfON <281): NMT OJ % 

* Chloride and Sulfate, Chloride (221) 

Sample: 1.0 g 

Analysis: Dissolve the Sample m 10 mL of water, and 
add gradually 500 mg of anhydrous sodium carbonate. 
Evaporate to dryness, and ignite the residue at a dutl- 
red heat Add 20 mL of 2 N nitric acid, stir gently, and 
filter. 

Acceptance criteria: 0.01%; the filtrate shows no morę 
chloride than corresponds to 0.15 mL of 0.020 N hy- 
drochloric aerd. 

* SULFATE 

Sample: 0.20 g 

Analysis: DissoIve the Sample in 10 mL of water. Add 
5 drops of 3 N hydrochloric add and 5 drops of barium 
chloride T5. 

Acceptance criteria: No turbidity appears within 1 min. 

Defete the fotlowing: 

% Heaot Metals <231) 

Test preparation: Dissolve 1.3 g in 10 ml of water, add 
2 mL of 3 N hydrochloric add, and dilute with water to 
25 mL. 

Acceptance criteria: NMT 15 ppm* * (omdai i-jdn- 2 oiaj 

SPECIFIC TESTS 

* Loss ON Drying < 731 > 

Analysis: Dry over silica ge! for 18 h. 

Acceptance criteria: NMT 1,5% 

ADD1TIDNAL REQUIREMENT$ 

* Packaging and Storace: Preserve in well-dosed 

containers. 

* USP Referenci Standards <11) 

U5P Methenamine Mandelate RS 


Methenamine Mandelate for Orał 
Solution 


DEFINITION 

Methenamine Mandelate for Orał Solution contains NLT 
90,0% and NMT 110.0% of the labeled amount of me¬ 
thenamine mandelate (C fi HuN 4 * CaHiOs). 

IDENTIFICATION 

* A. INFRARED ABSORPTION <197) 

Sample: A finely powdered portlon, equiva!ent to 
100 mg of methenamine mandelate 
Acceptance criteria: The IR absorption spectrum of a 
potassium bromide dispersion of tne residue so ob- 
tained exhibits maxima only at the same wavelenths as 


that of a potassium bromide dispersion of USP Methe¬ 
namine Mandelate RS. 

ASSAY 

* PROCEDUR! 

Sample solution: Accurately weigh the contents of NLT 
10 containers of Methenamine Mandelate for Orał Solu¬ 
tion, and reduce to a fine powder. Transfer an equiva- 
lent to 60 mg of methenamine mandelate from me 
powder to a 150-mL beaker. Add 15 mL of dehydrated 
alcohol, stir to dissolve, and add 40 mL of chloroform, 
Titrimetrk system 
Modę: Direct titration 

Trtrant: 0.05 N silver nitrate in dehydrated alcohol 
prepared as folfows. Dissolve by stirring 8.5 g of silver 
nitrate in 1 000 mL of dehydrated alcohol. Transfer 
100 mg of sodium chloride, previously dried at 110* 
for 2 h, to a 100-mL beaker, and dissolve m 50 mL of 
water. Titrate with the silver nitrate solution to the 
potentiometric endpoint, ustng a silver billet indicator 
electrode and a sllver-stlver chloride double-junction 
reference electrode containing a potassium nitrate salt 
bridge. Calcu la te the normality of the titrant, 

Endpoint detection: Potentiometric 
Analysis: Titrate the Sample solution with Titrant , deter- 
minincj the endpoint potentiometrically, usfng a silver 
billet indicator electrode and a silver-silver chloride 
double-junction reference electrode containing a potas¬ 
sium nitrate salt bridge. Each mL of 0.05 N sINer nitrate 
is equivalent to 7,308 mg of methenamine mandelate 
(QH u N 4 ■ QH b 0 3 ). 

Acceptance criteria: 90.0%-l 10.0% 

PERFORMANCE TESTS 

* Uniformity of Dosage Units <905): Meets the require- 

ments for powder packaged in singfe-unit containers 

* Deliverable Volume <698): Meets the reguirements for 

powder packaged in multiple-unit containers 

SPECIFIC TESTS 

* PH (791) 

Sample solution: 1 g in 30 ml of water 
Acceptance criteria: 4,0-4.5 

* Water Determination, Method I <921): NMT 0.5% 

ADDJTIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in weil-closed 

containers. 

® Labeling: Label Methenamine Mandelate for Orał Solu¬ 
tion that contains insolubfe ingredients to indicate that 
the aqueous constituted Orał Solution contains dissolved 
methenamine mandelate but may remain turbid because 
of the presence of added substances, 

* USP Reference Standards <11) 

USP Methenamine Mandelate RS 


Methenamine Mandelate Orał 
Suspension 

DEFINITION 

Methenamine Mandelate Ora! Suspension is Methenamine 
Mandelate suspended in veqetable oil. It contains NLT 
90,0% and NMT 110.0% of the labeled amount of me¬ 
thenamine mandelate (C 6 H T zN4 ■ CaHaOO* 

IDENTIFICATION 
• A, iNfRARED Absorption (197) 

Sample solution: Triturate the equivalent to 100 mg of 
methenamine mandelate, with 10 mL of chloroform, 
and pass through a 0,45-pm porę size membranę filter. 
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Analysis: £vaporate the soivent in the Sampie solution, 
wash the residue with flve smali portions of ether, and 
allow it to air-dry, 

Acceptance criteria: The IR absorption spectrum of a 
potassium bromtde dispersion of the residue so ob- 
tained exhibits maxima onfy at the same wavelenth$ as 
that of a potassium bromide dispersion of USP Methe¬ 
namine Mandelate RS. 

A5SAY 

* Procedurę 

Sampie solution: Shake the Ora! Suspension, then pi¬ 
pet, using a "to contain" pipet, an amount equivalent 
to 1 3 of methenamine mandelate, into a 100 -mL volu- 
metric fiask* Add 5*0 ml of dehydrated alcohol, mix, 
and add methylene chloride to volume. Pipet 5 mL of 
this solution into a 250-mL conical fiask. Add 15 ml of 
dehydrated alcohol, and add 40 mL of chloroform* 

Titrimetrk system 
Modę: Direct titration 

Tltrant: 0*05 N silver ni tratę in dehydrated alcohol 
prepared as follows. Dissotve by stirring 8.5 g of silver 
nitrate in 1000 mL of dehydrated alconol. Transfer 
100 mg of sodium chloride, prevtously dried at 110 ° 
for 2 b, to a 100-mL beaker, and dissolve in 50 mL of 
water. litra te with the silver nitrate solution to the 
potentiometric endpoint, using a silver billet indicator 
electrode and a si!ver-silver chloride double-junction 
reference electrode containing a potassium nitrate salt 
bridge, Calculate the normality of the titrant. 

Endpoint detection: Potentiometric 

Analysis: Titrate the Sampie solution with Titrant, deten 
mining the endpoint potentiometricalły, using a silver 
billet indicator electrode and a silver-silver chloride 
double-junction reference electrode containing a potas¬ 
sium nitrate salt bridge. Each mL of 0.05 N silver nitrate 
is equivalent to 7*308 mg of methenamine mandelate 
CCsHizR, - C,Hh 0 3 )- 

Acceptance criteria: 90,0%-110.0% 

PERFORMANCE TESTS 

* Uniformjty of Dosage Units (905); Meets the require- 

ments for Orał Suspension packaged in single-unit 

containers 

* Deliverable Volume <698): Meets the reguirements for 

Orał Suspension packaged in multiple-unil containers 

SPECIFIC TESTS 

* Water Determination, Method i <921): NMT 0.1% 

ADD1TIONAL REQUIREMENTS 

* Packaging amd Storage: Preserve rn tight containers, 

« USP Reference Stamdards (11) 

USP Methenamine Mandelate RS 


Methenamine Mandelate Tablets 


DEFINITION 

Methenamine Mandelate Tablets contain NLT 95.0% and 
NMT 105*0% of the labeted amount of methenamine 
mandelate (C 0 H 13 N 4 * CgHgOa)* 

IDENTIFICATION 

■ A, INFRARED ABSORPTION <197) 

Sampie: Triturate a portion of finely powdered Tablets, 
equivalent to 5.0 mg of methenamine mandelate, with 
5 mL of chloroform, and pass through a 0*45-pm mem¬ 
branę filter. Evaporate the solvent, and allow the resi¬ 
due to air-dry. 


Acceptance criteria: Meet the reguirements 

ASSAY 

* PROCEDURĘ 

Sampie solution: Transfer an equivalent to 60 mg of 
methenamine mandelate, from NLT 20 finely powdered 
Tablets, to a 250-mL conical fiask* Add 15 ml of dehy¬ 
drated alcohol, stir to dissolve, and add 40 ml of 
chloroform* 

Titrimetric system 
Modę: Direct titration 

Titrant: 0.05 N silver nitrate in dehydrated alcohol 
prepared as follows. Dissolve by stirring 8.5 g of siiver 
nitrate in 1000 mL of dehydrated alconol. Transfer 
100 mg of sodium chloride, previously dried at 110 ° 
for 2 h, to a 100-mL beaker, and dissolve in 50 mL of 
water. Titrate with the sifver nitrate soiution to the 
potentiometric endpoint, using a silver billet indicator 
electrode and a silver-stlver chloride double-junction 
reference electrode containing a potassium nitrate salt 
bridge* Calculate the normality of the titrant* 

Endpoint detection: Potentiometric 
Analysis: Titrate the Sampie solution with Titrant, deter- 
mining the endpoint potentiometricalły, using a siiver 
billet indicator electrode and a 5ilver—silver chloride 
double-junction reference electrode containing a potas¬ 
sium nitrate salt bridge. Each mL of 0.05 N sifrer nitrate 
is eguivalent to 7.308 mg of methenamine mandelate 
(CshInN*. CaHaOj). 

Acceptance criteria: 95*0%-105*0% 

PERFORMANCE TESTS 

* DlSSOLUTION <711) 

For uncoated or plain coated Tablets 
Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Standard solution: USP Methenamine Mandelate RS 
in Medium 

Instrumentaf conditions 
Modę: UV 

Analytrcal wavelength: UV maximum at about 257 
nm 

Analysis: Determine the amount of methenamine 
mandelate (CńH^N** - C B H B Q*) dissolved in the portion 
of the solution under test, passed through a fitter of 
0.45-pm porę size and sultabiy diluted with Medium , if 
necessary, in comparison with a Standard solution hav- 
ing a known concentration of USP Methenamine 
Mandelate RS in the same Medium , 

Tolerances: NLT 75% (Q) of the labeled amount of me¬ 
thenamine mandelate (C^H^N.i - CsHsOa) is dissolved. 

* Uniformjty of Dosage Units (905): Meet the 

reguirements 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in weILdosed 

containers. 

* USP Reference Standards (11) 

USP Methenamine Mandelate RS 


Methenamine Mandelate DeBayed- 
Release Tablets 


DEFINITION 

Methenamine Mandelate Delayed-Release Tablets contain 
NLT 95*0% and NMT 105.0% of the fabeled amount of 
methenamine mandelate (CeHuN* * C 8 H & Oj)* 
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IDENTIFICATION 

■ A, INFRARED AB50RFTI0N (197K) 

Sample: Triturate an equivalent to 5.0 mg of methena- 
minę mandelate from finely powdered Tablets with 
5 mL of chloroform, and pass through a filter of 0.45- 
pm porę s\ ze, Evaporate tne solvent, and allow the resi- 
due to air-dry. 

Acceptance criteria: Meet the requirements 

ASSAY 

■ Procedurę 

Sample solution: Transfer an equivalent to 60 mg of 
methenamine mandelate, from finely powdered Tabets 
(NLT 20), to a 250-mL conical fiask. Add 15 mL of de¬ 
hydrated alcotioi, sdr to dissolve, and add 40 mL of 
chloroform. 

TJtrimetric system 
Modę: Direct titration 

Titrant: 0.05 N silver nitrate in dehydrated alcohol 
prepared as follows. Dissolve by stirring 8.5 g of sliver 
nitrate in 1000 mL of dehydrated alconoL Transfer 
100 mg of sodium chloride, previously dried at 110° 
for 2 h, to a 100-mL beaker, and disso3ve in 50 mL of 
water. Titrate with the silver nitrate solution to the 
potentiometric endpoint, using a silver billet indicator 
electrode and a silver-silver chloride double-junction 
reference electrode contarning a potassium nitrate salt 
bridge. Calculate the normality of the titrant. 

Endpoint detection: Potentiometric 

Analysis: Titrate the Sample solution with Titrant , deter- 
mining the endpoint potentiometrically, using a silver 
billet indicator electrode and a silver-stlver chloride 
double-junction reference electrode containing a potas¬ 
sium nitrate salt bridge. Each mL of 0.05 N si]ver nitrate 
is equivalent to 7.308 mg of methenamine mandefate 
(QHi,N, - 

Acceptance criteria: 95.0%-! 05.0% 

PERFORMANCE TE5T5 

* Disintecration (701): 2.5 h, determined as directed in 

Deioyed Release (Enteric-Coated) Tablets 

* Uniformity of Dosace Unus (905): Meet the 

reguirements 

ADDITIONAL REQUIREMENTS 

■ Fackaging and Stgrage: Preserve In well-dosed 

containers. 

* USP Referenci Standard* (11) 

USP Methenamine Mandelate RS 


Methimazole 


r 



CH 6 N 2 S 114.17 

2H4midazole-2-thione, 1,3-dihydro-l-methyf-; 

1 -Methylirmdazole-2-thiol [60-56-0]. 

DEFINITION 

Methimazole contains NLT 98.0% and NMT 101.0% of 
methimazole (C^N^S), calculated on the dried basis. 

IDENTIFICATION 

* A. INFRARED ASSORPTION (197K) 

ASSAY 

• Procedurę 

Sample: 250 mg of Methimazole 
Analysis: Dissolve the Sample 3n 75 mL of water. Add 
15.0mL of 0.1 N sodium hydroxide VS, mrx, and add, 


with stirring, 30 mL of 0.1 N silver nitrate. Continue the 
titration with the 0.1 N sodium hydroxide VS, deter- 
mining the end-point potentiometrically. Each mL of 
0.1 N sodium hydroxiae is equivaient to 11.42 mg of 
methimazole (GH f >N 2 S). 

Acceptance criteria: 98.0%-1Ol .0% on the dried basis 

IMPUR1TIES 

•> Residue on Ignition (281): NMT 0.1% 

» Selenium (291) 

Sample: 200 mg of Methimazole 
Acceptance criteria: NMT 30 ppm 

* ORGANfC IlUPURlTIES 

Standard solution: 0.01 mg/mL each of USP 
Methimazole RS, USP Methimazole Related Compound 
A RS, 1-methyJimrdazole, and USP Methimazole Related 
Compound C RS in chloroform 
Sample solution: 10 mg/mL of Methimazole in 
chloroform 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: GC 

Detector: Flame ionization 

Column: 30-m x 0.25-mm; 0.5-pm coating of G27 
Temperatures 
Injection port: 150° 

Detector: 250° 

Column: See Tobie h 


Table 1 


Initial 

Temperatura 

n 

Temperatura 

Ramp 

Fina! 

Temperatura 

n 

Hołd Time at 
Finał 

Temperaturę 

100 

_ 

100 

2 

100 

30 

250 

15 


Carrier gas: Helium 
Flow ratę: 1.5 mL/min 
Injection volume; 1 jiL 
Injection type: Split ratio, 3:20 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resolution: NLT 1.5 between methimazole related 
compound A and l-methyllmidazole 
Analysis 

Samples: 5 ton dard soiution and Sampfe solution 
Calculate the percentage of methimazole related com¬ 
pound A, 1-methylimidazole, and methimazole related 
compound C in the portlon of Methimazole taken: 

Result = (ry/fs) X (Cs/Cy) x 100 

r u = peak response of each related compound from 
the Sample solution 

fi - peak response of the corresponding related 
compound from the Stanaard solution 
Cs ” concentratron of the corresponding related 

compound in the Standard solution (mg/mL) 
Cu = concentration of Methimazole in the Sampfe 
soiution (mg/ml) 

Calculate the percentage of any other indMdual 
impurity in tne portion of Methimazole taken: 

Result = (ru/r{) x (C s /Cu) x 100 

r u - peak response of each impurity from the 
Sample soiution 

rs = peak response of methimazole from the 
Standard solution 

Cs - concentration of USP Methimazole RS in the 
Standard solution (mg/mL) 
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Cu - concentration of Methimazole in the Sample 
solution (mg/mL) 

Acceptance criteria: See Tobie 2. Disregard any peak 
below 0.02%. 


Table 2 


Na me 

Helative 

Retention 

Time 

Accep 
tance 
Criteria, 
NMT [%) 

Methimazole related compound A 

0.3 

0.1 

l-Methylimidazole 

0.4 

0.1 

Methimazole related compound C 

0.7 

OT 

Methimazole 

1.0 

__ 

Any other indivrduaf imourity 

__ 

0,1 

Total Imourities 

— 

0,5 


SPECIFIC TESTS 
* Loss ON DRYING <731} 

Analysis: Dry at 105° for 2 h. 

Acceptance criteria: NMT 0.5% 

ADDITJONAL REQUBREMENT5 

o Packaging and Stokage: Preserve in well-dosed, light- 
resistant containers. 

® USP Reference Standards <T1) 

USP Methimazole RS 

USP Methimazole Related Compound A RS 
2,2- Di methoxy- N-methy lethan a mi ne. 

C 5 H 13 N0 2 119.16 

USP Methimazole Related Compound C R5 
1 -Methyl-2-(methylthio)-1 tf-imidazole. 

CsH e N 2 S 128.20 


Methimazole Tablets 


DEFINITION 

Methimazole Tablets contain HIT 94.0% and NMT 106.0% 
of the labeied amount of methimazole (C4H0N2S). 

IDENTIFICATION 
* A. INFRARED ARSORPTION <197K) 

Sample: Digest a quantity of powdered Tablets, equiva- 
lent to 10 mg of methimazole, with 1 0 ml of warm 
chloroform for 20 min, fil ter, and evaporate the filtra te 
on a steam bath to dryness. 

Acceptance criteria: Meet the requirements 

A5SAV 
o procedurę 

Sample solution: Finely powder NIT 20 Tablets. Trans¬ 
fer a portion of the powder, equrvafent to 120 mg of 
methimazole, to a 100-mL volumetric fiask. Add about 
80 mL of water, insert the stopper, and shake by me- 
chanical means or occasionalty by hand for 30 min. Di- 
Jute with water to volume, and filter. 

Analysis: Add 3.5 mL of 0.1 N sodium hydroxide VS to 
50.0 mL of Sample solution t mix, and add, with stirnng, 
7 mL of 0.1 N silver nitrate. Continue the titradon witn 
the 0.1 N sodium hydroxide VS, determining the end- 
point potentiometrically. Each mL of 0.1 N sodium hy- 
droxiae is equivalent to 11.42 mg of methimazole 
(C 4 H 6 N z S). 


Acceptance criteria: 94.0%-l06.0% 

PERFORMANCE TESTS 
® DlSSOLUTJON (711) 

Medium: Water; 500 mL 
Apparatus 1: 100 rpm 
Time: 30 min 

Standard solution: USP Methimazole RS at a known 
concentration in Medium 

Sample Solutions: Flltered solution under test, suitably 
diluted with Medium 
Instrumentai conditions 
Modę: UV 

Analytical wavelength: Maximum absorbance at 
about 252 nm 

Tolerances: NLT 80% (Q) of the labeied amount of 
methimazole (CłHeNjS) is dissolved, 

• Uniformgty of Dosage Units (905): Meet the 
requirements 

Procedurę for content uniform i ty 
Standard solution: 5 pg/mL of USP Methimazole RS in 
water 

Sample stock solution: Place 1 Tablet, previous!y 
crushed or finely powdered, in a 100-mL volumetric 
fiask. Add 50 mL of water, and shake by mechanlcal 
means for 30 min. Dilute with water to volume, mix, 
and fliter, discarding the first 20 mL of filtrate, 

Sample solution: Nominally 5 jig/mL of methimazole 
in water from Sample stock solution 
Instrumentai conditions 
Modę: UV 

Analytical wavelength: Maximum absorbance at 
about 252 nm 
Celi: 1 cm 
Blank: Water 
Analysis 

Samples: Standard solution, Sample solution , and 
Bfank 

Calculafe the percentage of the labeied amount of 
methimazole (GjHaNzS) In the Tablet taken: 

Result = (Au/As) x (Cs/Cu) x 100 

Au = absorbance of the Sample solution 
= absorbance of the Standard solution 
Ct - concentration of USP Methimazole RS tn the 
Standard solution (pg/mL) 

Cu = nominał concentration of methimazole in the 
Sample solution (pg/mL) 

ADDITIONAL REQU«REMENTS 

e Packaging and Storage: Preserve in well-dosed, light- 
resistanf containers. 

« USP Reference Standards (11) 

USP Methimazole RS 


Metheonine 



C s H,iN0 2 S 149.21 

i-Methionine [63-68-3]. 

DEFINITION 

Methfonine contains NLT 98.5% and NMT 101.5% of L-me- 
thiontne (C 5 HnNO?S), calculated on the dried basis. 
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IDENTIFICATION 

* A. Infrared Absorption (197K) 

AS5AY 
■ Procedurę 

Sample: 140 mg of Methionine 
Blank: Mix 3 mL of formie acid and 50 mL of glacial 
acetic add. 

Titrimetric system 
(See Ttirimetry <541)0 
Modę: Direct titration 
Titrant: OJ N perchloric acid V5 
Endpoint detection: Potentiometric 
Analysis: Dissolve the Sample in 3 mL of formie acid 
and 50 mL of glacial acetic acid, and titrate with the 
Titrant 

Calculate the percentage of methionine (C^HnNO^S) in 
the Sample taken: 

Result = [[(Vs - V 8 )xNx f\lW\ x 100 

V$ = Titrant volume consumed by the Sample (mL) 

V B - Titrant volume consumed by the Blank (mL) 

N - actual normality of the Titrant (mEq/mL) 
f = equivaiency factor, 149.2 mg/mEq 

W = Sample wetght (mg) 

Acceptance criteria: 9S.5%-101*5% on the dried basis 

IMPURITIES 

* Residui on Ignition (281): NMT 0.4% 

* Chloride AND Sulfate, Chłońcie (221) 

Standard solution: 0*50 mL of 0*020 N hydrochloric 
acid 

Sample: 0.73 g of Methionine 
Acceptance criteria: NMT 0.05% 

* CHLORIDE AND SULFATE, Sulfate (221) 

Standard solution: 0*10 mL of 0*020 N sulfuric add 
Sample: 033 g of Methionine 
Acceptance criteria: NMT 0,03 % 

* Iron (241): NMT 30 ppm 

Delete the faltowing: 

*• Heaw Metals, Method I (231): NMT 1 5 ppm* (otifcw u 

|ftn -?01 Bj 

* Related Compounds 

System suitability solution: 0.4 mg/mL each of USP 
L-Methionine RS and USP L-Serlne RS in 0.3 N hydro¬ 
chloric acid 

Standard solution: 0*05 mg/ml of USP L-Methionine 
RS in 0.3 N hydrochloric acid. [NOTĘ—Thb solution has 
a concentration equivalent to 0.5% of that of the Sam¬ 
ple solution ,] 

Sample solution: 10 mg/ml of Methionine in 0*3 N 
hydrochloric acid 
Chromatographic system 
(See Chromotagrapny (621), Thin-iayer Chromato- 
graphy.) 

Modę: TLC 

Adsorbent: 0*25-mm layer of chromatographic silice 
gei mixture 

Application voiume: 5 juL 

Developing solvent system: Butyl alcohol, giadal ace¬ 
tic add, and water (3:1:1) 

Spray reagent: 2 mg/mL of ninhydrin in a mixture of 
butyl alcohol and 2 N acetic acid (95:5) 

System suitability 

Suitability reąutrements: The chromatogram of the 
System suitability solution exhibits two clearly sepa¬ 
ra ted spots. 

Analysis 

Samples; System suitability solution, Standard solution, 
and Sample solution 


After air-drying the piąte, spray with Spray reagent , 
and heat between 100° and 105° for 15 min* Ex- 
amine the piąte under white light 
Acceptance criteria: Any secondary spot of fhe Sample 
solution is not lamer or morę intense than the principaf 
spot of the Standard solution. 
lndividual impurities: NMT 0*5% 

Total impurities: NMT 2*0% 

5PEOFIC TESTS 

* Optical Rotation, Specifk Rotation (781 S> 

Sample soiution: 20 mq/mL in 6 N hydrochloric acid 
Acceptance criteria: +22.4° to +24.7° 

* PH (791) 

Sample soiution: 10 mg/mL of solution 
Acceptance criteria: 5.6-6.1 

* Loss ON DRYING (731): Dry a sample at 105° for 3 h: it 
loses NMT 0.3% of its weight* 

ADDITIONAL REQUtREMENT$ 

* Packaging and Storage: Preserve in well-closed 
containers. 

* USP reference Standards (11) 

USP L-Methionine RS 
USP L-Serine RS 


Methocarbamol 



CnHisNOs 241.24 

1,2-Propanediol, 3-(2-methoxyphenoxy)-, 1-carbamate, (±)s 

(±)-3-(o-Methoxyphenoxy)-1,2-propanediol 1 -carbamate 
[532-03-6]* 

DEFJNmON 

Methocarbamol contains NLT 98.5% and NMT 101*5% of 
methocarbamol (CnHisNOs), calculated on the dried 
basis* 

IDENTIFICATION 

* A, Infrared Absorption (197K) 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution , as 
obtained in the Assay. 

A5SAY 

* Procedurę 

Buffer: 6*8 g/L of monobastc potassium phosphate in 
water. Adjust with phosphoric acid or sodium hydroxide 
to a pH of 4.5. 

Mobile phase: Methanol and Buffer (30:70) 

System suitability solution: 1.0 mg/mL of USP Metho¬ 
carbamol RS ano 0*005 mg/mL of USP Guaifenesin RS 
in Mobile phase 

Standard solution: 0.1 mg/mL of USP Methocarbamol 
RS in Mobile phase 

Sample solution: 0.1 mg/mL of Methocarbamol in Mo¬ 
bile phase 

Chrom atographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 274 nm 
Coiumn: 4.6-mm x 15-cm; 3-gm packing LI 
Coiumn temperaturę: 30 Ł 
Flow ratę: 0.8 mL/min 
Injection volume: 20 |iL 
Run time; 1.5 times the retention time of 
methocarbamol 
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System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—See Table 1 for refative retention bmes.] 
Suitability requirements 

Resolution: NIT 3,5 between methocarbamol and 
guaifenesln, System suitabilfty solution 
Tailing factor: NMT 2,0, Standard solution 
Relative standard deviation: NMT 0.73%, Standard 
solution 
Analysls 

Samples: Standard solution and Sample solution 
Calcu la te the percentage of methocarbamol 
(CuHisNOs) m the portion of Methocarbamol taken: 

Result = (rtj/rs) x (Cs/Cu) x 100 

r u ~ peak response of methocarbamol from the 
Sample solution 

r$ = peak response of methocarbamol from the 
Standard solution 

Cs = concentration of USP Methocarbamol RS In 
the Standard solution (mg/ml) 

Cu = concentration of Methocarbamol In the 
Sample solution (mg/ml) 

Acceptance crheria: 98.596-101,5% on the dried basis 

IMPURITIES 

* RE51DUE ON IGNITION (281): NMT 0.1% 


Delete the following: 

•* Heavy Metals (231 }, Method I 

Sample solution: 1.0 g In a 10-mL mixture of methano! 
ana 1 N acelic acid (7:3), diluted with water to 25 mL 
Acceptance criteria: NMT 20 ppm* (Ofr.oai h^ 2 oib> 

• ORGANIC IMPURITIES 

Mobile phase, System suitability solution, and Chro- 
matographic system: Proceed as directed in the 
Assay. 

Standard solution: 0.005 mg/mL of USP Metho¬ 
carbamol RS in Mobile phase 

Sample solution: 1 mg/mL of Methocarbamol in Mobile 
phase 

System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—See Tobie 1 for the relatlve retention times.] 
Suitability reguirements 

Resolution: NLT 3,5 between methocarbamol and 
gualfenesin, System suitability solution 
Tailing factor: NMT 2,0, Standard solution 
Relative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Methocarbamol taken: 

Result = (fu/r s) x (CJCJ) x (1 ff) x 100 

r v ~ peak response of each impurity from the 
Sample solution 

r 5 s peak response of methocarbamol from the 
Standard solution 

Cs - concentration of USP Methocarbamol RS in 
the Standard solution (mg/mL) 

Cu = concentration of Methocarbamol in the 
Sample solution (mg/mL) 

F - relative response factor (see Table 1) 

Acceptance criteria: See Tobie 1. 


Table 1 


Name 

Retative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Guaifenesjn 

0.84 

1.2 

0,15 

Methocarbamol 

isomer 4 

0.90 

TO 

0.05 

Methocarbamol 

1,0 

_ . 

_ 

Methocarbamol 

dioxolone b 

u 

1.0 

0.05 

Any Indmdual 
unspecified 
impurity 


— 

0,05 

TotaE imourltles 

— 

— 

1.0 


J 1 -Hydroay- 3 -{2-methoxy p h enoxy) propan-2 -y I carba rn ate. 
M-[(2-Methoxyphenoxy)rriethyl]-l ,3-dlrJxg]arv2-£me. 

SPECIFIC TESTS 

* LOSS ON DRYING (731) 

Analysis: Dry at 60° for 2 h. 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Presen/e in tight containers. 

Storę at contro! led room temperaturę, 

* USP reference stamdards (11) 

USP Cuaifenesin RS 
USP Methocarbamol RS 


Methocarbamol Injection 

DEFiNITION 

Methocarbamol Injection is a stenie solution of Metho¬ 
carbamol In an aoueous solution of Polyethylene Glycol 
300. ft contains NLT 95.0% and NMT i 05,0% of the la- 
beled amount of methocarbamol (C 11 H 15 NO 5 ). 

IDENTIFICATION 

* A. INFRARED AbSORPTION (197K) 

Sample: Mix a volume with 40 mL of water equivalent 
to 500 mg of methocarbamol from Injection In a smali 
separator. Extract with 10 mL of ethyl acetate, and dry 
the ethyl acetate layer over anhydrous sodium sulfate. 
Evaporate the ethyl acetate with the use of a water 
batn maintained at 40° under a stream of nitrogen to 
dryness. 

* B. The retention limę of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in Ehe Assay, 

ASSAV 

* Procedurę 

Buffer: 6.8 g/L of monobasic potassium phosphate in 
water. Adjusl with phosphoric acid or potassium hy- 
droxide to a pH of 4,5, 

Mobile phase: Methanol and Buffer (30:70) 

Standard solution: i mg/mL of USP Methocarbamol RS 
in Mobile phase 

Sample solution: Nominally 1 mg/mL of metho¬ 
carbamol from a suitable voJume of Injection containing 
NLT 100 mg of methocarbamol in Mobile phase 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 274 nm 

Column: 4.6-mm x 10.0-cm; 3-jum or 5-pm packing 
LI 
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Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection volume: 20 |iL 
System sultabllity 
Sample: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
methocarbamol (CnHisNOs) in the portion of Injection 
takeni 

Resuit = (ru/fj) x (Cs/Cu) x 100 

ru - peak response from the Sample solution 

r* = peak response from the Standard solution 

Q = concentration of USP Methocarbamol RS in 
the Standard solution (mg/mL) 

Cu = nominał concentration of methocarbamol in 
the Sample solution (mg/mL) 

Acceptance criteria: 95.0%-105.0% 

IMPURmES 

* LIMU OF ALOEHYDE5 

Drluent: Alcohol and water (20:80) 

Solution A: 10 mg/mL of phenylhydrazine hydrachlo- 
rtde in Diluent 

Solution B: 10 mg/mL of potassium ferricyanide in 
water 

Solution O 10 jig/mL of formaldehyde in water pre- 
pared as follows. Dtssolve 137 g of formaldehyde solu¬ 
tion in 1 L of water* Dilute 10 mL of the resuiting solu¬ 
tion with water to 500 ml. 

Standard solution: Transfer 4 mL of Solution C to a 
25-mL volumetric fiask. Add 2,0 mL of filtered Solution 
A. Ailow to stand for 10 min. Add 1 mL of Solution fi 
and allow to stand for 5 min. Add 4 mL of hydrochlohc 
add, and dilute with alcohol to volume. 

Sample solution: Empty the contents of NLT 10 vials of 
Injection to a suitable Container. Transfer 4.0 mL of the 
composite sample of injection to a 25-mL volumetric 
fiask. Add 2,0 mL of filtered Solution Ą and allow fo 
stand for 10 min. Add 1 mL of Solution B, and allow to 
stand for 5 min. Add 4 mL of hydrochlorrc add, and 
dilute with alcohol to volume. 

Blank: Transfer 4 mL of water to a 25-mL volumetric 
fiask. Add 2,0 mL of filtered Solution A, and allow to 
stand for 10 min* Add 1 mL of Solution B, and aflow to 
stand for 5 min, Add 4 mL of hydrochloric add, and 
dilute with alcohol to vofume, 

Instrumental conditions 
Modę: Vis 

Anaiyticai wavelength: 515 nm 
Celi: 1 cm 
Analysis 

Samples: Standard solution, Sample solution, and Blank 
Determme the absorbances of the Samples. 

Acceptance criteria: The absorbance of the Sample so¬ 
lution is NMT the absorbance of the Standard solu- 
t/cm(NMT 10 pg of formaldehyde in each mL of 
Injection)* 

SPECIFIC TESTS 

* pH (791): 3.5-6.0 

* Bacterial Endotoxins Test (85): NMT 0.2 USP Endo- 

toxln Units/mg of methocarbamol 

* Particulate Matter m Injections (788): Meets the re- 

quirement$ for smafl-volume injections 
■» Other Requirements: Meets the requirements in Injec- 
tions and Implanted Drug Products (1) 

ADDITIONAL REQU1RE1VIENTS 

* Packaging and Storage: Preserve in single-dose eon tai n- 

ers. Storę at controlled room temperaturę. 


* USP Reference Standards (11) 
USP Endotoxin RS 
USP Methocarbamol RS 


Methocarbamol Tablets 


DEFINmON 

Methocarbamol Tablets contain NLT 95.0% and NMT 
105.0% of the labeied amount of methocarbamol 
(CnHisNOs), 

IDENTIFICATION 

* A. Infrared Absorption (197K) 

Sample: Mix a portion of finely powdered Tablets 
equivalent to 1 g of methocarbamol with 25 mL of 
water in a separator, and extract with 25 mL of chloro¬ 
form, Filter the extract, and evaporate to dryness. 
Acceptance criteria: Meef the regulrements 

* B, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay , 

ASSAY 

* Procedurę 

B uff er: 6.8 g/L of monobasic potassium phosphate in 
water. Adjust with phosphoric acid or sodium hydroxide 
to a pH of 4.5, 

Mobile phase: Methanol and Buffer (30:70) 

System suitability solution: 1.0 mg/mL of USP Metho¬ 
carbamol RS and 0,005 mg/mL of USP Guaifenesin R5 
in Mobile phase 

Standard solution: 0.1 mg/mL of USP Methocarbamol 
RS tn Mobile phase 

Sample stock solution: Nominally 1 mg/mL of metho¬ 
carbamol solution prepa red as follows. Transfer a por¬ 
tion of finely powdered Tablets (NLT 10) to a vofumet- 
rie fiask of suitable size. Add 60% of the volume of the 
fiask with Mobile phase * Sonicate for 30 min with tnter- 
mittent shaking* Dilute with Mobile phase to volume. 
Pass a portion of the solution through a suitable filter of 
0.45-pm porę stze. 

Sample solution: Nominally 0.1 mq/mL of metho¬ 
carbamol from the Sample stack solution in Mobile phase 
Chromatographlc system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 274 nm 

Column: 4.6-mm x 15-cm; 3-pm packing LI 

Column temperaturo: 30° 

Flow ratę: 0*8 mL/min 
injection volume: 20 pL 
Run time: 1.5 times the retention time of 
methocarbamol 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—See labie I for relative retention times,] 
Suitability reguirements 

Resolution: NLT 3.5 between methocarbamol and 
guaifenesin, System suitability solution 
Talling factor: NMT 2.0, Standard solution 
Relattve standard deviation: NMT 2*0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeied amount of 
methocarbamol (CuHuNO*) In the portion of Tablets 
taken: 

Result = ( rufr $) x x 100 
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ru = peak response of methocarbamol from the 
Sompfe solution 

rs - peak response of methocarbamol from the 
Standard solution 

Q = concentration of USP Methocarbamol RS In 
the Standard solution (mg/mL) 

Cu = nominał concentration of methocarbamol in 
the Sample solution (mg/ml) 

Acceptance crlteria: 95 ł G%-105,0% 

PERFORMANCE TESTS 
o Dbssolution (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Mobile phase, Chromatographic system, and System 
suitability: Froceed as directed in the Assay. 

Standard solution: USP Methocarbamol RS in Medium 
Sample solution: Filtered pardon of the solution unde" 
test, diluted with Medium if necessary 
Analysis 

Samples; Standard solution and Sample solution 
Cakulate the percentage of the labefed amount of 
methocarbamol (C 11 H 15 NO 5 ) dissolved: 

Result = (rufrd X Cs X V x (1 fi) x 100 

ru = peak response of methocarbamol from the 
Sample solution 

rs - peak response of methocarbamol from the 
Standard solution 

C s = concentration of USP Methocarbamol RS in 
the Standard solution (mg/mL) 

V = volume of Medium , 900 ml_ 

L - label claim for methocarbamol (mg/Tabfet) 
Tolerances: NLT 75% (Q) of the labeled amount of 
methocarbamol {C 11 H 15 NO 5 ) is dissoNed* 

* Uniformity of Dosage Units (905): Meet the 
reguirements 

IMPURITIES 


C hangę to read: 

O Organic Kmpuruies 

Mobile phase. System suitability solution, and Chro¬ 
matographic system: Proceed as directed in the 
Assay. 

Standard solution: 0.005 mg/ml of USP Metho- 
carbamoi RS in Mobiie phase 

Sample solution: Use the Sample stock soiuthn from 
the Assay, 

System suitability 

Samples: System suitability 50 /uf/on and Standard 
solution 

[Notę —See Tabfe 1 for relative retention times.J 

Suitability requirements 

Resolution: NLT 3.5 between methocarbamol and 
guaifenestn, System suitability solution 
Tatling factor: NMT 2.0, Standard solution 
Re!ative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sompfe solution 
Calcuiate the percentage of each degradation product 
in the portion of Tablets taken: 

Result = ( 1 ryfrs ) x (C s fCu) x (1/f) x 100 

ru - peak response of each degradation product 
from the Sample solution 

r* - peak response of methocarbamol from the 
Standard solution 

C s = concentration of USP Methocarbamol RS im 
the Standard solution (mg/ml) 


C u - nominał concentration of methocarbamol in 
the Sample solution (mg/mL) 

F - reiative response factor (see Tobie 7) 
Acceptance crlteria: See Tobie /. 


Table 1 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Cr Stena, 
NMT f°/o) 

GLiaifenesin 

0.84 

1 2 

0.15 

Methocarbamol 

isomer^ 

0.90 

1.0 

0,05 

Methocarbamol 

1.0 

_ 


Methocarbamol 

d!oxolone lj 

1.3 

1.0 

0.05 

Any individual 
unspedfied 
degradation 
product 

— 

— 

0.10 

Total imourities 

— 

.— 

TO 


J 1 -Hydroxy-S-(2-meŁhoxyphenoxy)propan-2-yl carbamate. 
b 4-[(2-Methoxy phenoxy)methy []4 f 3dioxofan-2-one. 


• (RB l-Apr^OlfiJ 

ADDlTflONAL REQUIREMENT5 

o Packaging and Storage: Preserve in tight containers. 

Storę at controIJed room temperaturę, 
o USP Reference Standards (11) 

USP Cuaifenesin RS 
USP Methocarbamol RS 


IWIethohexital 



Ci,H,*N z 0 3 262.30 

2,4,6(1 H,3tf,5tf)-PyrimidinetriQne, 1 -methyl-5-(1 -methyl- 
2-pentynyl)-5-(2-propenyl)-, (+)-. 

(±)-5~AI lyM -methy l-5-(l -m ethyl-2-pen tynyl) barbitu ric acid 
[151-83-7]. 

» Methohexital contains not less than 98.0 per- 
cent and not morę than 101.0 percent of 
C^H^NiCh, calculated on the anhydrous basis. 

Packaging and stomge^Preserye in well-closed contatn- 
ers. 

USP Reference standards (11)— 

USP Methohexital RS 

Identification, Infrared Absorption (1975)— 

Solution: 1 in 100. 

Medium: chloroform. 

IVfleiting rangę (741): between 92 D and 96°, but the 
rangę between beginning and end of melting does not ex~ 
ceea 3 a . 

Waler Determination, Method i (921): not morę than 

2 . 0 %. 

Chloride (221)—DissoK/e 200 mg in a mixture of 75 ml of 
ether and 25 mL of water, agitate, and allow to sępa rafę: 
the water solution shows no morę chloride than corre- 
sponds to 0.1 7 mL of 0.01 0 N hydrochforic acid (0.03%). 
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Betele the folio wlng ; 

®Heavy met ais, Method il (231): 0.001%.* [omciai i-jan- 23 i8) 

Ord i nary impurlljes (466)— 

Test sofution: methanol. 

Standard solution; methanol. 

Eluant: a mixture of chloroform and acetone (7:3), 

Visualiiation —Bcpose the piąte to chlorine gas for 1 min¬ 
utę, and air-dry the piąte at room temperaturę for 2 min¬ 
ut es. Prepare a solution of 0.5 g of potassium iodide in 
50 mL of water, and prepare a solution of 1,5 g of soluble 
starch in 50 mL of hot water. Mix 10 ml of each soluttor 
wlth 4 mL of alcohol to obtain the Detection reagent 
[notę—T he Detection reagent so obtained may be used for 
up to 3 or 4 days*] Spray the piąte wlth the Detection rea¬ 
gent. 

Assay— Dissolve about 100 mg of Methohexital, accurately 
wdgned, in chloroform, and dilute quantitatively and step- 
wlse with chloroform to obtain a solution having a concen- 
tration of about TO mg per mL. Dissolve an accurately 
weighed quantity of USP Methohexita! R5 in chloroform, 
and dilute quantitatlvely and stepwise with chloroform to 
obtain a Standard solution having a known concentration of 
about 10 mg per mL. Concomitantiy determine the ab- 
sorbances of both Solutions in 0.1-mm cells at the wave- 
length of maxlmum absorbance at about 5,93 pm, with a 
suitabfe spectrophotometer, using chloroform as the blank. 
Calculate the guantity, En mg, of CmHibNjOj in the portion 
of Methohexitaf taken by the formula: 

10 C(Ay/As) 

in which C is the concentration. En mg per mL, of USP 
Methohexftal RS in the Standard solution; and Au and As are 
the absorbances of the solution of Methohexital and the 
Standard solution, respectively* 


IV8ethohexital Sod i om for Injgctiora_ 

CuHirNaNaOa 284,29 

2,4,6(1 H^ff^HJ-Pyrimidinetnone, 1 -methyl-5-(1 -methyl- 
2-pentynyl)“5“(2-propenyf)-, (±)-, monosodium salt 
Sodium 5-allyM -methyl-5-(1-methyl-2-pentynyl)bar- 
biturate [309-36-4; 22151-68-4]. 

» Methohexital Sodium for Injection is a freeze- 
dried, sterfle mixture of methohexital sodium and 
anhydrous Sodium Carbonate as a buffer, pre- 
pared from an aaueous solution of Methonexital, 
Sodium Hydroxide, and Sodium Carbonate. It 
contains not less than 90.0 percent and not morę 
than 110,0 percent of the labeled amount of 
methohexital sodium {C^HiyNzNaCb). 

Packaging and storage— Preser ve as described in Packag- 
ing and Storage Requirements (659), injection Packaging. 

Storę at controlled room temperaturę. Injection may be 
packaged in 50-mL multiple-dose containers, 

USP Ref eremce standards (11}— 

USP Endotoxtn RS 
USP Methobexita! RS 

Completeness of sofution— Mix 1 g with 20 mL of car- 
bon dioxide-free water: after 1 minutę, the sofution is elear 
and free from undissolved solid. 

Gonstituted sofution— At the time of use, it meets the 
requirements for injections and impianted Drug Products 
(Parenterals)—Product Quality Tests (1), Specific Tests, Pom¬ 
pie ten es s and darity of Solutions. 


Identif kation— 

A: Dissoke about 500 mg in 10 mL of water En a 
separator, add 10mL of 3 N hydrochfonc add, and extract 
the libera ted melhohexital with two 25-mL portions of chlo¬ 
roform* Evaporate the combtned chloroform extracts to dry- 
ness, add 10 mL of ether, evaporate again, and dry the resi- 
due in vacuum at 80° for 4 hours. Dissolve 50 mg of the 
residue so obtained in 5 mL of chloroform: the solution ex- 
hibits IR absorption maxima at the same waveJengths as 
that of a stmilar preparation of USP Methohexital RS. 

B: The methohexital obtained and dried as directed for 
Identification test A melis between 92 Q and 96°, 

Bacterial Endotoxms Test (85)—It contains not morę 
than 0.5 USP EndotoxEn Unit per mg of methohexital so¬ 
dium. 

Uniformity of dosage units (905): meets the require- 
ments. 

Procedurę for content uniformity — 

Standard solution —Transfer about 23 mg of USP Metho- 
hexital RS, accurately weighed, to a 250-mL volumetnc 
fiask, add 50 mL of water, 0,5 ml of sodtum hydroxide sofu¬ 
tion (1 in 10), and 1*5 mL of sodium carbonate solution (1 
in 1000), and mix. Dilute with water to volume, and mix. 
Transfer 20.0 mL of this solution to a 100-mL yolumetrk 
fiask, dilute with water to volume, and mix. 

Test solution —Transfer the contents of 1 vial of Metho- 
hexital Sodium for Injection with the aid of water to a 
1000-ml volumetric fiask, dilute with water to volume, and 
mix. Transfer an accurately measured volume of this solu¬ 
tion, equiva!ent to about 100 mg of methohexital sodium, 
to a 1000-mL volumetric fiask, add about 200 mL of water 
and 2,0 ml of sodium hydroxide solution (1 in 10), mix, 
dilute with water to volume, and again mix. Transfer 
20.0 mL of the resulting solution to a 100-mL volumetric 
fiask, dilute with water to volume, and mix. 

Procedurę^ Concomitantiy determine the absorbances of 
the Standard solution and the fest solution in 1-cm cells at 
the wavelength of maximum absorbance at about 247 nm, 
with a surtable spectrophotometer, using water as the blank* 
Calculate the guantity, in mg, of C^HnNjMaO* in the 
Methohexital Sodium for Injection taken by the formula: 

(284.29/26230)(TC/D)(Aa / A s ) 

in which 284.29 and 262.30 are the molecular weights of 
methohexltal sodium and methohexital, respectively; T is 
the labeled ouantlty, in mg, of methohexital sodium in the 
Methohexital Sodium for Injection; C is the concentration, in 
jig per mL, of USP Methohexital RS in the Standard solution; 
D is the concentration, in pg per mL, of methohexital so¬ 
dium in the Test solution based on the labeled quantity per 
Container and the extent of dilution; and A y and As are the 
absorbances of the Test solution and the Standard solution , 
respectively* 

pH (791): between 10.6 and 11.6 in the solution prepared 
En the test for Completeness of sofution . 

Loss on drying (731)—Dry it at 1 05 D for 4 hours: it ioses 
not morę than 2,0% of its weight. 


Bele te the following: 

®Heavy metals, Method U (231): 0.001%.* Han . 2()18J 

Other reguiremerats —4t meets the regulrements under in¬ 
jections and Impianted Drug Products (1), 

Assay— 

Interna! standard solution— Dissolve aprobarbital in chloro¬ 
form to obtain a solution having a concentration of about 
1.35 mg per ml. 

Standard preparation —DIssoive an accurately weighed 
quantity of USP Methohexital RS in chloroform to obtain a 
solution having a known concentration of about 0.46 mg 
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per ml. Transfer 5.0 ml of the resultrng solution to a 10-mL 
volumetric fiask, acld 2.0 ml of Interno! standard solution , di- 
lute with chloroform to volume, and mlx to obtain a Stan¬ 
dard preparation having a known concentration of about 
230 pg per mL. 

Assay preparation —Combine and mlx the constituted So¬ 
lutions prepared from the contents of 5 vtals of Methohexi- 
tal Sodium for Injection. Transfer an accuratefy measured 
vo3ume of the resultlng solution, equiva[eni to about 50 mg 
of methohex3taf sodium, to a 1 25-mL separator eon tai n Ing 
25 ml of water, and mEx. Add 0.2 ml of dilute hydrochloric 
add (1 in 2), and mix. Extract with three 25-mL portions of 
chloroform, shaking each extraction for 2 mlnutes and filier- 
Ing the extracts through about 15 g of anhydrous sodium 
suTfate, tliat previously has been washed with about 5 ml of 
chloroform, into a 100-mL volumetnc fiask. Wash the so¬ 
dium suffate with severaf smali portions of chloroform, col- 
lecting the washings in the 100-mL volumetric fiask. Dilute 
with chloroform to volume, and mix. Transfer 5,0 mL of this 
solution to a 10-mL volumetric fiask, add 2,0 mL of interna i 
standard solution, dilute with chloroform to volume, and 
mix. 

Chromatographic system (see Chromatography {621))—The 
gas chromatograph te eguipped with a flame-ionization de- 
tector and contatns a 1.2-m x 4-mm cofumn packed with 
3% phase CIO on support 51 AB. The column is maintainec 
at about 230 D , the injection port at about 265°, and the 
detector błock at about 265°. Dry helium is used as the 
carrier gas at a flow ratę of about 60 mL per minutę. Chro¬ 
matograph replicate Injections of the Standard preparation, 
and record the peak responses as di retted for Procedurę: the 
resolution, R, between methohexital and aprobarbita! is not 
less than 4.0, and the relative standard deviation is not 
morę than 2.0%. 

Procedurę —Separately inject eoual volumes (about 2 pL) 
of the Assay preparation and the Standard preparation into 
the gas chromatograph, and measure the peak responses 
for the major peak, The re!atlve retention times are about 
O.ó for methohexital and 1.0 for aprobarbital. Cafculate the 
□uantity, in mg, of methobexital sodium (CMHt 7 N 2 Na 03 } in 
the portion of Methohexital Sodium for Injection taken by 
the formula: 

(284.29/262.30)(0, 2Q(Rij / R s ) 

in which 284.29 and 262.30 are the motecular weights of 
methohexital sodium and methohexltal / respectively; C is 
the concentration, in pg per mL, of USP Methohexjtal RS in 
the Standard preparation; and Ru and R$ are the peak re- 
sponse ratios obtained from the 4s5oy preparation and the 
Standard preparation i, respectiveiy. 


Methotrexate 



DEFINITiON 

Methotrexate is a mixture of 4-amino-10-methylfoJic add 
and closely related compounds. It contains NLT 98,0% 
and NMT 102.0% of CzoHzzNsOs, calculated on the anhy- 
drous basis. 

[Caution —Great care should be taken to prevent inhaling 
particles of Methotrexate and exposing the skin to it,] 

IDENT1HCATBON 

e A. Inerared Absorption (197K): Do not dry specimens. 

e B» Ultraviolet Absorptioh (197U) 

Sample solution: 10 pg/mL In 0.1 N hydrochloric add 

ASSAY 

* Procedurę 

Buffer: 3.4 mg/mL of anhydrous monobasic sodium 
phosphate in water. Adjust with 1 N sodium hydroxide 
to a pH of 6.0. 

Solution A: Acetonitrile and fluffer(1:19) 

Solution B: Acetonitrile and Buffer ( 1:1) 

Mobile phase: See the gradient table below. 


Time 

(min) 

Solution A 

Solution B 

(%) 

0 

_ 

100 

0 

30 

50 

50 

34 

50 

50 

35 

100 

0 

40 

100 

0 


Standard stock solution: 1,0 mg/mL of USP Metho- 
trexate RS prepared as follows. Transfer a known 
amount of USP Methotrexate RS to a suita ble volu męt¬ 
ne fiask, dissolve in dtmethyl sulfoxide equivalent to 5% 
of the finał volume, and difute with Solution A to 
volume. 

Standard solution: 0,2 mg/mL of USP Methotrexate RS 
in Solution 4, from the Standard stock solution 
Sample stock solution: Transfer 200 mg of Methotrex- 
ate to a 200-mL volumetric fiask, and dissolve in 10 mL 
of dtmethyl sulfoxtde with somcation for 5 mtn. Add 
150 mL or Solution A , and sonicate again for 5 min. 
Dilute with Solution A to volume to obtain 1,0 mg/mL 
of Methotrexate. [NOTĘ-—Sonicate as needed.j 
Sample solution: 0,2 mg/mL of Methotrexate in Solu¬ 
tion A, from the Sample stock solution 
Chromatographic system 
(See Chroma tog ropny {621}, System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Column: 4.6-mm x 25-cm; 5-iim packing LI 
Flow ratę: 1.0 rnL/min 
Injection size: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT l.ó 
Relative standard deviatlon: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of C^H^NaOs in the portion 
of Methotrexate taken: 

Result = (ru/rs) x (C s /Cu) x 100 


CzohbNsOs 454.44 

L-Cfutamic acid, N-[4-[[(2,4-diamino-ó-pter- 
id iny l)m ethy I] methy fam i nojbenzoy I]-; 

L-(+)-N4P’'[[(2 / 4-Diamino-6-ptendinyl)methy]]methylami- 
nojbenzoyl] glutamic acid; 

(5)-2-(4-{[(2,4-Diaminoptendin-6-yl)methyl](methyl)ami- 
no}benzamido)pentanedFok acid [59-05-2]. 


ru - peak response from the Sample solution 

rs m peak response from the Standard solution 

Cs - concentration of USP Methotrexate RS in the 
Standard solution (mg/mL) 

Cu = concentration of Methotrexate In the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the anhydrous 
basis 
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IMPURITIES 

Enorganic impurities 

■ Residue on Ignition (281): NMT 0.1% 

Defete the foltowing: 

** Heavy Metals, Method II (231): NMT 20 ppm# (Oificial 1* 

Jan- 2018 ) 

Organie Impurities 
® Procedurę i : Related Compounds 

Solution A, Solution B, Mobile phase, Sample solu- 
tion, and Chromatographic system: Proceed as d - 
rected in the Assay. 

Standard stock solution A: Use the Standard solution 
from the ^ssay. 

Standard solution A: 0.1 pg/mL of USP Methotrexate 
RS in Solution A, from Standard stock solution A 
Standard stock solution B: Transfer known guantities 
of USP Methotrexate Related Compound C RS, USP 
Methotrexate Related Compound B RS, and USP Meth- 
otrexate Related Compound E RS to a sultable volu- 
metric fiask, dissolve in dimethyl sulfoxide equivalent to 
1% of the frnal vo!ume, and diiute with Solution A to 
volume to obtaln 0.1 mg/mL of USP Methotrexate Re¬ 
lated Compound B RS, 0.2 mg/mL of USP Methdtrex- 
ate Related Compound C RS, and 0.1 mg/mL of USP 
Methotrexate Related Compound £ RS. 

Standard solution B: 0.4 pg/mL of USP Mefhotrexate 
Related Compound C RS, 0,2 pg/mL of USP Methotrex- 
ate Related Compound B RS, and 0.2 ug/mL of USP 
Methotrexate Related Compound E RS in Solution A, 
from Standard stock solution B 

System suitability solution: Transfer a known quantlty 
of USP Methotrexate System Suitability Mixture RS to a 
sultable volumetrie fiask, and dissolve in dimethyl sulf- 
oxide equivafent to abouL 1% of the finał vo!ume. Add 
Standard stock solution B equrvalent to D.2% of the finał 
volume, and dllute with Solution A to volume to pre* 
parę CU mg/mL of USP Methotrexate System Suitabil¬ 
ity Mlxture RS, 0.2 jig/mL of USP Methotrexate Related 
Compound E RS, 0.4 pg/mL of USP Methotrexate Re¬ 
lated Compound C RS, and 0.2 jug/mL of USP Metho- 
trexate Related Compound E RS. 

System suitability 

Samples: Standard solution A and System suitability 
solution 

Suitability requirements 

Resolution: NLT 1.7 between methotrexate related 
compound B and methotrexate related compound 
C, NLT 10.0 between methotrexate related com¬ 
pound C and methotrexate, and NLT 5.0 between 
methotrexate related compound I and methotrexate 
related compound H; System suitability solution 
Relative standard deviation: NMT 5.0%, Standard 
solution A 
Analysis 

Sam pies: Standard solution A, Standard solution B t and 
Sample solution 

CalcuIate the percentage of methotrexate related ccm- 
pound B and methotrexate related compound C ir 
the portion of Methotrexate taken: 

Result = (ru/rs) x (Cs/Cu) x 100 

r u = peak response from the Sample solution 

r s = peak response from Standard solution B 

C s = concentration of the corresponding 

mefhotrexate related compound in Standard 
solution B (mg/mL) 

Cu = concentration of Methotrexate in the Sampie 
solution (mg/mL) 


Caiculate the percentage of methotrexate related 
compound E free base in the portion of Methotrexate 
taken: 

Result - (ru/rs) x (Cs/Cu) x (M r j/M r2 3 x 100 

ru = peak response from the Sampie solution 

r 5 - peak response from Standard solution B 

Cs = concentration of USP Methotrexate Related 
Compound E RS in Standard solution B 
(mg/mL) 

Cu - concentration of Methotrexate in the Sample 
solution (mg/mL) 

Mrt - molecular weight of methotrexate related 
compound E free base, 32533 
M a = molecular weight of USP Methotrexate 

Related Compound E RS, 343.56 
[Notę —USP Methotrexate Related Compound E RS is 
4-{[(2,4-diaminopteridin-6-yl)methy[](methyl)amino}- 
benzoic acid, hemihydrochforide.] 

Caiculate the percentage of methotrexate related com¬ 
pound H, methotrexate related compound I, and any 
unspecifted impurity in the portion of Methotrexate 
taken: 

Result = (ru/rs) x (e s /Qj) x (1/F) x 100 

ru “ peak response from the Sampie solution 

r, - peak response of methotrexate from Standard 

solution A 

C s = concentration of USP Methotrexate RS in 
5 fon dard solution A (mg/mL) 

Cu - concentration of Methotrexate In the Sampie 
solution (mg/mL) 

F = relative response factor for each ]ndividual 
impurity (see impurity Tobie l) 

Acceptance criteria 

lndividual impurities: See Impurity Tobie L [Notę— 
Dlsregard any impurity peak less tban 0.05%,] 

Total impurities: NMT 1.0% 


Impurity labie 1 


Name 

Błelative 

IRetentSon 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%) 

MethQtrexate related 
compound 

0.71 


0.3 

Methotrexate related 
compound C b 

0.75 


0.5 

Methotrexate 

1.00 


— 

Methotrexate related 
compound E free 
base r 

1.39 


0.3 

Methotrexate 
dimethylamide d and 
Methotrexate related 
compound k 

1.55 

0.71 

0.2» 


{5)-2- {4 ■ [(2,4 - D i a m i nopteridi n - 6-y I) m e Lhy I a m ino] be n za m i do] pen Ea n e d io i t 
acid. 

b (5)-2-(4 - f [(2-Am i no -4 - oxo-1 „ 4- d ihy d r o pte rid i n-6-y ])meth y I ] ( methy l)a m i- 
no}benzamido)pentanedioic add. 

c 4-f[(2,4-Diaminopteridin~ó-y I)methyl](methy I)amjno)benzoic acid. 
u 2-{4 - {[(2,4 -D i am in op Lerid in-6 *y I) m e t hy I ](m ethy f )a mino} benz a m i do) -5-{di- 
met by la mino) -5-oxop en ta n olc ad ć . 

e (S) -4-(4- ([(2,4 -Di a m in o p te rid i n-6 -y I )methy I J(m et hy I )ami n o} benza mido)-5- 
methoxy-5-oxopentanoic acid. 

( If present, methotrexate dimethylamidc and Methotrexate related com¬ 
pound I may not be compietely resofved by the method. These peaks are 
Jntegrated EogeEher to determlne conformańce. 

ś (5)-2-(4 - f [(2,4 D ia mi nopteridi n-fi -yl) m e Lhy I] (me E hyl)a m i no} b enzam ido)-5- 
methoxy-5-oxopentanoic acid. 
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łmpurity Table 1 ( Continued ) 


N a me 

Rdatlve 

Retention 

Time 

Relative 
Response 
Factor 

Acceptance 
Criteria, 
NMT (°/o\ 

Methotrexate related 
compound H9 

1,68 

TO 

0.2 

Any unspedfted impu- 
rity 


TO 

0.10 


a (5)-2-{4- [(2,4- D ia m i n opte rid f n - 6-y!) m e thy I a m i no] b enza m ido} pen tan ed i oic 
add. 


h (S) -2-(4- ([(2-A mi no-4-oxo-1,4-di hy d ropte n d i n -6-y I) methy 1] (methy l)a m i- 
no}benzarnido)pentanedioic acid. 

c 4- ([(2,4 - D i am i no p ter] di n -6 -y I) methy I ] (me thy i)a mino} benzo te a cid. 
d 2-(4- {[(2,4-D i a m in opteri d i n -6 -yl) m athyl]( m e i hyl)am tno} benza mi d o)-5 - (d i - 
memylamino)-5-oxopeotartoic acid. 

e (S)-4 -(4 ■■ {[(2, ■4- Di a mi no p Lerid i n -6-y I) methy I ] (methy i)a mino} benza m id o)-5 - 
methoxy-5-oxopentanoic add. 

f ff present, methotrenate dimethylamide and Methotrexate related com¬ 
pound i may not be completely resolved by the meLhod. These peaks are 
mtegrated together to de term i ne eon furmance, 

9 ( S)-2 -(4- {[{2,4 - D i am i no p teridi n- 6-y I )methy I ] (methy I) a m i no} b en za m ido)-5- 
methoxy-5-oxopentanoic acid, 

® PROCEDURĘ 2: ENANTIOMERSC PU RITV 

Solution A: 7.1 g/L of anhydrous dibasic sodium phos¬ 
phate in water 

Solution B: 6.9 g/L of monobasic sodium phosphate in 
water 

Solution C: Solution A and Solution B (5:6). Adjust with 
2 N sodium hydroxide to a pH of 6.9, 

Mobile phase: ^-Propanol and Solution C (2:23) 
System suitability solution: 0.02 mg/mL each of USP 
Methotrexate RS and USP fl-Methotrexate RS in Mobile 
phase 

Sample sofution: 0,2 mg/mL of Methotrexate in Mo¬ 
bile phase 

Diluted sample solution: 2 pg/mL of Methotrexate in 
Mobile phase, from the Sample solution 
Chromatographic system 
(See Chromatography (6 21), System Suitability.) 

Modę: LC 

Detector: UV 302 nm 

Coiumn: 4.0-mm x 15-cm; 7-jnm packing L75 
Flow ratę: 1.5 mL/min 
Injection size; 20 uL 
System suitability 

Sample: System suitability solution. [Notę—T he rela- 
tive retention times for methotrexate and R-metho- 
trexate are TO and 1.95, respectively.] 

Suitability reguirements 
Re solution: NLT 1.3 between methotrexate and 
R-methotrexate 

Relatfve standard deviation: NMT 5,0% for the 
methotrexate peak 
Analysis 

Samples: Sample solution and Diluted sample solution 
Caicufate the percentage of R~methotrexate in the por- 
tion of Methotrexate taken: 

Result = [ru/(r s x 100)] x 100 


r y = peak area of /Tmethotręxa te from the Sample 
solution 

r s = peak area of Methotrexate from the Diluted 
sample solution 

Acceptance criteria: NMT 3.0% 


5PECIFIC TESTS 

• Water Deterewination, Method I (921); NMT 12.0% 


ADDITJiONAIL REQU9REEVaENT$ 

* Packaging and Storage: Preserve in tight, iight-resistant 
containers. 


USP reference standards (11) 

USP Methotrexate RS 

USP Methotrexate Related Compound B RS 
USP Methotrexate Related Compound C RS 
USP Methotrexate Related Compound E RS 
USP Methotrexate System Suitability MIxture RS 
!t contains Methotrexate, Methotrexate Di methy lester 
Hydrochlori de 

(5>Dimethyl-2-(4-{[(2,4-diaminQptendin-ó-yl)meth- 
yi](methyl)amino}benzamido) pentanedroate 
nydrochjoride. 

C 22 H 26 Na0 5 ■ HC! 518.95 

and a smali amount of Methotrexate related compound 


(5)-4-(4-{[(2,4-Diaminopteridin-6-yl)meth“ 
yl](methyl)amino}benzamido)-5-methoxy-5-oxopenta- 
noic aria. 

C2iH M ISW>> 468.47 
and Methotrexate related compound H 
(5)-2-(4-{[(2,4-Diaminopteridin“6-yj)meth- 
yl](methyi)amino}benzamido)-5-methoxy“5-oxopenta- 
noic acid. 

ĆaHaNiOs 468.47 
USP fl-Methotrexate RS 
(R)-2-(4-{[(2,4-Dianmnoptendin-ó“y])meliv 
yl](methyl)amino}benzamido)pentanedioic acid. 

C 2Q H 2 2 N s 0 5 454.44 


BV8etlh<pt:rexate Baigectaon 

DEFINITION 

Methotrexate Injection is a sterile solution of Methotrexate 
in Water for Injection prepared with the a id of Sodium 
Hydroxide, It contains NLT 90.0% and NMT 110.0% of 
the labeled amount of methotrexate (OdH^NbOs). 

IDENTIFICATION 

• A. INFRARED ABSDRPTfON (197K) 

Sampfe: Diiute, if necessary, a volume of Injection, 
equivalent to about 25 mg of methotrezate, with water 
to obtain a solution having a concentration of about 
2.5 mg/mL Adjust with 0,1 N hydrochlortc acid to a 
pH of 4.0. Place the siurry in a 50-mL centrifuge tubę, 
and centrifuge. Decant the supernatant, add 25 mL of 
acetone, shaTe, and fil ter through a so!vent-resistant 
membranę fifter of 0.45-pm porę size. Air-dry the 
filtered p red pita te. 

Acceptance criteria: Meets the requirements 

A$$AV 

• Procedurę 

Buffer: 0,2 M dibasic sodium phosphate and 0.1 M 
citric acid (63:37), adjusted if necessary with 0,1 M cit- 
ric acid or 0.2 M dibasic sodium phosphate to a pH of 
6.0 

Mobile phase: Acetonitrile and Buffer (10:90) 

System suitability solution: 0.1 mg/mL each of USP 
Methotrexate RS and folie acid in Mobile phase 

Standard solution: 100 |Ag/mL of USP Methotrexate RS 
in Mobile phase 

Sample solution: Equivalent to 100 pg/mL of metho- 
lrexate from Injection in Mobile phase 
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Chromatographic system 

(5ee Chromatogmpny (621), System Suitabiiity,) 

Madę: LC 

Detector: UV 302 nm 
Cofumn: 4i-mm x 25-cm; packing LI 
Flow ratę: 1 2 ml/min 
Injection voJume: lO^L 
System suitabiiity 
Sample: System suitabiiity solution 
[NOTĘ—The refative retention limes for folie add and 
methotrexate are 035 and 1.0, respectively.] 
SuitabiUty requirements 
Resolution: NLT 8.0 between the folie add and 
methotrexate peaks 

Relative standard deviatlon: NMT 23% for the 
methotrexate peak 
Analysis 

Samptes: Standard solution and Sample solution 
Cal cu lale the percentage of the labeled amount metho- 
trexate (Czoh^NeGs) In the portion of Injection taken: 

Result = ( ru/rs } x (C 5 /C y ) x 100 

ru - peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs - concentration of USP Methotrexate RS in the 
Standard solution (pg/mL) 

Cu - nominał concentration of methotrexate in the 
Sample solution (pg/mL) 

Acceptance criteria: 90.0%-l 10.0% 

SPECIFIC TESTS 

*PH(791); 7.0-93 

* Bacterial Ewdotokins Test (85): NMT 0.4 USP Endo- 

toxin Unit/mg of methotrexate sodium 
o Other FtEQUJREMENTS: Meets the requirements in Injeo 
tions (1} 

ADDITIONAL REQOIREMENTS 

® Packaging and Storage: Preserve in singie-dose or in 
muEtiple-dose containers, preferably of Type I giass, pro- 
tected from llght 

• USP Reference Standards (11) 

USP Endotoxtn RS 
USP Methotrexate RS 


Methotre^ate for jjmjjeetion 

DEF1NI1ION 

Methotrexate for tnjection is a sterile, freeze-dried prepara- 
tion of methotrexate sodium with or without suitabEe 
added substances, buffers, and/or dituents. It contains 
NLT 95.0% and NMT 115,0% of the tabeted amount of 
methotrexate (CzoHzzNsOs). 

[Caution —Creat care should be taken to prevent mhaFing 
particies of methotrexate sodium and exposure to skinJ 

IDENTIFICATION 

® A. INFRARED ABSORPTION (197K) 

Sample: 23 mg/ml of methotrexate in water from 
Methotrexate for Injection. Adjust with 0.1 N hydro- 
chioric add to a pH of 4.0. Place the slurry in a 50-mL 
centrifuge tubę, and centrifuge. Decant the superna- 
tant, add 25 mL of acetone, shake, and filter through a 
solvent-resistant membranę filter of 0.45-pm porę size. 
Air-dry the filtered precipltate, 

Acceptance criteria: Meets the requirements 

ASSAV 

o Procedurę 

Buffer: 0.2 M dibasic sodium phosphate and 0.1 M 
citric add (63:37), adjusted if necessary with 0.1 M cit- 


ric add or 0,2 M dibasic sodium phosphate to a pH of 

6.0 

Mobile phase: Acetonitrile and Buffer (10:90) 

System suitabiiity solution: 0.1 mg/mL each of USP 
Methotrexate RS and folie acid in Mobiie phase 
Standard solution: 100 pg/mL of USP Methotrexate RS 
in Mobile phase 

Sample solution: Equivalent to l OOpg/mL of metho- 
trexate from 1 Container of Methotrexate for Injection 
in Mobile phase 
Chromatographic system 
(See Chromatogmpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 302 nm 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1 .2 ml/min 
Injection volume: lOpL 
System suitabiiity 
Sample: System suitabiiity soi u tion 
[Ngte—T he relative retention times for folie acid and 
methotrexate are 0.35 and 1.0, respective!y.] 
Suitabiiity reguirements 
Resoiution: NLT 8,0 between the folie add and 
methotrexate peaks 

Relative standard devialion: NMT 23% for the 
methotrexate peak 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
methotrexate (C 2 0 H 22 NBO 5 ) in the portion of Metho- 
trexate for injection taken: 

Result = (ru/rs) x (Cs/Cu) x 100 

ru - peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs - concentration of USP Methotrexate RS in the 
Standard solution (pg/mL) 

C u = nominał concentration of methotrexate in the 
Sample solution (pg/mL) 

Acceptance criteria: 95,0%=115.0% 

PERFORMANCE TESTS 

* Uniformity of Dosace Units (905): Meets the 
requirements 

SPECIFIC TESTS 
o pH (791) 

Sample: Constituted as directed in the iabeiing, except 
that water is used as the diluent 
Acceptance criteria: 7.0-9,0 
e Constituted Solution: At the time of use, it meets the 
requirements in Injections and Implanted Drug Products 
(1), Specific Tests f Completeness and darlty of Solutions. 

® Bacterial Endotoxins Test (85): NMT 0.4 USP Endo- 
toxin Unit/mg of methotrexate sodium 
ł STERILITY TESTS (71): Meets the reguirements 

* Other Requirements: Meets the reguirements in iabeiing 
{?), Labeis and iabeiing for Injectabie Products 

ADDITIONAL REQU1REEV1ENTS 

«> IPackaging and Storach: Preserve as desenbed in Pack- 
aging and Storage Reguirements (659), Injection Packaglng, 
protected from Tight. 
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® USP B3EFERENCE 5TANDARDS <11} 
USP Endotoxin RS 
USP Methotrexate RS 


Wlethotrexate Tab3et$ 


DEFINITION 

Methotrexate Tablets contain NLT 90.0% and NMT 110,0% 
of the labeled amount of methotrexate (CioHzaNaOs). 

D DENTiFLCATBON 

* A. ULTRAVIOLET ABSORPTION (197U) 

Standard solution: 25 pg/mL of USP Methotrexate RS 
in di lute hydrochloric acid (1 in 100) 

Sample solution: Dlssolye 1 Tablet In 100 ml of dilute 
hydrochloric acid (1 in 100), and filter the solution, 
Acceptance criteria: The UV absorption spectrum of 
the Sample solution exhiblts maxima and minima at the 
same wavelengths as that of the Standard solution. 

ASSAY 
o Procedurę 

Buffer: 0,2 M dibasic sodium phosphate and 0.1 M 
citric acid (63:37), adjusted if necessary with 0.1 M cit- 
ric acid or 0,2 M dibasic sodium phosphate to a pH of 
6.0 

Mobile phase: Atetonitrile and Buffer (10:90) 

System suitability solution: 0,1 mg/mL each of USP 
Methotrexate RS and folie acid in Mobile phase 
Standard solution: 100 pg/mL of USP Methotrexate RS 
in Mobile phase 

Sample solution: Equivalent to 100 pg/mL of metho- 
trexate from powdered Tabłets (NLT 20 Tablets) in Mo¬ 
bile phase. Dissoive the methotrexate using a mechanb 
cal shaker or ultrasonic bath, 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Deteetor: UV 302 nm 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1.2 mL/min 
Injection volume: 10j.iL 
System suitability 
Sample: System suitability solution 
[Notę—T he relative retention times for folie acid and 
methotrexate are 0.35 and 1.0, respectively.] 
Suitability requirements 
Resolutron: NLT 8.0 between the folie acid and 
methotrexate peaks 

Relative standard deviation: NMT 2.5% for the 
methotrexate peak 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
methotrexate (OmH^NsOs) in the portion of Tablets 
taken: 

Result = (r^/fs) x (Cs/Cu) x 100 

r u - peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs - concentration of USP Methotrexate RS in the 
Standard soiution (pg/mL) 

Cu - nominał concentration of methotrexate in the 
Sample solution (pg/mL) 


Acceptance criteria: 90,0%-l 1 0.0% 

PERFORMANCE TESTS 

• DlSSOLUTlON (711) 

Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Standard solution: USP Methotrexate RS in Medium 
Deteetor: UV 306 nm (maxlmum absorbance) 

Analysis: Determine the amount of CzohhzNfiCb dis- 
sotved from UV absorbances on fiftered portlons of the 
solution under test, suitably diluted with Medium f in 
comparison with a Standard solution. 

Tolerances: NLT 75% (Q) of the labeled amount of 
methotrexate (CaoHajNsOa) is dissolved. 

* Uniformity of Dosage Units (905): Meet the 

requlrements 

ADDITIONAl REQUIREMENT$ 

e Packaging and Stgrage: Preserve in well-closed contain- 
ers. A unit-of-use Container contalns a guantity of Tablets 
sufficient to provlde one week's therapy as inaicated in 
the labellng, 

® Labeling: When packaged in a unit-of-use Container, the 
fabel indicates the totaFamount of methotrexate present 
as one weelds supply. 

e USP Reference Standards (11) 

USP Methotrexate RS 


MethotrSmeprazigie 



Ci*H»NiOS 328.47 

10ff-Phenothiazine-10-propanamlne, 2-methoxy-N / W,J3’ 
tnmethyl-, 

(-)-10-[3-(Dimethylamino)-2-methylpropyl]-2-methoxyphe- 
nothiazlne [60-99-1]. 

DEFINITION 

Methotrimeprazlne contains NLT 98,0% and NMT 101.0% 
of methotnmeprazine (CieH^NzOS), calcufated on the 
dried basis, 

[Notę—T hroughout the following procedures, protect test 
or assay specimens, the USP Reference Standard, and the 
Solutions containlng them by conducting the procedures 
without delay under subdued light or by using low-actlnlc 
glassware,] 

IDENTIFICATION 

<» A, INFRARED ABSORPTION <197K) 

* B. Ultraviolet Absorption (197U) 

Solution: 7 pg/mL 
Medium: AEcohol 

Acceptance criteria: Absorptivities at 255 nm, calcu- 
lated on the dried basts, do not differ by morę than 
3.0%. 

ASSAY 

« Procedurę 

Sample solution: Dlssolve about 700 mg of Metho¬ 
tnmeprazine in 1 00 mL of chloroform. Add 1 drop of a 
solution (1 in 500) of crystal violet in chloroform. 
Analysis: Titrate the Sample solution with 0.1 N perchlo- 
ric acid V5 to the first disappearance of the viofet tEnge. 
Perform a blank determination, and make any necessary 
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correction, Each ml of 0.1 N perchloric add is equiva- 
lent to 32,85 mg of methotrimeprazine (C 19 H 24 N 2 O 5 ). 
Acceptance criteria: 98.0%-101.0% on the dried basis 

mmmrms 

e SELEN1UIY1 (291) 

Test solution: Prepare with 100 mg of Metho¬ 
trimeprazine and 100 mg of magnesium oxide, 
Acceptance criteria: The absorbance of the Test solu- 
tion h NMT one-half that of the Standard Solution 
(0.003%), 

5PEGIFIC TESTS 

o OPTiCAl Rotation, Spedfic Rotation (7815) 

Sample solution: 50 mg/mL in chloroform 
Acceptance criteria: -15° to -1 8° 

a Loss ON Drying (731) 

Analysis: Dry at 100° for 3 h. 

Acceptance criteria: NMT 0.5% 

ADDOTlONAl REQUIREMENT$ 

* Packaging and Storage: Preserve in weli-closed, light- 

resistant containers. Storę at 25°, excursions permitted 
between 15° and 30 D . 

• USP reference Standards (11) 

USP Methotrimeprazine RS 


iVBethotrimeprazine Ungection 

DEFINITION 

Methotrimeprazine Injection ts a stenie solution of Metho¬ 
trimeprazine in Water for Injection, prepared with the aid 
of hydrochloric acid. it contains NIT 90.0% and NMT 
110 . 0 % of the labeled amount of methotrimeprazine 
(C 19 H 24 N 2 O 5 ), as the hydrochloride. 

[Notę—T hroughout the foliowi ng procedures, protect test 
or assay specimens, the Reference Standard, and Solutions 
containing them by conducting the procedures without 
delay under subdued light or by using low^actinic 
gEassware.] 

8PENT31 FIC ATI0N 

0 A. INFRARED ARSORFTION (197K) 

Sample: Place 1 mL of Injection in a 125-mL separator, 
and add I N sodium hydroxide dropwise untll the soiu- 
tion becomes opaque white. Extract with 50 mL of 
ether, wash the etner extract with 25 ml of water, and 
discard the washing* Filter the ether extract through a 
layer of anhydrous sodium sulfate into a beaker, and 
evaporate the filtra te by means of a stream of nitrogen 
to complete dryness. Dry at 100 q for 3 h, 

Acceptance criteria: Meets the requirements 

ASSAY 

^ Procedurę 

Solution A: Transfer 23.5 mL of 85% phosphoric add 
into a 100-mL. volumetric fiask containing water, and 
diiute with water to volume. 

Mobile phase: Add 20 ml of Solution A to 450 ml of 
water. To this solution add 5 mL of triethylamine, and 
adjust with 1 N sodium hydroxide to a pH of 3.0. Add 
500 ml of acetonitrile, and dilute with water to 
1 000 mL. Filter, and degas. 

System suitabifity solution: 2.0 mg/mL of benzyl alco- 
nol, using appropriate amounts of 1% benzyl alcohol, 
and 0,1 mg/mL of USP Methotrimeprazine RS in Mobile 
phase 

Standard solution: 0.1 mg/mL of USP Metho¬ 
trimeprazine RS En Mobile phase 

Sample solution: Nominally equivalent to 0.1 mg/mL 
of methotrimeprazine in Mobile phase from an appropri¬ 
ate amount of injection 


Chromatographk system 

(5ee Chroma tog ropny (621), System SultobilityS) 

Modę: LC 

Detector: UV 254 nm 
Coiumn: 4.6-mm x 25-cm; packing L7 
Flow ratę: 1 mL/min 
injection volume: 20 jiL 
System suitability 

Sampies: System suitability solution and Standard 
soiution 

Suitability requirements 

Resoiutron: NLT 4.0 between benzyl aicohof and 
methotrimeprazine, System suitability solution 
Tailing factor: NMT 1.2, System suitability solution 
Relative standard deviation: NMT 1.5%, Standard 
solution 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
methotrimeprazine (Cigbh-łNiOS) in the portion of In- 
jection taken: 

Result (rufrs) x (CdCu) x 1 00 

fu = peak response from the Sample solution 

r* - peak response from the Standard solution 

Cs - concentration of USP Methotrimeprazine RS in 
the Standard soiution (mg/mL) 

Cu - nomfnal concentration of methotrimeprazine 
in the Sample solution (mq/mL) 

Acceptance criteria: 90.0%-110.0% 

SPECBFIC TE5T5 

o PH (791): 3.0-5.0 

* BACTER1AL ENDOTOXSNS Test (85): NMT 1 7.9 USP Endo- 

toxin Units/mg of methotrimeprazine 
o Other Requirements; It meets the requirements in Injec- 
tions and Implanted Drug Products (1). 

ADDITIONAL REQUBREIVIEWTS 

* Fackaging and Storage: Preserve En single-dose or mul- 

riple-dose containers, preferabiy of Type I glass, protected 
from light. 

* USP Reference Standards (11) 

USP Endotoxin RS 

USP MethotrimeprazEne RS 


ift/iethoxsaGesi 


nnw 



CuWa 21 6.19 

7H-Furo[3,2-^J[1 ]benzopyran-7-one, 9-methoxy-. 
9-Methoxy-7H-furo[3,2-gJ[1]benzopyran-7-one [298-81-7], 

» Methoxsaien contains not less than 98.0 per- 
cent and not morę than 102.0 percent of 
Ci 2 Hg 04 , calculated on the anhydrous basis. 
Cciution—Avoid contact with the skin. 

Packaging and storage— -Preserve in well-closed, light-re- 
sistant containers. 

USP Reference standards (11 )— 

USP Methoxsalen RS 

Identification, Infrared Absorption (197K). 

Meiting rangę, Class I (741): between 143 g and 148°, 
Water Determmatiora, Method I (921): not morę than 
0.5%. 
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Residue on igmtion (281): not morę than 0.1 %, a 1-g 
speeimen betng used. 


Delete the falfowing: 

•Heavy met ais, Method II <231 >: 0.002%.* 

Chromatographk impuritiies— Prepare a solution of it in 
chloroform containlng aoout 20 mg per mL ( Solution A ). Di- 
lute 1.0 ml of it with chloroform to 100.0 mL (Solution B). 
Appjy 5-f.iL portions of both Solutions at points along a linę 
about 2.5 cm from one edge of a thin-layer chromato- 
graphic piąte coated with a 0,25-mm fayer of chromato- 
graphic sifica gel mixture and previously dried at 105° for 
30 minutes. Develop the piąte In a suttable chamber, with- 
out previous equilibration, using a mixture of 9 volumes of 
benzene and 1 volume of ethyl acetate, until the solvent 
front has moved to about 15 cm above the linę of applica- 
tron. Remove the piąte from the chamber, air-dry, and ob- 
serve under long-wavelength UV light: any spot in the chro¬ 
ma tog ram from Solution A f other than the prrncipal spot, is 
not morę intense than the spot from Solution B (1 .0%), 
Assay— 

Mobile phase— Prepare a solution of acetonitrlfe in water 
(35 in 100). Make aajustments if necessary (see System Suit- 
a hi lity under Chromatogmphy (62})), 

InternaI standard preparation —Dissoke trioxsalen In alco- 
hol to obtain a solution containlng about 0.2 mg per ml. 

Standard preparation —Using an a cc u ratę ly weighed quan- 
Lity of USP Metnoxsalen RS, prepare a solution in alcohoJ 
having a known concentration of about 0.2 mg per mL. 
Transfer 2.0 ml of this solution to a 100-mL vo3umetric fiask, 
ad d 2.0 mL of I niemal standard preparation , dli u te with Mo¬ 
bile phase to yolume, and mix to obtain a Standard prepara- 
h tion havmg a known concentration of about 4 pg of USP 
Methoxsalen RS per mL. Pass through a 0.45-pm disk before 
I using. 

Assay preparation —Using 20 mg of Methoxsaien, accu- 
rately weighed, proceed as drrected for Standard prepara¬ 
tion . 

Chromatographic system (see Chromatography (621)) —The 
figuid chromatograph Is eguipped with a 254-nm detector 
and a 4-mm x 30-cm column that contalns packing LI. The 
! flow ratę is about 1.5 mL per minutę. Chromatograph the 
Standard preparation, and record the peak responses as di- 
rected for Procedurę: the resolution, R, between the analyte 
and internal standard peaks is not less than 4 . 0 , and the 
relative standard deviation for repficate injections is not 
morę than 2 . 0 %. 

Procedurę —Separately inject egual voJumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. The relative retention 
times are about 2.1 for trioxsalen and 1.0 for methoxsalen. 
Calculate the guantlty, in mg, of C 12 HSO 4 , 3n the portion of 
Methoxsalen taken by the formula: 

SC(Ru/Rs) 

in whtch C is the concentration, in pg per mL, of USP 
Methoxsaten RS in the Standard preparation ; and Ru and R$ 
are the ratios of the peak responses of methoxsalen to the 
internal standard obtained from the Assay preparation and 
the Standard preparation , respective!y. 


Methoxsa8era CapsŁiiBes 

» Methoxsalen Capsules contain not less than 
90,0 percent and not morę than 110.0 percent of 
the labeled amount of methoxsalen (C^HsO,,). 

Packaging and storage— Preserve in tight, light-resistant 
containers, 

Labelincj —Label the Capsules to State that Methoxsalen 
Hard Gelatin Capsules may not be interchangeable with 
Mefhoxsalen Soft Gelatin Capsules wlthout retitration of the 
patient. 

USP Refere nce s£andards (11)— 

USP Metboxsalen RS 
Identifkation— 

A: The retention time exhibited by methoxsa!en in the 
chromatogram of the Assay preparation corresponds to that 
of methoxsalen in the chromatogram of the Standard prepa¬ 
ration as obtained in the Assay. 

B: Place one Capsule in 50 mL of alcohol contarned In a 
hlgh-speed glass biender jar and blend thoroughly untrl the 
shell is completely dispersed. Dilute a portion quantitatively 
with alcohol to obtain a solution having a concentration of 
about 4 |itg per mL: the UV absorptlon spectrum of the solu¬ 
tion so obtained exhlbits maxima and minima at the same 
wavelengths as that of a similar solution of USP Methox- 
salen RS, concomitantly measured. 

Dissolutlon (711)— 

For soft gelatin capsules— 

Medium: water; 900 mL. 

Apparatus 2: 50 rpm. 

Time: 45 minutes. 

Procedurę— Determlne the amount of C 12 H 3 O 4 dissolved 
from UV absorbances at the wavefength of maximum ab- 
sorbance at about 300 nm using filtered portions of the 
solution under test, suitably diluted with water, Ef necessary, 
in comparison with a Standard solution having a known 
concentration of USP Methoxsalen RS in the same Medium . 
[notę —An amount of alcohol not to exceed 1% of the totai 
volume of the Standard solution may be used to bring the 
Reference Standard into solution prlor to dilution with 
Medium.] 

Toierances —Not less than 75% (Q) of the labeled amount 
of C 12 H 8 G 4 is dissolved in 45 minutes. 

FOR HARD GELATIN CAPSULES— 

Medium: water; 900 mL. 

Apparatus 7: 150 rpm. 

Time: 90 minutes. 

Procedurę— Determine the amount of CizHsCh dissofved 
from UV absorbances at the wavelength of maxlmum ab¬ 
sorbances at about 252 nm of filtered portions of the solu¬ 
tion under test In comparison with a Standard solution hav- 
ing a known concentration of USP Methoxsalen RS prepared 
in alcohol and diluted with water. 

Toierances— Not less than 75% (Q) of the labeled amount 
of C 3 2 Ha 0 4 is dissolved in 90 minutes. 

Uniformity of dosage units (905}: meet the requtre- 
ments. 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
acetomtrile and water (65:35). Make adjustments tf neces¬ 
sary (see System Suitability under Chromatography (621)). 

Standard preparation —Prepare a solution In alcohol hav- 
ing an accurately known concentration of 0.2 mg of USP 
Methoxsalen RS per mL. Pipet 2.0 mL of this solution into a 
100-mL volumetric fiask, dilute with Mobile phase to vol- 
ume, and mix. 
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>4ssay preparation — 

FOR HARD gelatin capsules—P lace not less than 10 Cap- 
sules tn a high-speed glass blender jar containing 100,0 mL 
of alcohol, and blend thoroughly. Transfer an accurately 
measured volume of the allguot from the blender jar, equiv- 
alent to about 2 mg of Methoxsalen, to a 50-mL volumetric 
fiask, diiute with alcohol to volume, mix, and fitter. Transfer 
5.0 mL of this solution to a 50-mL volumetric fiask, dilute 
with Mobile phase to volume, mix, and filter, 

FOR soft gblatem capsules —Place the end of a long-stem 
glass funnef on a 250-mL volumetric fiask, punch a hole at 
each end of a Capsule with a syringe containing 15 mL of 
alcohol, and rinse the contents into the fiask. Cut the Cap¬ 
sule shell with a scaJpel, and wash the inside of the shell 
with 15 mL of alcohol into the same fiask, Repeat these 
steps for not less fhan 4 addrtional Capsules, and coflect the 
rinse. Wash the funnel, and collect the rinse in the same 
fiask, Difute with alcohol to vofume, and mlx, Transfer an 
accurately measured volume of this solution, equivafent to 
about 2 mg of methoxsalen, fo a 50-mL volumetric fiask, 
dii ute with alcohol to volume, mix, and filter. Transfer 
5.0 mL of this solution to a 50-mL volumetric fiask, dilute 
with Mobile phase to volume, mix, and filter. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is equipped with a 254-nm detector 
and a 4-mm x 30-cm column that contains packing LI. The 
flow ratę is about 1.5 mL per minutę. Chromatograph the 
Standard preparation , and record the peak responses as di- 
rected for Procedurę: the relatrve standard deviation for rep- 
Jicate fnjections is not morę than 2,0%, 

Procedurę—Separately inject equal voiumes (about 20 llL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in percentage of the labef claim, of methoxsa!en 
(Ct 2 H 8 0^) in the portion of the Capsule taken by the 
formula: 

100(G/C u)(ru/r s ) 

in which Q is the concentration, in mg per mL, of USP 
Methox$alen RS in the Standard preparation; C u is the nomi¬ 
nał concentration, in mg per ml, of methoxsalen in the 
Assay preparation , based on the labef claim; and n, and r s 
are the peak responses obtained from the Assay preparation 
and the Standard preparation f respectlve!y. 


MethoxsaBen Topical SoiistBora 

» Methoxsalen Topical Solution is a solution of 
Methoxsalen in a suitable vehic!e. It contains not 
less than 9.2 mg and not morę than 10.8 mg of 
methoxsalen (C 12 H 8 O 4 ) per mL. 

Packagmg and stora ge—Preserve tn tight, light-resistant 
containers, 

USP Referemce staradards (11)— 

USP Methoxsalen RS 

Identification—Transfer a volume of Topical Solution to a 
100-mL volumetric fiask, and dilute quantitatively and step- 
wise with alcohol to obtain a concentration of about 8 pg 
per mL: the UV absorption spectrum of this solution exhibits 
maxima and minima at the same wawlengths as that of a 
similar solution of USP Methoxsalen RS, concomitantly 
measured. 

AkofaoS Determmation (611) (tf present): between 
66.5% and 77,0% of C 2 H s OH. 


Assay— 

Mobile phase f fniemal standard preparation , Standard 
preparation , and Chromatographic system —Prepare as di- 
rected In the Assay under Methoxsalen. 

Assay preparation—Transfer an accurately measured vol- 
ume of Topical Solution, equiva!ent to about 20 mg of 
methoxsalen, to a 100-mL volumetric fiask, Dilute with alco¬ 
hol to volume, and mix. Transfer 2,0 ml of this solution and 
2.0 mL of Internal standard preparation to a 1 OG-mL volu- 
metrfc fiask, Difute with Mobile phase to volume, and mix. 
Pass through a 0.45-pm disk before uslng. 

Procedurę —Proceed as directed for Procedurę In the Assay 
under Methoxsalen. Calculate the q u ant i ty, in mg, of 
methoxsalen (CiaHsCU) in each mL of the Topical Solution 
taken by the formula: 

S(C/V)(Rv/Rs) 

in which V \s the volume, in mL, of Topical Solution taken, 
and the other terms are as defined thereln. 


Methoxyflurane 

Cl 

ci^X°' CH > 

F F 


C 3 H 4 G 2 F 2 O 1 64,97 

Eth a n e, 2,2 -d i c h 1 o ro-1,1 -d if I u o ro-1 - m eth oxy-; 

2,2-Dichloro-l,l-difluoroethyf methyl ether [76-38-0]. 

DEFIN1TION 

Methoxyflurane contains NLT 99.9% and NMT 100.0% of 
methoxyflurane (C 1 H 4 CI 2 F 2 O), I t may eon tai n a suitable 
stabilizer. 

IDENTIFICATION 

O A. Hnfrared Absorption 

Standard solution: USP Methoxyflurane RS (1 in 20) in 
chloroform 

Sample solution: Methoxyflurane (1 in 20 ) in 
chloroform 

Acceptance criteria: The IR absorption spectrum of the 
Sample solution exhibits maxfma only at the same wave- 
lengths as those of the Standard solution , 

- B. 

Sample: Methoxyflurane 

Analysb: To 1 mL of the Sample in a test tubę add 1 mL 
of sulfuric acid. 

Acceptance criteria: The Sample form 5 a layer over the 
acid (dlstlnction from halothane). 

• C 

Analysis: Cautiously heat the contents of the test Lube 
from Identification test B with agitation. 

Acceptance criteria: The interface disappears, and hy- 
drorluorlc acid is evo!ved (distinction from chloroform, 
trichioroethylene, and halothane), 

ASSAY 
o Procedurę 

Sample: Methoxyflurane 

Chromatographic system 
(See Chrom a tog ropny (621), System Suitabiiity,) 

Modę: CC 

Detector: Thermal conductivity 
Column: 4-mm x 3-m; stainless Steel packed with liq- 
uld phase Cl 1 on support S1A 


USP Monographs 








5090 Methoxyflurane / Official Monographs 


USP 40 


Temperatures 
Injection port: 150° 

Column: 1Q0 D -11G a 
Carrier gas: Dry helium 
Fiow ratę: 60 mL/min 
Injection volume: NMT 30 pL 
Anaiysis 

Sam ple: Sampie 

Calcufate the percentage of methoxyfiurane 
(C 3 H 4 CI 2 F 2 O) in the portion of Methoxyflurane taken: 

Result - (ru/ri) x 1 00 


ru ~ peak area of methoxyfturane 
r T = sum of aII the peak areas 
Acceptance criteria: 99.9%-100.0% 



SPECIFIC TESTS 

* SPECIFIC GRAVłTY (841): 1.420-1 *425 

o Acidity 

Sampie: 25 ml of Methoxyflurane 
Titrimetric system 
Modę: Direct titration 
Titrant: 0.010 N sodium hvdroxide 
Endpoint detection: Visuaf 
Anaiysis: Shake the Sampie with 25 mL of carbon diox- 
ide-free water for 2 min, and alfow the layers to sepa- 
rate. Add 1 drop of methyl red TS to the water extract, 
boil for 1 min, and titrate with Titrant 
Acceptance criteria: NMT 0.50 ml of Titrant is required 
to produce a distfnct yellow color. 
o Water Determination, Method I (921): NMT 0.1% 

* Limit of N0nvolatile Residue 

Sampie: 50 ml of Methoxyf!urane 
Anaiysis: Evaporate the Sampie at room temperaturę In 
a tared evaporating dish, and dry the residue at 105° 
for 1 h, 

Acceptance criteria: The weight of the residue does 
not exceed 1 mg, 

ADDITIONAL R£QUIREMENT5 

o PACKAGINC AMD Si o RAGĘ: Preserve in tight, light-resistant 
containers, and avotd exposure to excessive heat. 

* USP Reference Stamdards <11} 

USP Methoxyflurane RS 


Methseopolanrnne BromSde 


CH, 
N + 



CiehMrNO.* 398.29 

3-Qxa-9-azoniatricyclo[33.1.G 2 - 4 ]nonane, 7-(3-hydroxy- 
1-oxo-2-pheny]propoxy)-9,9-dimethyl“, bromide, [7(5)- 
(1a,2yj,40,5a,7/J|-. 

6ft7/TEpQxy-3cŁ-hydroxy-8-methyl-1 r/^SotH-tropanium 
bromide (-)-tropate [155-41 -9], 


» Methscopofamine Bromide contains not less 
than 97.0 percent and not morę than 103.0 per- 
cent of Ci 8 H 24 BrNO^ calculated on the dried 
basrs. 


Pacltaging and storage—Preserve in tight, light-resistant 
containers, and storę at room temperaturę. 

USP Reference sfandards (11)— 

USP Methscopolamine Bromide RS 
USP Scopofamine Hydrobromide RS 


Ddentóficafion— 

A: Infrared Absorpthn (197K). 

B: A solution (1 in 20) meets the reguirements of the 
tests for Bromide (191). 

Specafk rofafion (781): between -21° and -25°, deter- 
mined in a solution containing 500 mg in each 10 mL. 

Loss on drying (731)—Dry it at 105° for 2 hours: it loses 
not morę than 2.0% of its weight. 

Residue on ignifion (281): not morę than 0.1%. 
Ghromafographic purity— 

Buffer solution, Solution Ą Solution B, and Mobile phase — 
Proceed as directed in the Assay. 

Standard solution —Prepare as directed for the Standard 
preparadon in the Assay. 

Diluted standard solution —Dii u te 5 pL of the Standard so- 
lutbn with Sofuthn A to 10.0 mL. 

Test solution —Prepare as directed for the Assay prepa ra¬ 
don, 

Scopolamine hydrobromide solution —Disso!ve an accu- 
rately weighed guantity of USP Scopofamine Hydrobromide 
RS in Solution A to obtain a solution having a known con- 
centratlon of about 0.05 mg per mL. 

5vstem suitabllity solution —Dissolve about50mg of USP 
Methscopolamine Bromide RS in Solution A, add 1.0 mL of 
Scopolamine hydrobromide solution, and dii u te with Solution A 
to 50.0 mL. This solution contains about 0,1% of scopol- 
aminę hydrobromide. 

Chromatographic system (see Chromatography (621))— 
Proceed as directed in the Assay. In addition, chromało- 
graph the System suitability solution, and record the peak 
responses as directed for Procedurę: the resolutlon, R t be¬ 
tween methscopolamine and scopolamine is not less than 
1.5; and the taiiing factor for the methscopoiamine peak is 
not morę than 2.0. 

Procedurę —Separately inject equal vofumes (about 5 jiL) 
of the Diluted standard solution and the Test solution into the 
chromatograph, record the chromatogram for four times 
the retention time of methscopolamine, and measure the 
responses for the major peaks, Disregard any peak with an 
area less than that of the methscopolamine peak in the 
chromatogram obtained from the Diluted standard solution, 
and disregard any peak that is due to Solution A, Calculate 
the percentage of each impurity In the portion of Methsco¬ 
polamine Bromide taken by the formula: 

lOOflfo/ft) 

in which F is the re!alive response factor for the methsco¬ 
poiamine bromide impurities (see Table ?); r, is the peak 
area of any impurity obtained from the Test solution; and r* 
is the peak area of methscopolamine obtained from the 
chromatogram of the Test solution: not morę than 0.1% of 
any IndMdual impurity is found; and not morę than 0.5% 
of totaf impurities is found. 


Table 1 


Name 

Relative 

Retention 

Time 

Relathre 

Response 

Factor 

Tropić acfd 

0.4 

0,4 

Scopolamine 

0.9 

1,0 

hydrobromide 

Methyfatropine bromide 

1.2 

1.0 

Apom e th sco p olam i n e 

3.5 

0.6 

bromide 

Any otfier impurity 

— 

1,0 
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Assay— 

Buffer solution —Prepare a solution containing 5,16 g of 
sodium 1~hexanesulfonate monohydrate and 3.40 g of mon- 
obasic potassium phosphate in 1000 mL of water, adjust 
with 1 M phosphoric acid to a pH of 2,3, and mix, 

Solution A —Mix 850 ml of Buffer solution and 150 mL of 
aceton itr! le, filter, and degas. 

Solution B —Mix 500 mL of Buffer solution and SOOmLof 
acetonitrile, filier, and degas. 

Mobile phase —Use vartable mixtures of Solution A and So¬ 
lution B as directed for Chromatographic system. Make ad- 
justments if necessary (see System Suitability under Chroma- 
tography {621 )). 

Standard preparation —Disso!ve an accurately weighed 
quantity of USP Methscopolamine Bromide RS in Solution A 
to obtain a solution having a known concentration of about 
1.0 mg per ml. 

Assay preparation —Transfer about 50mg of Methscopo¬ 
lamine Bromide, accurately weighed, to a 50-mL volumetric 
fiask, dlssolve in and dilute with Solution A to volume, and 
mix. 

Chromatographic system (see Chromatography (621))-—The 
liqutd chromatograph is etiuipped with a 21 Gmm detector 
and a 4.6-mm x 10-cm column that contalns packlng LI. 
The flow ratę is about 3 mL per minutę. The column tem¬ 
peraturę is maintained at 50°. The chromatograph Is pro- 
grammed as follows. 


Time 

(minutek 

Solution A 

Solution B 
f%> 

Elution 

0-3 

100 

0 

isocratic 

3-10 

100-^85 

0“4l 5 

linear gradient 

10-10,1 

85-^100 

15^0 

Sinear gradient 

10.1-13 

100 

0 

re-equr libra tion 


Chromatograph the Standard preparation , and record the 
peak responses as directed for Procedurę: the relative stan¬ 
dard deviation for six replicate injections Is not greater than 
1 %. 

Procedurę —Separately Inject equal volumes (about 5 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the peak area responses. Calculate the guanttty, in mg, 
of CieH^^BrNO^ in the portion of Methscopolamine Bromide 
taken by the formula: 

50 C(rufrs) 

in which C is the concentration, In mg per mL, of USP 
Methscopolamine Bromide RS in the Standard preparation; 
and ru and rj are the peak area responses of methscopo¬ 
lamine obtained from the Assay preparation and the Stan¬ 
dard preparation , respectively. 


Methscopolamirae BromEde Tabiets 

» Methscopolamine Bromide Tablets contain not 
less than 93.0 percent and not morę than 
1 07.0 percent of the labeled amount of methsco¬ 
polamine bromide (CigH^BrNCh). 

Packaging and storage— Preserve in tight containers, and 
storę at controlied room temperaturę. 

USP Reference standards (11)— 

USP Methscopolamine Bromide RS 


Identification— 

A: Thin-iayer Chromatographic Identification Test (201)— 

pH 7.3 Dye-buffer solution —Prepare a solution contalning, 
In each 500 mL, 200 mg of bromothymol blue, 3.2 mL of 
0.1 N sodium hydroxide, 577,5 mg of citnc acid monohy¬ 
drate, and 6,3 mg of anhydrous dfbasic sodium phosphate. 

Test solution —Finely powder 1 Tablet, and transfer an 
amount, equiva!ent to about 0,5 mg of methscopofamine 
bromide, to a suitable Container. Add 20 mL of water, heat 
for 5 minutes on a steam bath with frequent agitation, and 
centrifuge to obtain a elear supernatant, Transfer TO mL of 
the supernatant to a vessel containing 10 mL of chloroform 
and 10 mL of pH 7.3 Dye-buffer solution. Shake vigorously 
for 3 minutes, centrifuge, and transfer 8 ml of the chloro¬ 
form layer to a suita ble Container. Evaporate to dryness, and 
dissolve the residue in 1 mL of chloroform. 

Standard solution —Prepare a solution rn water containing 
about 0.025 mg of USP Methscopolamine Bromide RS per 
mL, and treat as directed above, beginning with 'Transfer 
10 mL of the supernatant/' 

Application volume: 50 j_iL. 

Developing sólvent system — In a suitable Container, mix 
water, butyl alcohol, and glacial acetic acid (5:4:1), then 
transfer a measured voiume of the upper organie layer to a 
suitable Container, and mix with a volume of alcohol equiva- 
lent to 20% of the volume of the organie layer. 

Procedurę —Al Iow the solvent front to move about three- 
fourths of the Jength of the plate, remove the pfate from 
the deve!oping chamber, mark the solvent front, and dry 
the plate under a current of air for 30 minutes. Spray the 
plate evenly with potassium-bismuth iodtde TS: the chro- 
matogram of the Test solution shows a bright orange spot 
on a yellow background corresponding in R f value (about 
0,25) to that in the chromatogram obtained from the Stan¬ 
dard solution, [NOTĘ—Bromothymol blue produces a dark 
yellow spot at an Rf va!ue of about 0,8.] 

B: Powder a number of Tablets, equivalent to about 
5 mg of methscopolamine bromide, aigest with 5 mL of 
water for 10 minutes, and filter: a portion of the elear solu¬ 
tion so obtained responds to the test for Bromide (191). 
Oissolution (711)-— 

Medium: 0.1 N hydrochforic add; 500 mL, 

Apparatus 2: 50 rpm, 

Time: 30 minutes. 

Determine the percentage of the labeled amount of 
methscopolamine bromide dissolved using the folfowing 
method. 

pH 3.0 Phosphate buffer —Dissolve 5.44 g of monobaslc 
potassium phosphate in 1 L of water. Adjust with 1 N phos¬ 
phoric acid to a pH of 3.0. 

Mobile phose —Prepare a filtered and degassed mixture of 
pH 3.0 Phosphate burfer and methanol (3:1). Make adjust- 
ments if necessary (see System Suitability under Chromatog- 
raphy (621)). 

Standard solution —Dissolve an accurately weighed quan- 
tity of USP Methscopolamine Bromide RS In Medium, and 
dilute quantitatively, and stepwise rf necessary, with Medium 
to obtain a solution havlng a known concentration similar to 
the one expected in the Test solution. 

Test solution —Use portions of the solution under test that 
have been passed through a 0,45-j.im PTFE filter. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is egurpped with a 204-nm detector 
and a 4,ó-mm x 15-cm column that contains packing LI. 

The flow ratę is about 1.0 mL per minutę. The column tem¬ 
peraturę Is maintained at 3OT Chromatograph the Standard 
solution, and record the peak responses as directed for Pro¬ 
cedurę: the tailing factor is not morę than 2.0; and the rela- 
tive standard deviation for replicate injections is not morę 
than 2.0%. 
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Procedurę —Separately inject egu a i volumes (about 25 pt) 
of the Standard solution and the Test solution rnto the chro¬ 
matograph, record the chromatograms, and measure the re¬ 
sponses for the major peaks. Calcuiate the percentage of 
methscopolamine bromide dissolyed by the formula: 

/■ Ł . x Cs x 500 x 100 
r s x LC 

in which ru and r 5 are the peak responses obtained from the 
Test solution and the Standard solution, respectively; Q 1$ the 
concentration, in mg per mL, of USP Methscopofamtne Bro¬ 
mide RS in the Standard solution; 500 is the voiume, in ml, 
of Medium; 100 is the facto r for conversion to percentage; 
and LC is the tablet labef claim, in mg. 

Tolerances —Not less than 80% (Q) of the labeled amount 
of CisHiciBrNCh is dissolved in 30 minutes. 

Uniformity of dosage units (905): meet the reguEre- 
ments. 

Assay— 

Mobile phase —Prepare a solution containing 2.6 g of de¬ 
cyl sodium sulfate in 450 mL of water. Add 550 mL of meth- 
anol, adjust with 1 N sulfuric add to a pH of 3.5, m]x, fliter, 
and degas. 

Standard preparation — Transfer about 25 mg of EJSP 
Methscopolamine Bromide RS, accurately weighed, to a 
100-mL volumetric fiask, dEssolve in and di lute with Mobile 
phase to volume, and mix, 

Assay preparation — 

FOR TABLETS THAT CONTAIN 2.5 MG OF METHSCOPOLAMINE BRO¬ 
MIDE —Place 10 Tablets in a 100-mL volumetric fiask, add 
about 50 mL of Mobile phase f and sonicate for 30 minutes. 
Shake by mech ani cal means for 30 minutes, di lute with Mo¬ 
bile phase to volume, and mix, Pass a portion through a 
0.45-um PTFE filter, discarding the first 2 to 3 mL of the 
fil tratę. 

FOR TABLETS THAT CONTAIN 5 MG OF METHSCOPOLAMINE BRO¬ 
MIDE —Piace 10 Tablets in a 200-mL volumetric fiask, add 
about 100 mL of Mobile phase; and sonicate for 30 minutes, 
Shake by mechamca] means for 30 minutes, dilute with Mo¬ 
bile phase to volume, and mix. Pass a portion through a 
0.45-j.mn PTFE filter, discarding the first 2 to 3 mL of the 
fiftrate. 

Chromatographic system (see Chromatography (62 1))— The 
liquid chromatograph is eouipped with a 254-nm detector 
and a 4.6-mm x 25-cm column that contains parking LI. 
Chromatograph the Standard preparation, and recorcf the 
peak responses as directed for Procedurę: the relative stan¬ 
dard deviation for repficate injections is not morę than 
2 . 0 %, 

Procedurę —Separately inject a vofume (about 50 pL) of 
the Standard preparation and the Assay preparation into the 
chromatograph, record the chromatogram, and measure 
the peak responses. Calcuiate the quantity, in mg, of meth¬ 
scopolamine bromide (CiehbHBrNO^) En the portion of Tab¬ 
lets taken by the formula: 

lOOCOWft) 

in which C is the concentration, in mg per mL, of USP 
Methscopolamine Bromide RS in the Standard preparation; 
and fu and fs are the peak responses of the methscopo¬ 
lamine bromide obtained from the Assay preparation and 
the Standard preparation , respectively. 


WletSi$uxirrside 



C^HisNOz 203.24 

2,5-Pyrro iidi nedione, 1,3-d imethyi-3-p henyI-, (±)-; 
(±)-A/,2-Dimethyl-2-phenylsuccinrmide [77-41-8]. 

DEFINITION 

Methsuximtde contains NLT 97.0% and NMT 103.0% of 
methsuximide (CuHuNO^), calculated on the dried basis. 

IDENTIFICATION 

* A, IWFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay , 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrlle and water (9:11) 

Standard solution: 0.6 mg/mL of USP Methsuximide 
RS in Mobile phase 

Sample solution: 0.6 mg/mL of Methsuximide in Mo¬ 
bile phase 

Chromatographic system 

(See Chromatography (621), System Sultabillty.) 

Modę: LC 

Detector: UV 254 nm 

Column: 3.9-mm x 30-cm; 10-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Column effidency: NLT 5800 theoretical plates 
Tailing factor: NMT 1,3 
Relative standard deviation: NMT 0,6% 

Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of methsuximide (C 32 H 13 NO 2 ) 
in the portion of Metn 5 uximide taken: 

Result - (ru/n) x (CJ Cu) x 100 

r v - peak response from the Sample solution 

n - peak response from the Standard solution 

Q ~ concentration of USP Methsuximide RS in the 
Standard solution (mg/mL) 

Cu - concentration of Methsuximide En the Sample 
solution (mg/mL) 

Acceptance criteria: 97.0%-103.0% on the dried basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.2% 

■ ORGANIC fiMPURITIES 

Mobile phase and Chromatographic system: Proceed 
as directed in the Assay. 

System suitability solution: 0.6 mg/mL of Methsux- 
imide in Mobile phase 

Standard solution: 0.006 mg/mL of USP Methsuximide 
RS in Mobile phase 

Sample solution: 6,0 mg/mL of MethsuximEde in Mo- 
bile phase 
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System suitability 
Sample: System suitability solution 
Suitability requirements 
Column efficiency: NTL 5800 theoretical plates 
Tailing factor: NMT 1,3 
Relative standard deviation: NMT 0.6% 

Analysis 

Sam pies; Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of Methsuximide taken: 

Result = (rjr s) x (Cj/Cy) x 100 

rn - peak response for each impurity from the 
Sample solution 

- peak response for methsuximide from the 
Standard solution 

C s = concentration of USP Methsuximide RS tn the 
Standard solution (ni g/mL) 

Cu = concentration of Methsuximide in the Sample 
solution (mg/mL) 

Acceptance criteria 
Any Indivtdual impurity: NMT 04% 

Totai impurities: NMT 2.0% 

SPEC1FIC TESTS 

• LOSS ON DRYING (731) 

Analysis: Dry a sample over phosphorus pentoxide for 
16 h. 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in tight containers, 

• USP Reference Standards (11) 

USP Methsuximlde RS 


Methsuximide Capsules 

DEFINITION 

Methsuximide Capsules contain NLT 92.0% and NMT 
108.0% of the labeled amount of methsuximide 
(CuHuNOa). 

IDENTIFICATION 

* A. Snfrared Absorption (197K) 

Sample: Mlx a portion of the content of Capsules, 
equivalent to 200 mg of meth$uximide with 25 ml of 
water in a separator, extract with 50 mL of ether, and 
discard the aqueous layer. Wash the ether extratf with 
25 mL of water, and discard the water. Filter the ex~ 
tract, evaporate with the a id of a current of warm air to 
dryness, and dry the methsuximide over phosphorus 
pentoxide for 16 h. 

Acceptance criteria: Meet the requirements 

• B. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution , as 
obtained in the Assay. 

ASSAY 

« Procedurę 

Mobile phase: Aeetomtrile and water (45:55). Filter, 
and degas. 

Standard solution: 0.6 mg/mL of USP Methsuximide 
RS in Mobile phase 

Sample stock solution: Place 10 Capsuies in a 500-ml 
volumetric fiask, and add 280 mL of water. Sonicate in 
a water bath at 40^50°, with occasional shaking, until 
the Capsules have broken, and cool to room tempera* 
turę. Dilute with acetonitrile to volume, mix, and filter. 
Sample solution: Nominally 0,6 mg/mL of methsux- 
irnfde prepared from Sample stock solution in Mobile 
phase 


Chromatograph rc system 

(See Chroma Log raphy (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: i mL/mln 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Column efficiency: NLT 2100 theoretical piates 
Relative standard deviation: NMT 1.5% 

Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
meth$uximide (CuHnNOj) in the portion of Capsules 
taken: 

Result = (fu/rj) x (Cs/Cu) x 100 

r u - peak response of methsuximide from the 
Sample solution 

h = peak response of methsuximide from the 
Standard solution 

Cs = concentration of USP Methsuximide RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of methsuximide in the 
Sample solution (mg/mL) 

Acceptance criteria: 92.0%-l 08.0% 

PERFORMANCE TESTS 

* Dissolution (711) 

Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Time: 120 min 

Anaiysis: Determine the percentage of the labeled 
amount of methsuximide (C 12 H 13 NO 2 ) dissolved by us- 
ing the procedurę set forth in the Assay\ making any 
necessaiy adjustments. 

Tolerances: NLT 75% (Q) of the labeled amount of 
methsuximide (C 12 H 13 NO 7 ) is di$sofved, 

* UNIFORMITY OF Dosage Units (905); Meet the 
reguirements 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers, 
and avoid exposure Lo excessive heat. 

» USP Reference Standards (11) 

USP Methsuximide RS 


Methydothiazide 



OHnCbNjO^S; 360.24 

2H-1,2 / 4-Benzothiadiazine-7^sulfonamide, 6-chloro- 
3* *(chloromethyl)-3,4*dihydro-2-methyl-, 1,1-dioxide, (±)-. 
(±)-6-Chloro-3-(chloromethyl)-3,4-dthydro-2-methyl-2f/-1,2, 
4-benzothiadiazine-7-su!fonamide l,l-dioxide 
[135-07-9], 

» Methydothiazide contains not less than 
97.0 percent and not morę than 102.0 percent of 
OHiiChNsO^ calculated on the dried basis, 

Packaging and storage—Preserve m well-closed contain¬ 
ers. 
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USP Reference standards {11}— 

USP Methyclothiazide RS 

USP Methyclothiazide Related Compound A RS 

4-Amino-6-ch]oro-N 3 -methyhm-benzenedisuffonamide. 
C 7 HT 0 CIN 1 O 4 S 2 299,76 
Identification— 

A: Infrared Absorption <1 97K). 

B: Ultmvio!et Absorption (197\jy- 
Solution: 20 pg per mL. 

Medium; methanol. 

C: Fuse about 100 mg of it with a pellet of sodium hy- 
droxide: the ammonia fumes produced turn moistened red 
Htmus paper blue. The fused mizture responds to the test 
for Sulfite (1 91). 

Loss on drying (731}“Dry it at 105 D for 4 hours: it loses 
not morę than 0,5% of its weight, 

Residue on ignition (281): not morę than 0.2%. 
Chlorade (221)—Shake 750 mg with 25 mL of water for 
2 minutes, filter through a suitable membranę filter, and 
add 4 or 5 drops of 2 N nttric add: the acidified filtrate 
shows no morę chfonde than corresponds fo 0,20 mL of 
0.020 N hydrochloric add (0.02%). 

Selenium (291): 0.003%. 


Delete the following: 

®Heavy metals, Method II (231): 0.002%,* (onm\ 1 jan-aors) 

Di azot! żabie substances— 

Standard preparation —Transfer about 10 mg of USP 
Methyclothiazide Related Compound A RS, accurateJy 
weigned, to a 50-mL volumetric fiask, dilute with acetoni- 
trile to vo!ume, and mix. Pipet 25 mL of the solution into a 
100-mL Yolumetnc fiask, dilute with acetonitrile to volume, 
and mix, Each mL of Standard preparation contains about 
50 pg of the Reference Standard. 

Test preparation —Transfer about 500 mg of Methyclothia¬ 
zide, accurateiy weighed, to a 100-mL vo!umetric fiask, dis- 
solve in and dilute with acetonitrile to vofume, and mix. 

Procedurę—Pipet 2 mL each of the Standard preparation 
and the Test preparation into sępa ratę 50-mL vo!u mętne 
flasks. Pipet 2 mL of acetonitrile into a third 50-mL fiask to 
provide the blank. To each fiask add 4 mL of 0.1 N hydro- 
chforic add, and mix. Add 3.0 mL of sodium nitrite solution 
(1 in 200) to each fiask, mix, and place the flasks in an ice 
bath for 5 minutes, shaking occasionally. Add to each fiask 
3.0 mL of ammonium sulfamate solution (1 in 50), mix, and 
ailow the flasks to rema En En the ice bath for 1 additlonal 
minutę. Remove the flasks from the ice bath, add 1,0 ml of 
N-(1 maphthyl)ethylenedlaminę dihydrochloride solution (1 
in 1000), and mix. Ailow the flasks to stand at room tem¬ 
peraturę for 1 minutę, then dilute with water to volume, 
and mix. Concomitantly determine the absorbances of the 
Solutions obtained from the Standard preparation and the 
Test preparation in 1-cm cells at 525 nm, with a suitable 
spectrophotometer, ustng the reagent blank to set the in¬ 
strument, The absorbance of the solution from the Test 
preparation does not exceed that of the solution from the 
Standard preparation, corresponding to not morę than 1.0% 
of diazotizable substances. 

Assay —Transfer about 350 mg of Methyclothiazide, accu- 
rately weighed, to a 250-mL conical fiask, add 40 mL of a 1 
in 20 solution of potassium hydroxide in methanol, and re- 
flux at fuli boi! for 1 hour, Cool, rinse the inner walls of the 
condenser with 20 mL of water and two 20-mL portions of 
methanol, add 1 0 mL of glaciai acetic acid and 2 drops of 
eosin Y TS, and t i tratę with 0.1 N silver nitra te V5 to the 
first appearance of a definite pink color. Each mL of 0.1 N 
sllver nitra te \s equiva!ent to 36.02 mg of CgHnC3 2 N304Sz. 


Methyelothiazide Tablets 

» Methyclothiazide Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of methyclothiazide 
(CsHnCIjNaO^Sa). 

Packagong and stor ag e—Preserve in welbdosed contain- 
ers. 

USP Reference standard* (11)— 

USP Methyclothiazide RS 

Identification, Ultraviolet Absorption (197U)— 

Solution —Powder a number of Tablets, equivaient to 
about 50 mg of methyclothiazide, and transfer to a 1 00-mL 
volumetrie fiask with the aid of methanol. Add about 60 mL 
of methanol, and shake the fiask for 1 hour. Dilute with 
methanol to volume, mix, and centnfuge a portion of the 
solution. Pipet 2 mL of the elear supernatant into a second 
100-mL volumetric fiask, dilute with methanol to volume, 
and mix: the UV absorption spectrum of this sofution exhib- 
its maxima and minima only at the same wavelengths as 
that of a similar solution of USP Methyclothiazide RS. 
Dissolytaon (711)—- 

Medium: 0.01 N hydrochioric add; 900 mL. 

Apparatus 2: 50 rpm. 

Time: 60 minutes. 

Procedurę —Determine the amount of C^HnChNjG^Sa dis- 
solved by employing UV absorption at the wavelength of 
maxirnum absorbance at about 270 nm on fittered portions 
of the solution under test, suitably diluted with Dissoluthn 
Medium , if necessary, in comparison with a Standard solu¬ 
tion having a known concentratlon of USP Methyclothiazide 
RS in the same Medium. An amount of alcohol not to ex- 
ceed 1% of the totai volume of the Standard sofution may 
be used to dissolve USP Methyclothiazide RS prior to dilu- 
tion with Dissoluthn Medium. 

Toierances —Not less than 70% (Q) of the labeled amount 
of C9H11CI2N3O.1S2 \s dissolved in 60 minutes. 

U ni form Sty of dosage umts (905): meet the reguire- 
ments. 

Procedurę for content uniformity —Transfer 1 finely pow- 
dered Tabiet to a 50-mL volumetric fiask, add about 30 mL 
of methanol, and shake by mechanical means for 1 hour. 
Dilute with methanol to volume, mix, and centrifuge a por¬ 
tion of the mixture. Dilute quantitatively with methanol to 
obtain a solution containing approximateiy 10 jag per mL of 
methyclothiazide. Concomitantly determine the absorbances 
of this solution and a Standard solution of USP 
MethydothlazEde RS tn the same medium, having a known 
concentration of about 10 pg per mL, in 1-cm cells at the 
wavelength of maximum absorbance at about 267 nm, with 
a suitable spectraphotometer, using methanol as the blank. 
Calculate tne guantity, in mg, of CgHnChNjCIiSz in the Tab¬ 
iet taken by the formula: 

(TC/D)(Au/As) 

in which T is the labeled guantity, in mg, of methycfothia- 
zide in the Tablet; Cis the concentration, in ^tg per mL, of 
USP Methyclothiazide RS in the Standard solution; D is the 
concentration, in pg per mL, of methyclothiazide in the so¬ 
lution from the Tablet, based upon the fabeled quantity per 
Tabiet and the extent of dilution; and Au and Aj are the 
absorbances of the solution from the Tablet and the Stan¬ 
dard sofution, respectivefy. 

Assay— 

Standard preparation —Transfer about 20 mg of USP 
Methyclothiazide RS, accurateiy weighed, to a 100-mL volu- 
metric fiask, add methanol to volume, and mix. Transfer 
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10.0 mL of this solution to a 200-mL volumetric fiask, add 
chloroform to volume, and mix. 

Assoy preporation —Weigh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 2 mg of methydothiazide, 
to a 150-mL beaker, add 2,0 mL of methanoi, mix, allow 
the mixture to stand for 30 minutes whife ta king precau- 
tions against foss of solvent, add 2.0 mt of OJ M sodium 
bicarbonate, and mix. 

Procedurę — [notę— Use water-saturated solvents through- 
out this procedurę.] Mix about 3 g of chromatographic sili- 
ceous earth with 2,0 mL of 0.1 M sodium bicarbonate in a 
15G*mL beaker. Pack the mixture into a 25- x 200-mm 
chromatographic column. Add 4 g of chromatographic sili- 
ceous eartn to the Assay preporation, mrx, transfer the ma¬ 
turę to the column, and pack. Dry-wash the beaker with 1 g 
of the stliceous earth mixed with 3 drops of water, and 
transfer to the column. Place a smali pad of glass wool 
above the column packing, pass 75 ml of a mixture of iso- 
octane and ether (9:1) through the column, and discard the 
eluate, Using a 200-mL volumetric fiask as a receiver, pass 
100 ml of chloroform through the column, wash the tip of 
column with ether, add 10.0 mL of methanoi, drlute with 
chloroform to voiume, and mix. Concomilantfy determine 
the absorbances of this solution and the Standard prepora¬ 
tion at the wavelength of maximum absorbance at about 
268 nm, with a suitable spectrophotometer, using chloro¬ 
form as the blank. Calculate the ouantity, in mg, of 
methyclothiazide (CsHtiCbNjChSz) in the portion of Tablets 
taken by the formula: 


Q2C(A U /A S ) 

in which C is the concentration, in pg per ml, of USP 
Methyclothiazide RS in the Standard preporation; and Au and 
A s are the absorbances of the solution from the Assay prepa - 
radon and the Standard preporation, respectively. 


Methylbenzethonium Chloride 


a * MiO 



CasH^CINOa* H*0 480.12 

CasH^CINOa 462.12 

Benzenemethanaminium, N,N-dimethy!-N-[2-[2“[methyl- 
4-(l,l,3,3-tetramethylbutyl)phenoxy]ethoxy]ethyl]-, chlo- 
ride, mon o hydra te; 

Benzyldimethyl[2-[2-[[4-(l, l, 3,3-tetramethylbutyl)tolyl]- 
oxy 3 ethoxy]ethy 0 ammonium chloride monohydrate 
[1320-44-1]. 

Anhydrous [25155-1 8-4], 

DEFINITION 

Methylbenzethonium Chloride contains NLT 97.0% and 
NMT 103,0% of C 2 fl H 4 J CiN0 2ł calculated on the dried 
basts. 

IDENTIFICATION 

# A. Procedurę 

Analysis: To 1 mL of solution (1 in 100) add 2 mL of 
alcohol, 0.5 mL of 2 N nitric acid, and 1 mL of silver 
nitrate TS. 

Acceptance critena: A wbite precipitate, which is insoi- 
uble in 2 N nitric acid and soluble in ó N ammonium 
hydroxide, is formed. 


* B. INFRARED ABSORPTlON (197K) 

ASSAY 

* Procedurę 

Buffer: Dtlute 20 mL of triethytamine with water to 
1000 ml, and adjust the pH to 3.0 with phosphoric 
acid. 

Mobile phase: Acetonitrile and Buffer (45:55) 

Standard solution: 0.15 mg/ml of USP 
Methylbenzethonium Chloride RS in Mobiie phase 
System suitability solution: 0.15 mg/mL each of USP 
Benzethonium Chloride RS and USP 
Methylbenzethonium Chloride RS in Mobile phase 
Sample solution: 0.15 mg/mL of methylbenzethonium 
chloride in Mobile phase 
Chromatographic system 
(See Chromatogropny (621), System Suitability,) 

Modę: LC 

Detector: UV 225 nm 

Column: 4,6-mm x 15-cm; 5-gm packing L7 

Column temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection size: 10 pL 

Run time: 1,5 limes the retention time of the 
methylbenzethonium peak 
System suitability 
Sample: System suitability solution 
[NoTE—The relative retention times for benzethonium 
and methylbenzethonium are 0.7 and 1.0, 
respectively.] 

Suitability requirements 

Resolution: NLT 5,0 between the benzethonium and 
methylbenzethonium peaks 

Tai ling factor: NMT 1 .8 for the methylbenzethonium 
peak 

Relative standard devration: NMT 0.5% for the 
methylbenzethonium peak 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of methylbenzethonium chlo¬ 
ride (C 2 sH 44 ON 0 2 ■ H 2 G) in fbe portion of 
Methylbenzethonium Chloride taken: 

Result - (ruf rs) x (Cd Cu) x 1 00 

r v = peak response of methylbenzethonium from 
the Sample solution 

r s _ peak response of methylbenzethonium from 
the Standard solution 

Cs = concentration of USP Methylbenzethonium 

Chloride RS in the Standard solution (mg/mL) 
Cu - concentration of Methylbenzethonium 

Chloride in the Sample solution (mg/mL) 
Acceptance criteria: 97.0%-! 03,0% on the dried basis 

IMPURIT1E5 

* RESIDUE OM IGNUTON (281): NMT 0.1% 

SPECIFIC TE5T5 

* Melting Rangę or Temperaturę (741): 159 0 -163 c , the 

spedmen having been previously dried 

* loss on Dr v ing <731>: Dry a sample at 105° for 4 h: it 

loses NMT 5.0% of Its weight. 

ADDITIONAL RECJUIREMENTS 

* Packaging and Storage: Presen/e in tight conlainers. 

* USP Reference Standards (11) 

USP Benzethonium Chloride RS 
USP Methylbenzethonium Chloride RS 
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Methylbenzethonium OiiorBde Lotion 

DEFINITION 

Methylbenzethonium Chloride Lotion is an emulsion con- 
taining NLT 90.0% and NMT 110.0% of the labeled 
amount of methylbenzethonium chloride (C 2 aH^CIN 02 - 
H* *G). 

IDENTIFICATION 

* A. 

Sample: Suspend 0.5 mL of methylbenzethonium chlo- 
rEde lotion in 20 mL of water. 

Analysis: Add 0,1 g of sodium carbonate, 1 mL of bro- 
mophenol blue TS, and 10 mL of chloroform to the 
Sample , and shake the mixture. 

Acceptance criteria: The chloroform layer is blue. 

ASSAY 

■ Procedurę 

Standard stock solution: 4.446 mg/mL of USP Docu¬ 
sate Sodium R5 En isopropyi alcohol (equivalent to 0.01 
M of USP Docusate Sodium RS). Storę this solution in a 
tightly-stoppered glass Container. Prepare the Standard 
solution on the day of use. 

Standard solution 44.46 pg/mL of USP Docusate 5o- 
dium RS in water from the Standard stock solution 
(equivalent to 0.1 mM of USP Docusate Sodium RS) 
Sample solution: Transfer an amount of Lotion, equiva- 
lent to 0,5 mg of methylbenzethonium chloride, to a 
gfass-stoppered, 50-mL cylinder. Add 5 mL of chloro¬ 
form (fresnly purified by shaking 100 mL with 10 g of 
silica gel, alfowing to settle, and withdrawing the super- 
natant), 5 mL of phosphoric acid solution (1 in 10), and 
1 mL of 0.05 mg/mL of safranln O solution. 

Analysis: Titrate the Sample solution with the Standard 
solution untll 1 mL from the endpoint, then shake the 
stoppered Lube vigorously for about 2 min, and eon- 
tlnue the titration in 0.1-mL inerements, shaking vlgor- 
ously after each addition, until a pink color appears in 
the chloroform layer. Pedorm a blank determination, 
and make any necessary correctlon (see Titrimetry 
(541)). Each mL of Standard solution is equivafent to 
48.01 pg of methylbenzethonium chloride 
(C28H44CIN02 ♦ H 2 0). 

Acceptance criteria: 90,0%-1 10.0% 

SPECIFIC TESTS 

0 pH {791): 5,2-6,0 

ADDITIONAL REQOIREIV3ENT5 

* PACKAGIMC and Storage: Preserve in tlght containers. 

* USP Reference Standards (11) 

USP Docusate Sodium RS 


Methylbenzethonium Chloride 
Ointment 


DEFINITION 

Methylbenzethonium Chioride Ointment contains NLT 
90,0% and NMT 110.0% of the labeled amount of 
methylbenzethonium chioride (C 2 SH 44 CINO 2 ■ H 2 O). 

IDENTIFICATION 

* A. 

Sample: Suspend 0.5 g of methylbenzethonium chlo¬ 
ride ointment En 10 mL of water, 

Analysis: Add 0.1 g of sodium carbonate, 1 ml of bro- 
mophenol blue TS, and 10 mL of chloroform to the 
Sample , and shake the mixture. 


Acceptance criteria: The chloroform layer Es btue. 

ASSAY 

o Procedurę 

Standard stock solution: 4.446 mg/mL of USP Docu¬ 
sate Sodium RS in isopropyi alcohol (equlvalent to 0,01 
M of USP Docusate Sodium RS). Storę this solution En a 
tightly-stoppered glass Container. Prepare the Standard 
solution on the day of use. 

Standard sofution 44.46 pg/mL of USP Docusate 5o- 
cfium RS En water from the Standard stock solution 
(equivalent to 0,1 mM of USP Docusate Sodium RS) 

Sample solution: Transfer an amount of Ointment, 
equivaJent to 0.5 mq of methylbenzethonium chloride, 
to a glass-stopperecC 50-mL cylinder. Add 5 mL of chlo¬ 
roform (freshly purified by shaking 100 mL with TO g of 
silica gel, allowlng to settle, and withdrawing the super- 
nafant), 5 mL of phosphoric acid solution (1 in 10), and 
1 mL of 0.05 mg/mL of safranln O solution. 

Analysis: Utratę the Sample solution with the Standard 
solution untll 1 mL from the endpolnt, then shake the 
stoppered tubę vigorous!y for about 2 min, and con- 
tinue the titration in 0 . 1 -mi inerements, shaking vrgor- 
ously after each addition, until a pink color appears En 
the chloroform layer. Perform a blank determination, 
and make any necessary correction (see Titrimetry 
(541)). Each mL of Standard solution \s equivalent to 
48.01 ug of methylbenzethonium chloride 
(C20H.HCINO2 * H2O). 

Acceptance criteria: 90.0%-110.0% 

SPECIFIC TESTS 

* PH (791): 5,0-7,0, in a dispersion of 10 mg/mL of the 

sample in carbon dioxide-free water 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in collapsible tubes or 

In tight containers. 

* USP Reference Standards (11) 

USP Docusate Sodium RS 


Methylbenzethonium Chloride Topkai 
Powder 


DEFINITION 

Methylbenzethonium Chloride Topleal Powder contains NLT 
85.0% and NMT 115.0% of the labeled amount of 
methylbenzethonium chloride (CzsLUCINOi * hbO) In a 
suitable fine powder base, free from grittiness. 

IDENTIFICATION 

o A, 

Sample: Suspend 0.1 g of methylbenzethonium chlo¬ 
ride topical powder in 10 mL of water. 

Analysis: Acid 0,1 g of sodium carbonate, 1 mL of bro- 
mophenol blue TS, and 10 mL of chloroform to the 
Sample , and shake the mixture. 

Acceptance criteria: The chloroform layer is blue, 

ASSAY 

• Procedurę 

Standard stock solution: 4.446 mg/mL of USP Docu¬ 
sate Sodium RS in isopropyi alcohol (equlvalent to 0,01 
M of USP Docusate Sodium RS). Storę this solution in a 
tightly-stoppered glass Container. Prepare the Standard 
solution on the day of use. 

Standard solution: 44.46 j.ig/mL of USP Docusate So- 
dium RS in water from the Standard stock solution 
(equiva!ent to 0,1 mM of USP Docusate Sodium RS) 

Sample solution: Transfer an amount of Toplcal Pow¬ 
der, equivalent to 0.5 mg of methylbenzethonium chlo¬ 
ride, to a glass-stoppered, 50-mL cylinder, Add 5 mL of 
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chloroform (freshly purified by shaking 100 mL with 
10 g of stljca gel, allowing to settle, and withdrawing 
the supernatant), 5 mL of phosphoric add solution (1 in 
10), and 1 mL of 0.05 mg/ml of safranin O solution. 

Analysis: Ti tratę the Sample solution with the Standard 
solution unti! 1 mL from the endpolnt, then shake the 
stoppered tubę vigorously for about 2 min, and eon- 
tinue the titration in 0.1-mL inerements, shaking vigor- 
ously after each addition, until a pink color appears in 
the chloroform layer. Perform a blank determination, 
and make any necessary correction (see Titrimetry 
{541)). Each mL of Standard solution is equiva!ent to 
48.01 jig of methylbenzethonium chloride 
(CmH^CINOz - H 2 0 ). 

Acceptance criteria: 85.0%-115.0% 

SPECIFIC TESTS 

* pH (791): 9.0-10.5, in a disperston of 10 mg/mL of the 

sample in carbon dioxide-free water 

* Powder Fineness (811): NLT 99% of it passes through a 

No. 200 sieve, 

ADDITIONAL REQU1REEVtENT5 

* Packacinc AND Storace: Preserve in well-dosed 

containers, 

* USP Referemce Standards (11) 

USP Docusate Sodium R5 


Methylcellulose _ 

Portions of the monograph text that are national USP text, 
and are not part of the harmonized text, are marked with 
symbols {%) to specify this facL 

Cellulose, methyl ether; 

Cellulose methyl ether [9004-67-5], 

DEFINITION 

Methylcellulose is a methyl ether of cellulose. When dried at 
105° for 1 h, it contains NLT 26,0% and NMT 33,0% of 
methoxy (-OCHi) groups. 

IDENTIFICATION 

* A. 

Sample: 1 g 

Anafysis: Evenly dlstribute the Sample on to the surface 
of 100 mL of water rn a beaker, tapping the top of the 
beaker gently, if necessary, to ensure a uniform layer on 
the surface, and allow to stand for 1-2 min. 

Acceptance criteria: The powdered materiał aggregates 
on the surface. 

* B. 

Sample: 1 g 

Analysis: Evenly distribute the Sample into 100 mL of 
boidng water and stir the mixture using a magnetic stir- 
rer with a 25-mm long bar: a slurry is formed and the 
partides do not dissolve. Allow the slurry to cool to 5° 
and stir using a magnetic stirrer. 

Acceptance criteria: A elear or siightfy turbid solution 
occurs with its thickness dependent on the viscosity 
grade, 

* C. 

Solution A: Sulfuric acid and water {9 in 10). [NOTĘ— 

Ca ref ul ly add the sulfuric acid to the water.] 

Sample solution: 0.1 mL of the solution prepared for 
Identification test B 

Analysis: To the Sample solution add 9 mL of Solution A 
and shake. Heat in a water bath for exactly 3 min, im* 
mediately cool in an ice bath, and add carefuJIy 0.6 mL 
of ninhydrin T5. Shake and allow to stand at 25°. 
Acceptance criteria: A red color develops immediately 
and it does not change to purple within 100 min. 


Sample solution: 2-3 mL of the solution prepared for 
Identification test & 

Analysis: Pour the Sample solution onto a glass slide as 
a thin film and allow the water to evaporate. 
Acceptance criteria: A coherent, elear film forms on 
the glass slide. 

* E. 

Sample solution: 50 mL of the solution prepared in 
Identification test B 

Analysis: Add the Sample solution to exactly 50 mL of 
water in a beaker. Insert a thermometer into the solu¬ 
tion. Stir the solution on a magnetic stirrer/hot piąte, 
and begin heating at a ratę of 2 g -5°/min. Determine 
the temperaturę at whtch a turbidity inerease begins to 
occur and designate this temperaturę as the flocculation 
temperaturę. 

Acceptance criteria: The floccułation temperaturę is 
higner than 50°, 

ASSAY 

® Procedurę 

[Cautidn —Perform all steps involvmg Hydriodic add care- 
fully, m a well-ventilated hood, Use goggles, acid-resistant 
gloves, and other appropriate safety eąuipmenL Be ex- 
ceedingly careful when handling the hot viats because 
they are under pressure. Jn the event of hydriodic expo- 
sure, wash with copious amounts of water, and seek med- 
ical attention at once.] 

Apparatus 

Reaction viai: A 5-mL pressure-Light serum vial, 

20 mm in outside diameter, 50 mm in height, and 
20 mm in outside diameter and 13 mm in inside diam¬ 
eter at the mouth, equipped with a pressure-tight sep- 
tum having a polytetrafłuoroethylene-faced butyl rub- 
ber and an airtignt seal using an aiummum crimp or 
any sealing system that provides suffident airtightness 
Heater: A heating module with a sguare-shaped alu- 
minum błock having hoies 20 mm in diameter and 
32 mm in depth, so that the reaction vial fits. The 
heating module is also eguipped with a magnetic stir- 
rer capable of mixing the contents of the vial, or a 
redprocal shaker that performs a reciprocating motion 
approximately 100 times/min can be used. 

Hydriodic add: Use a reagent having a spedfic gravity 
of at least 1.69, equivalent to 55%-57% nydrogen Io- 
dide (HI). 

Interna! standard solution: 30 mg/mL of n-octane in 
o-xylene 

Standard solution: Into a suitable serum vial weigh 
60-100 mg of adipic acid, add 2.0 mL of Hydriodic add r 
and then pipet 2.0 mL of the Internal standard solution 
into the vial, Close the vial securely with a suitable sep- 
tum stopper. Weigh the vial and contents, add 45 pL of 
methyl lodide with a synnge through the septum, 
weigh aga In, and calculate the weight of methyl iodide 
addecl, by difference. Shake, and allow the layers to 
sępa ratę. Use the upper layer as the Standard solution , 
Sample solution: Transfer 0.065 g of Methylcellulose to 
a 5-mL thrck-walled reaction vial eguipped with a pres- 
sure-tight septum closure, add 60-100 mg of adipic 
acid, and pipet 2.0 mL of the Internal standard solution 
into the viaI. Cautiously pipet 2.0 mL of Hydriodic acid 
into the mixture, immediately secure the closure, and 
weigh accurately. Using the magnetic stirrer from the 
heating module, or using a redprocal shaker, mix the 
contents of the vial contmuously for 60 min while heat¬ 
ing the błock so that the temperaturę of the contents is 
maintained at 130 ±2°, If a redprocal shaker or mag¬ 
netic stirrer cannot be used, shake the via) well by hand 
at 5-min intervals during the initial 30 min of the heat¬ 
ing time. Allow the vial to cool, and weigh again, If the 
weight loss is less than 0.50% of the contents and there 
is no evidence of a ieak, use the upper layer of the 
mixture as the Sample solution. 
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Chromatographic system 
Modę: CC 

Detector: Thermal conductiyity or hydro gen flame 
ionlzation 

Column: 3- to 4-mm x 1,8- to 3-m; packed with 
1 Q%-20% lrquid phase Cl, 125-150 pm in diameter 
on 100- to 120-mesh support SI A, [Notę—U se a col¬ 
umn giving well-resolvea peaks of methyl iodide and 
the Internal standard, in that order.] 

Column temperaturę: 100° 

Carrier gas: Helium for the thermal conductivity de¬ 
tector, and helium or nitrogen for the hydrogen flame 
ionization detector 

Ffow ratę: Adjust so that the retention tirne of the 
internal standard is about 10 min, 

Injection volume: 1 or 2 pL 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of methoxy in the portion of 
Methylcellulose taken: 

Result = X x (ffy/ft) x(W$łW) 

X = ratio of the formula weights of methoxy to 
methyl iodide times 100%, 21,864 
Ru - ratio of the peak area of methyl iodide to that 
of the internal standard from the Sample 
solution 

Rs = ratio of the peak area of methyl iodide to that 
of the internal standard from the Standard 
solution 

- weight of methyl todide in the Standard 
solution (mg) 

W - weight of Methylcellulose, calculated on the 
dried basis, taken for the Assay (mg) 
Acceptance criteria: 26.0%-33.0% calculated on the 
dried basis 

iMPUftrriis 

* Residue on ICNtnoN <281): NMT L5% 

Deleie the fottowing: 

f # Heavy Metals (231), Method tli 

Analysis: For the Standard PreparaUon, add the Stan- 
dard Lead Solution before digestion. Omit the Monitor 
Preparat ton. 

Acceptance criteria: NMT 20 ppm; the color of the test 
solution is not darker than that of the control solution, 

• (OH ir i<il 1'Jan-201S) 

SPECIFIC TEST5 

* Loss ON Drying (731) 

Analysis: Dry at 105° for 1 h. 

Acceptance criteria: NMT 5,0% 

* Viscosity—Capillary Methods (911) and ViScosrrY—Ro- 

TATioNAŁ Methods (912) 

[Non—The density is 1.00 g/ml, so there is no necessity 
for determining tne density at every measurement in 
the case of having the confirmation data.] 

Method 1: This method is applled to samples with a 
viscosity of less than 600 mPa - s. Weigh a quantity of 
Methylcellulose, equivalent to 4.000 g, calculated on 
the dried basis, transfer into a wide-mouth bottle, and 
add hot water (90^99°) to obtain the total weight of 
the sample and water of 200.0 g. Cap the bottle and 
stir by mechanical means at 400 ± 50 rpm for 10-20 
min untif particles are thoroughly dispersed and wetted 
out, Scrape down the walls of the bottle with a spatula, 
if necessary, to ensure that there is no undissolved ma¬ 
teriał on the sides of the bottle, Continue the stirring tr> 


a cooling water bath equilibrated at a temperaturę he¬ 
lów 5° for another 20-40 min, Adjust the solution 
weight, if necessary, to 200,0 g using cold water, Cen- 
trifuge the solution, if necessary, to expel any en- 
trapped air bubbles, Using a spatula, remove any foam, 
if present Perform the test with this solution at 20 ± 0, 
1° to obtain the kinematfc yiscosity (v), Separately, de- 
termine the density (p) of the solution, and calculate 
the yiscosity (rj) as r\ - pv. 

Method 2: This method is applied to samples with a 
yiscosity of 600 mPa ■ s or higner, Weigh a quantity of 
Methylcellulose, equivalent to lO.OOg, calculated on 
the dried basis, transfer into a wide-mouth bottle, and 
add hot water (9Q & -99°) to obtain the total weight of 
the sample and water of 500.0 g. Capping the bottle, 
stir by mechanical means at 400 ± 50 rpm for 10-20 
min until partkles are thoroughly dispersed and wetted 
out, Scrape down the walls of the bottle with a spatula, 
if necessary, to ensure that there is no undissolved ma¬ 
teriał on tne sides of the bottle, Continue the stirring in 
a cooling water bath eouilibrated at a temperaturę he¬ 
lów 5 D for another 20-40 min, Adjust the solution 
weight, if necessary, to 500,0 g using cold water. Cen- 
trifuge the solution, if necessary, to expel any en- 
trapped air bubbles. Using a spatula, remove any foam, 
if present. Determine the yiscosity of this solution at 
20 ±0.1 33 using a single-cylinder type rotational 
viscometer, 

Apparatus: Brookfield type IV model or equivalenL 
For rotor no., revolution, and calculation multiplier, 
apply the conditions specified in labie L 


Tobie 1 


Labeled 
Viscosity fl 
(mPa * sl 

Rotor 

No, 

RevoJutjon 

inpm) 

Calculation 

Multlolier 

600 or morę and 
less than 1400 

3 

60 

20 

1400 or morę and 
less than 3500 

3 

12 

100 

3500 or morę and 
less than 9500 

4 

60 

100 

9500 or morę and 
less than 99,500 

4 

6 

1000 

99,500 or morę 

A 

3 

2000 


J The Lobded V!scodty ii based on Ihe manufacturer H s spedfications. 


Operation of apparatus: Allow the spindle to rotate 
for 2 min before taking the measurement. Allow a 
rest period of at least 2 min between subseguent 
measurements, Repeat the operation to rotate the 
spindle specified above twice, and averaqe the three 
readings, 

Acceptance criteria: 80.0%-1 20.0% of that stated on 
the label for yiscosity types less than 600 mPa - s, and 
75,0%-!40.0% of that stated on the label for yiscosity 
types 600 mPa ■ s or higher 

* PH (791) 

Analysis: Measure the pH of the solution prepared in 
the test for Viscosity. Read the indicated pH vafue after 
the probe has been Immersed for 5 ± 0.5 min. 
Acceptance criteria: 5.0-8.0 

ADDITIONAL REQUIREMENTS 

■ ♦Packaging and Stgrage: Preserve in well-closed con- 
tainers.* 

* Labeling: Label it to indicate its nominał yiscosity type 

[yiscosity of a solution (1 in 50)] in milli-Pascal seconds 
(mPa - s). 
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Methyicellulose Ophthalmic Solution 

» Methyicellulose Ophthalmic Solution is a sterile 
solution of Methyicellulose. It contains not less 
than 85.0 percent and not morę than 115.0 per- 
cent of the labeled amount of methyicellulose. It 
may contain suitable antimicrobial, buffering, 
and stabilizing agents. 

Packaging and storage—Preserve in tight containers. 

Identification— 

A: Heat a few ml of Ophthalmic Solution: the solution 
becomes doudy and a fJafcy precipitate, which redissolves as 
the solution cools, appears. 

B: Pour a few mL of Ophthalmic Solution onto a glass 
piąte, and ailow the water to evaporate: a thin, self-sus- 
taining film resuits. 

Sterilify Tesfs <71): meets the reguirements. 
pH <791): between 6,0 and 7,8. 

Assay—To boiling fiask Ą as described under Methoxy De- 
Łermination (431), pipet a quantity of Ophthalmic Solution, 
equivalent to 50 mg of methylceilufose. Evaporate on a 
steam bath to dryness, cod the fiask in an ice bath, add the 
spedfied amount of hydnodic add, and proceed as directed 
under Methoxy Determination (431), Each mL of OJ N so¬ 
dium thiosulfate is equivalent to 1,753 mg of methylceł- 
lulose. 


Methyicellulose Orał Solution 

» Methyicellulose Orał Solution is a flavored solu¬ 
tion of Methyicellulose. It contains not less than 
85.0 percent and not morę than 115.0 percent of 
the labeled amount of methyicellulose. 

Packaging and storage—Preserve in tight, !ight-resistant 
containers, and avoid exposure to direct sunlignt and to ex- 
ces$ive heat. Avoid freezrng. 

Identification— 

A: Heat a few mL of Orał Solution: the solution becomes 
cloudy and a flaky precipitate, which redissolves as the solu¬ 
tion cools, appears, 

B: Pour a few ml of Orał Solution onto a gfass piąte, and 
allow the water to evaporate: a thin, self-sustaining film re¬ 
suits. 

Microbial enumeration tesfs (61) and Tesfs for speci- 
fied mkroorgantsim (62)—Its total aerobic microbiaf 
count does not exceed 100 cfu per mL, and it meets the 
requirements of the test for the absence of Escherichio coli. 
Akohol Determination, Method II (611); between 
3.5% and 6,5% of C 2 H s OH, 

Assay—To boMtng fiask A, as described under Methoxy De* 

Ł ermination (431), t ra n sfer a n ac c u ra te ly m ea s u red vo 1 u m e 
of Orał Solution, equiva!ent to 50 mg of methyicellulose. 
Evaporate on a steam bath to dryness, cool the fiask in an 
ice bath, add the spedfied amount of hydnodic add, and 
proceed as directed under Methoxy Determination (431). 

Each mL of OJ N sodium thiosulfate is equivafent to 
1.753 mg of methyicellulose. 


IVIet?iyke8lylose Tablets 

» Methyicellulose Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of methyicellulose. 

Packaging and storage—Tkesen/e in well-closed contain¬ 
ers, 

Identification— 

A: Gently add about 250 mg of the residue obtained in 
the Assay to the top of 25 mL of water in a beaker, and 
allow to disperse over the surface, tapping the top of the 
Container to ensure an even dispersion of the test specimen. 
Allow the beaker to stand until the specimen becomes 
transparent and mucilaginous (about 5 hours), swirl the 
beaker to wet the remaining substance, add a stirring bar, 
and stir until dlssolved: the mixture remains sfable wnen an 
equal volume of 1 N sodium hydroxide or 1 N hydrochloric 
acid is added. 

B: Heat a few mL of the solution prepared for Identifica¬ 
tion test A: the solution becomes cloudy, and a flaky precipi¬ 
tate, which redissofves as the solution cools, appears. 

C: Pour a few mL of the solution prepared for Identifica¬ 
tion test A onto a glass piąte, and allow the water to evapo- 
ratę: a thin, self-sustaining film resuits, 

Disifitegration (701}: 30 minutes. 

Uniform i ty of tfosage iinits (905): meet the reąuire- 
ments. 

Assay—Weigh and finely powder not less than 20 Tablets. 
Weign accurately a port i on of the powder, equivalent to 
about 500 mg of methyicellulose, and transfer to a tared, 
fine fritted-glass, tow-form, 30-mL crucible having a fitted 
crudble lid. Add 20 mL of afcohol, and macerate the solid 
for about 5 minutes, mixing intermittently with a glass stir- 
ring rod, Repeat the extraction with ten consecutive 10-mL 
portions of akohol. Test for completeness of extractlon by 
evaporaiing the last akohol extract on a steam bath to dry¬ 
ness, taking up the residue in about 1 mL of water, and 
adding this to 5 ml of hot alkaline cupric tartrate TS (no red 
precipitate of cuprous Oxide is formed within 5 minutes). If 
a precipitate is formed, continue with the akohol extrac- 
tlons until the test is negative. Wash the completely ex- 
tracted residue with a 10-mL portion of ether, usrng suction 
to dram off the liqutd. Dry the residue in the crucible in a 
diying oven at 105° to constant weight. Weigh the crucible 
with the crucible lid m place. The weight of residue is the 
weight of methyicellulose present in tne portion oF pow- 
dered Tablets taken. 


Methyldopa 


O 



C 10 H 13 NO 4 * r/aHiO 238.24 

C10H13NO4 211,22 

L-Tyrosine, 3-hydroxy-0!-methyl-, sesauihydrate; 
L-3-(3,4-Dihydroxypnenyl)-2-methylalanme sesguihydrate 
[41372-08-1]. 

Anhydrous [555-30-6]. 


DEFINmON 

Methyldopa contains NLT 98,0% and NMT 101.0% of 
C 10 H u NO 4 , cakulated on the anhydrous basis. 
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IDENTIFICATION 

* A. INFRARED ABSORFTEON (197K) 

* B. ULTRA VIOLET ABSOftPTiON (197U) 

Analytical wave(ength: 280 nm 

Sample solution: 40 jiq/mL in 0,1 N hydrochlorlc acid 

Acceptance criteria: AD5orotivities, calcufated on the 
anhydrous basis, do not diner by morę than 3.0%. 

■ C 

Sample: 10 mg 

Analysis: To the Sample add 0.15 ml_ of a solution of 
ninhydrin in sulfurit acid (1 in 250): a dark purple color 
is produced within 5-10 min. Add OJ 5 mL of water. 

Acceptance criteria: The color changes to pale brown- 
ish yeJlow. 

A55AY 

* PROCEDURĘ 

Sample solution: 200 mg of Methyldopa in 25 mL of 
glacial acetic acid, with the aid of neat. Cod to room 
temperaturę, and add 0.1 mL of crystaf violet TS and 
50 mL of acetonitrile, 

Anaiysis: Titrate with OJ N perchloric add VS to a blue 
endpoint. Perform a blank determination, and make 
any necessary correction (see T/f rimetry (541». Each mL 
of OJ N perchloric acid is equivalent to 21J 2 mg of 
CtoHuNO,. 

Acceptance criteria: 98.0%-101.0% on the anhydrous 
basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0J% 


Delete the folio wing: 

Heavy Metals, Method II <231): NMT 10 ppm* i. 

lan-201 B) 

• LIMIT OF 3-0J\1ETHVLMETHVLD0PA 

Standard solution: 100 jig/mL of USP 3-0- 
Methy [methyldopa RS in methanol 
Sample solution: 10 mg/mL of Methyldopa in 
methanol 

Chromatographic system 

(See Chromatogropny <621 ) y Thin-iayer Chromato¬ 
grafy .) 

Modę: TLC 

Developing soivent system: Butyl alcohol, glacial ace- 
tic acid, and water (65:15:25). [Notę—P repare this 
mixture fresh.1 

Adsorbent: Thin-layer chromatographic piąte with a 
suitabie grade of cellulose, 250-jjm thick, prewashed 
with the Devefoping solvent sysfem. Wash the piąte by 
piadng it in a tank containing the Developing solvent 
system , and aflowing the solvent to rise to the top of 
the piąte. Dry with the aid of a current of dry air. 
Solution A: 3 mg/mL of ^-nitroanilinę in 10 N hydro- 
chloric acid. [Notę —Prepare fresh sofution, just before 
use.] 

Solution B: 50 mg/mL of sodium nltrite. [NOTE-Pre- 
pare fresh solution, just before use.] 

Spray reagent 1: Sofution A and Sofution B (9:1), 
[Notę—P repare fresh solution, just before spraying.] 
Spray reagent 2: 250 mg/mL of sodium carbonate 
Anaiysis 

Sam pies: Standard solution and Sample solution 
Apply 20 fiL of the Sample sofution in two 10-pL incre- 
ments and 10 jiL of the Standard solution so that the 
spots are NMT 0.5 cm in diameter. Develop using the 
Deveioping solvent system until the solvent front has 
moved about 10 cm from the origin, Remove the 
piąte, and dry with a current of dry air until no odor 
of acetic aria is perceptible. Place the piąte in a verti- 
cal position, ano evenly spray with Spray reagent I 
until the adsorbent layer is uniformly soaked down :o 
the glass (do not overspray). Place the piąte in a hori- 


zontal position, and dry as completely as possible 
with a current of warm dry air (no odor of hydro tblo- 
ric add is perceptibfe). Place the piąte in a vertical 
position, and evenly spray with Spray reagent 2 until 
the piąte is uniformly wet (do not overspray). The 
major methyldopa spot is biack on a pale pink or 
orange background at an R f va1ue of 0.50, and the 
3-O-methylmethyldopa spot is dark on a similar back¬ 
ground at an R F value of 0.65. 

Acceptance criteria: The area and intensity of any 3-0- 
metnyl methyldopa spot from the Sample solution are 
NMT those from the Standard solution (0.5%). 

SPEOFIC TEST5 

* Opticał Rotation, Specific Rotation (781S): -25° to -28° 

Sample solution: 44 mg/mL, in a solvent that is a soiu- 
tion of aluminum chlonae in water (2 in 3) that previ- 
ously has been treated with activated charcoal, filtered, 
and adjusted with 0.25 N sodium hydroxide to a pH of 
1.5 

» Acidity: Dissolve 1.0 g in carbon dioxide-free water with 
the aid of heat, add 1 drop of methyl red TS, and titrate 
with OJ 0 N sodium hydroxide to a yellow endpoint: 

NMT 0.50 mL is reguired. 

* Water Determination, Method t (921): 10.0%-13.0% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-closed, light- 

resistant containers. 

■ USP Reference Standards (11) 

USP Methyldopa RS 

USP 3-O-Methylmethyldopa RS 


Methyldopa Orał Suspension 

» Methyldopa Orał Suspension is an aqueous sus¬ 
pension of Methyldopa. It contains one or morę 
suitabie flavors, wetting agents, and preserva- 
tives, and it may contain Sucrose, It contains not 
fess than 90.0 percent and not morę than 
110.0 percent of the labeled amount of 
CioHnNOn. 

Packaging and storage—Presen/e in tight, lighl-reslstant 
containers, and storę at a temperaturę not exceeding 26°. 

USP Reference standards <11)— 

USP Methyldopa RS 

Identification—Apply 10-pL portions of the Assay prepara - 
tbn and the Standard preparation prepared as directed in 
the Assay to a suitabie thin-layer cnromatographic piąte (see 
Chromatography <621)) coatea with a 0.25-mm layer of 
chromatographic silica gel mixture. Aflow to dry, develop 
the chromatografii in a solvent system consisting of equal 
vo!umes of acetone, butyl alcohol, glacial acetic acid, tolu- 
ene, and water until the solvent front has moved aboui 
three-fourths of the length of the piąte. Remove the piąte 
from the developing cham ber, mark the solvent front, and 
aflow the solvent to evaporate. Locate the spots by staining 
the piąte with iodine vapor for about 50 minutes, then vtew 
the piąte under short-wavelength UV light: the value of 
the principal spot obtained from the Assay preparation corre- 
sponds to that obtained from the Standard preparation. 
Uniformity of dosage unifs <905)— 

FOR ORAŁ SUSPENSION PACKAGED IN SINGLE-UNIT CONTAINERS: 
meets the reąuirements. 

De1iverable volume (698)— 

FOR ORAŁ SUSPENSION PACKAGED IN MULT1 PLE-UNIT CONTAINERS: 
meets the reguirements. 
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pH <791): between 3.0 and 5.0; between 3,2 and 3,8 if 
sucrose is present 

Assay— 

Mobile phase —To 6,8 g of monobasic potassium phos- 
phate add 750 mL of water, and stir until solution is com- 
plete, Adjust with 1 M phosphoric acid to a pH of 3.5, di- 
lute with water to 1000 mL, mix, and pass through a filter 
having a 10-jxm or finer porosiły, 

Standard preparation—DissoWe an accurately weighed 
quantity of USP Methyldopa RS in 0.1 N sulfuric acid to 
obtain a solution havlng a known concentration of about 
1 mg of anhydrous methyldopa per mL, 

Assay preporation —Transfer an accurately measured voI* 
ume of Orał Suspension, freshly mixed, equivalent to about 
250 mg of methyldopa, to a 250-mL volumetric fiask, dilute 
with 0,1 N sulfuric acid to volume, and mix to dissolve tbe 
methyldopa. Pass the solution through a 0,45-pm mem¬ 
branę filter before using, 

C hromatographic system (see Chromatography <621))-—The 
fiquid chromatograph is eouipped with a 280-mm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 
The flow ratę is about 1 mL per minutę, Chromatograph 
three replicate injections of the Standard preporation , and 
record tne peak responses as directed for Procedurę: the rda- 
tive standard deviation is not morę than 2.0%, 

Procedurę—Separateły inject equal volumes (about 50 j.L) 
of the Standard preparation and tne Assay preporation into 
the chromatograph by means of a suitable microsyringe or 
sampiing valve, record the chromatograms, and measure 
the responses for the major peaks, Calculate the quantity, in 
mg, of In each mL of the Orał Suspension taken 

by the formula: 

2S0(C/V)(ru/n) 

in which C is the concentration, in mg per mL, of USP 
Methyldopa RS in the Standard preparation; V\s the voiume, 
in mi, of Orał Suspension taken; and ru and r s are the peak 
responses obtained from the Assay preparation and the 5fon- 
dard preparation, respectively. 


Methyldopa Tablets 

DEFINITION 

Methyldopa Tablets contain NLT 90.0% and NMT 110.0% 
of the labeled amount of methyldopa (CmHnNCLt). 

IDENTIFICATION 

* A. 

Analysis: To about 10 mg of fineiy ground Tablets add 
3 drops of a solution of ninhydrin in sulfuric acid {1 in 
250). 

Acceptance critena: A dark purple color is produced 
within 5—10 min that ohanges to pale brownish yellow 
on addition of 3 drops of water, 

* B. 

Analysis: To about 10 mg of fineiy ground Tablets add 
2 ml of 0.1 N sulfuric acid and 2 ml of Solution Ą pre- 
pared as directed in the Assay , followed by 0.25 mL of 
6 N ammonium hydroxide, 

Acceptance criteria: A dark purple color is produced 
immedśatel y, 

ASSAY 

* Procedurę 

Solution A: Freshfy dissolve 1 a of ferrous sulfate, 2 g of 
potassium sodium tartrate, and 100 mg of sodium bi- 
sulfite in water to make a 100-mL solution. 

Solution B: 50 g/L of ammonium acetate in 20% alco- 
hol. Adjust with 6 N ammonium hydroxide to a pH of 


Standard solution: 1 mg/mL of anhydrous methyldopa 
from USP Methyldopa RS in 0,1 N sulfuric add 
Sample solution: Nominally 1 mg/mL of methyldopa in 
0.1 N sulfuric acid from NLT 20 powdered Tablets pre- 
pared as follows. To a 100-mL volumetric fiask add 0,1 
N sulfuric acid to fili about 50% of the voiume of the 
fiask, agitate by mechanica! means for 15 min, and 
then dilute with 0.1 N sulfuric acid to volume. Filter the 
solution, and reject the first 20 mL of the filtrate. 

Blank: Water 
Instrumental conditions 
Modę: UV-Vis 

Analytical wavelength: 520 nm 
Celi: 1 cm 
Analysis 

Sampfes: Standard solution t Sample solution , and Blank 
Pipet 5 mL each of Standard solution , Sample solution , 
and Blank into separate 100-mL volumetric flasks. Add 
to each fiask 5 mL of Solution A t and dilute with Solu¬ 
tion B to volume. 

Calculate the percentage of the labeled amount of 
methyldopa (CtoHnNO^ in the portion of Tablets 
taken; 

Result - (A u /A$) x (Q/Cu) x 100 

Aa - absorbance of the Sample solution 
A* s absorbance of the Standard solution 
Ci = concentration of USP Methyldopa RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of methyldopa in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TE5T5 

* DlSSOLUTION (711) 

Medium: 0.1 N hydrochloric acid; 900 ml 
Apparatus 2: 50 rpm 
Time: 20 min 
Instrumental conditions 
Modę: UV 

Analytical wave!ength; 280 nm 
Standard solution: USP Methyldopa RS in Medium 
Sample solution: Sample per Dissolution (7 11). Dilute 
with Medium to a concentration similar to that of the 
Standard solution. 

Analysis: Determine the amount of methyldopa 
(CroHnNCU) dissofved, 

Tolerances; NLT 80% (Q) of the labeled amount of 
methyldopa (CioHnNG.}) is dissolved. 

* Umformjty of Dosage Units (905): Meet the 

regulrements 

ADDITIONAL REQUIREMENTS 

« Packaging and Storage: Preserve in well-dosed 
containers. 

* USP Reference Standards (11) 

USP Methyldopa RS 


Methyldopa and Chlorothiazide Tablets 

» Methyldopa and Chlorothiazide Tablets contain 
not less than 90.0 percent and not morę than 
110.0 percent of tne labeled amounts of 
methyldopa (C10H13NO4) and chlorothiazide 
(C 7 H 6 CIN 3 04S2). 

Packaging and storage— Preserve in well-dosed contain¬ 
ers. 
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USP Reference standards (11)— 

USP Chlorothiazide RS 
USP Methyldopa RS 

Identification—Transfer the ftnely ground eon ten ts of 1 
Tablet to a test tubę, add 10 mL of dilute alcohol (1 In 2), 
shake for 5 minutes, and centrifuge. Use the elear supema- 
tant as the Test solution. Prepare a solution of alcohol and 
OJ N sodium hydroxide (1:1) containing in each mL about 
TO mg of USP Methyldopa RS and 10 mg of USP Chlorothia¬ 
zide RS, Apply 20 pL of the Test solution on a linę parallel to 
and about 2 cm from the bottom edge of a 20-cm x 10-cm 
thin-layer chromatographic piąte (see Chromatography 
(621)) coated with chromatographic sllica gel mixture, and 
apply 20 pL of the Standard solution separately on the start- 
tng (ine. Allow the spots to dry, develop the chromatogram 
in a solvent system consisting of equai volumes of glacial 
acetic add, acetone, butyl alcohol, toluene, and water untif 
the solvent front has moved about three-fourths of the 
length of the piąte. Remove the piąte from the developing 
tank, and allow the solvent to evaporate. View the piąte 
under shorUwavelength UV light: the solution under test ex* 
hibtts two major spots havmg Rf values corresponding to 
those of the two major spots obtained with tne Standard 
solution. 

Dissolution (711)— 

PROCEDURĘ FOR METHYIDOPA— 

Medium : OJ N hydrochloric acid; 900 mL. 

Apparatus 2: 75 rpm. 

Time: 30 minutes. 

Standard preparation—D\$$QWe an accurately weighed 
guantity of USP Methyldopa RS in Medium , and dilute quan- 
titativefy with the same solvent to obtain a solution havmg a 
known concentration of about 275 pg of anhydrous 
methyldopa per ml. 

Ferrous tartrote solution— Dissolve 1 g of ferrous sulfate, 

2 g of potassium sodium tartrate, and 1 GO mg of sodium 
bisulfite in water Lo make 100 mL, and mix. Use a freshfy 
prepared solution. 

Buffer solution —Oissolve 50 g of ammonium acetate in 
1000 mL of dilute alcohol (1 in 5). Adjust with 6 N ammo- 
nium hydroxide to a pH of 8.5. 

Procedurę—Fil ter 35 mL of the solution under test, and 
transfer an aliquot estimated to contam between 2 mg and 

3 mg of methyldopa to a 100-mL volumetric fiask. Adjust 
the finał volume, if necessary, with Medium to 10 mL. To a 
second 100-mL volumetric fiask add 10.0 mL of Standard 
preparation f and to a third 100-mL volumetric fiask add 
10.0 mL of Medium to provide a blank. Pipet 5.0 mL of Fer¬ 
rous tort rotę solution inlo each fiask, dilute with Buffer solu¬ 
tion to voiume, and mix. Gońcom itantly determine the ab- 
sorbanees of the treated Standard preporafton and test 
solution at the wavelength of maximum absorbance at 
about 520 nm, with a suitable spectrophotometer, against 
the reagent blank, Calculate the amounl of C 10 HnNO.i dis- 
solyed, in mg, taken by the formula: 

9(CłV){AvłĄ) 

in which C is the concentration, in pg of anhydrous 
methyldopa per ml, of USP Methyldopa RS in the Standard 
preparation; V is the vatume, in mL, or the aliquot of test 
solution used; and Au and Ac are the absorbances of the 
Solutions from Lhe test solution and the Standard prepara¬ 
tion, respectiyely, 

Toleronces —Not less than 80% (Q) of the labeled amounl 
of CioHijNO^ is dissolved in 30 minutes. 

PROCEDURĘ FOR CHLOROTHłAZlDE— 

Medium: 0.05 M, pH 8.0 phosphate buffer (see Buffer 
Solutions in the section Reagents, Indicators, and Solutions) 
containing sodium sulfite (1 in 5000); 900 mL. 


Apparatus 2: 75 rpm. 

Time: 60 minutes. 

Procedurę—Determine the amount of C 7 H 6 ON 3 O 4 S 2 dis- 
soked from UV absorbances of the solution under test, suit- 
ably diluted with Medium , if necessary, at the wavelength 
of maximum absorbance at about 317 nm in comparison 
with a Standard solution having a known concentration of 
USP Chlorothiazide RS in the same Medium . 

Tolerances —Not less than 75% (Q) of the labeled amount 
of C 7 H«CIN 3 0 4 S* is dissolved in 60 minutes. 

Umfoirmtty of dosage units (905): meet the require- 
ments with respect to methyldopa and to chlorothiazide. 
Assay— 

Mobile phase— Prepare a filtered and degassed mixture of 
0.08 M monobasic sodium phosphate and methanol (95:5). 
Adjust by the addition of pnosphoric acid to a pH of 2.8. 
Make adjustments if necessary (see System Suitability under 
Chromatography (621)). 

Standard preparation— Transfer to a 100-mL volumetric 
fiask accurately weighed ouantities of USP Methyldopa RS 
and USP Chlorothiazide RS, equivalent to one-fifth of their 
labeled amounts, tn mg, per Tablet. Add 15 ml of water 
and 5 mL of 1 N hydrochloric acid, and sonicate for about 
3 minutes. Add 10 mL of acetonitrile, and sonicate for 
2 minutes. Dilute with water to volume, and mix. 

Assay preparation—Weigh and finely powder not less 
than 10 tablets, Transfer an accurately weighed portion of 
the powder, equivalent to the weight of 1 Tablet, to a 
500-mL yolumetric fiask. Add 75 ml of water and 25 mL of 
1 N hydrochloric acid, and sonicate for about 5 minutes. 

Add 50 mL of acetonitrile, and sonicate for 10 minutes. Di¬ 
lute with water to voiume, and mix. Fil ter through a 0.45- 
to 2.0-pm membranę filter, discarding the first lOmL. 

Chromatographic system (see Chromatography (621))—The 
!rquid chromatograph is eouipped with a 280-nm detector 
and a 3,9-mm x 30-cm cofumn that contains packing LI. 
The flow ratę is about 2 mL per minutę. Chromatograph the 
Standard preparation, and record the peak responses as di- 
rected under Procedurę: the coiumn efficiency determined 
from the chlorothiazide peak is not less than 1300 theoreti- 
cal plates, the tailing factor for chlorothiazide peak is not 
morę than 2, the resolution, R f between the cnlorothiazide 
and methyldopa peaks is not less than 7, and the relative 
standard deviation for replrcate injections is not morę than 
2 , 0 %. 

Procedurę —Separately inject equal volumes (about 10j.iL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chroma tog rams, and meas- 
ure the responses for the major peaks. The relative retention 
times are about 1.0 for methyldopa and 2.5 for chlorothia¬ 
zide. Calculate the quantrty, in mg, of chforothiazide 
(CshUCINiO^) in the portion of Tablets taken by the 
formula: 

500 C(r u /n) 

in which C is the concentration, in mg per ml, of USP 
Chlorothiazide R5 in the Standard preparation; and r u and r* 
are the peak responses of the chlorotnrazfde peak obtained 
from the Assay preparation and the Standard preparation, re- 
spectively. Calculate the quantity, in mg, of methyldopa 
(C 10 H 13 NG 4 ) taken by the same formula, reading 
"methyldopa" instead of "chlorothiazide." 
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Methyldopa and Hydrochlorothiazide 
Tablets 


DEFINBTION 

Methyldopa and Hydrochlorothiazide Tablets eontain NIT 
90.0% and NMT 110.0% of the fabełed amounts of 
methyldopa (CjoHnNCh) and hydrochlorothiazide 
(GHaCINiO^). 

IDENTIFICATION 

■ A. The retention times of the two major peaks of the 
Sample solution correspond to those of the Standard solu - 
tion, as obtained tn the Assey. 

“ B. 

Analysis; To 10 mg of methyldopa from a portion of 
crushed Tablets add OJ 5 mL of a solution of ninhydrin 
in sulfuric add (1 in 2501. 

Aeceptance crlteria: A dark purple color is produced 
within 5-10 min. The color changes to pale browntsh 
yellow upon adding 0,15 mL of water, 

A55AY 

» Procedurę 

Buffer: 11,04 g/L of monobasic sodium phosphate. fni- 
tially add 950 mL of water, adjust with phosphorlc add 
to a pH of 2.8, and then dtlute with water to volume. 
Mobile phase: Methanol and Buffer (5:95) 

Standard solution: Transfer a suitable quantity of LISP 
Methyldopa RS to a suitable volumetnc fiask to prepare 
a 1-mg/mL solution of anhydrous methyldopa. Ada a 
quantity of USP Hydrochlorothiazide RS that corre- 
sponds to the ratio of hydrochtorothiazide to 
methyldopa in the Tablets. Dissolve in 25% of the to tal 
volume a mixture of water, acetonitrile, and 1 N hydro- 
chloric add (1:1: 0.5). Dtlute with water to vo!ume. 
Sample solution: Transfer an equtva!enf to 250 mg of 
methyldopa (NLT 20 Tablets) to a 250-mL volumetrk 
fiask, and add 50 ml of water, 25 mL of acetonitrile, 
and 13 mL of 1 N hydrochloric add. Shake the fiask for 
5 min, and dtlute wtth water to vofume, 
Chromatographic system 
(See Chromotography (62t), System Su i ta bili ty.) 

Modę: LC 

Detector: UV 270 nm 
Column: 3,9-mm x 30,0-cm; packing LI 
Flow ratę: 2 mL/min 
Injection voiume: 10jaL 
System suitability 
Sample: 5 f o ndard s olut ion 

[Notę—A djust the flow ratę to obtain relattve retention 
times of about 038 and 1.0 for methyldopa and hy- 
drochlorothlazide, respectively.] 

Suitability reguirements 
Resolution: NLT 6.0 between methyldopa and 
hydrochlorothiazide 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
methyldopa (CioHtiNO^) in the portion of Tablets 
taken: 

Result ^ (fy/fi) x (Cs/Cu) x 100 

r u - peak response of methyldopa from the Sample 
solution 

r* - peak response of methyldopa from the 
Standard solution 

G = concentration of USP Methyldopa RS in the 
Standard solution (mg/mL) 

Cy - nominał concentration of methyldopa in the 
Sample solution (mg/mL) 


Calculate the percentage of the labeled amount of 
hydrochlorotnrazide (C/HsCINjCLS:*) in the portion of 
Tablets taken: 

Result = (r^/cs) x (Q/Cy) x 100 

ry - peak response of hydrochlorothiazide from the 
Sample solution 

rs = peak response of hydrochlorothiazide from the 
Standard solution 

C 5 = concentration of USP Hydrochlorothiazide RS 
in the Standard solution (mg/mL) 

Cu = nominał concentration of hydrochlorothiazide 
in the Sample solution (mg/mL) 

Aeceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
* DtSSOLUTION (711) 

Methyldopa 

Medium: 0.1 N hydrochloric add; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Solution A: 10 mg/mL of ferrous sulfate, 20 mg/mL of 
potassium sodium tartrate, and 1 mg/mL of sodium bi¬ 
su Ifite in water. [Notę—U se a freshly prepared 
solution.] 

Solution B: 50 mg/mL of ammonium acetate in dilute 
alcohol (1 in 5). Adjust with Ó N ammonium hydrox- 
tde to a pH of 8.5. 

Standard solution: 0.275 mq/mL of anhydrous 
methyldopa from USP Methyldopa RS in Medium 
Sample solution: Filter 35 mL of the solution under 
test through paper. 

Instrumental conditions 
Modę: Vis 

Analytical wavelength: 520 nm 
Celi: 1 cm 
Analysis 

Samples: Standard solution and Sample solution 
Transfer an aliguot of the Sample solution estimated to 
eontain 2-3 mg of methyldopa to a 100-mL vo!umet- 
ric fiask, Adjust the finał volume, if necessary, with 
Medium to 10 mL To a second 100-mL volumetric 
fiask add 10.0 mL of Standard solution, and to a third 
100-mL volumetric fiask add 10.0 mL of Medium to 
rovide a blank. Pipet 5.0 mL of Solution A tnto each 
ask, dilute with Solution B to vdume, and mix. De- 
termine the absorbances of the Standard solution and 
the Sample solution at the wavelength of rnaxtmum 
absorbance, using the blank in the reference celi. 
Calculate the percentage of the labeled amount of 
methyldopa (CioHnNO.ą) dissolved: 

Result ^ (A u /A,) x (Cs/i) x V x 100 

Ay - absorbance of the Sample solution 
Ai - absorbance of the Stondard solution 
C 5 = concentration of anhydrous methyldopa in the 
Standard solution (jig/mL) 
i = label claim (mg/Tabiet) 
l'' = volume of the medium, 900 mL 

Tolerances: NLT 80% (Q) of the labeled amount of 
methyldopa (C^NuNO^) is dissohred* 

H y d r o cn I o r oth laz id e 

Medium: 0,1 N hydrochloric acid; 900 mL 
Apparatus 2: 50 rpm 
Time: 60 min 
Instrumental conditions 
Modę: Vis 

Analytkaf wavelength: 317 nm 
Celi: 1 cm 

Standard solution: USP Hydrochlorothiazide RS in 
Medium 
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Sample solution: Pass a portion of the solution under 
test through a suitable filier. Dilute with Medium to a 
concentratbn that rs similar to the Standard solution. 
Tolerances: NLT 80% (Q) of the labeled amount of 
hydrochlorothiazide (G/HtiClINhChS*) is dis$olved. 

* UNIFORMITY OF DOSACE UNITS (905) 

Procedurę for content uniformity; Proceed as directed 
fn the Assav t except use the following Sample solution. 
Sample solution: Transfer 1 Tablet to a 250-mL volu- 
metric fiask, add 50 mL of water, and shake gently, if 
neeessary, to disintegrate the Tablet. Do not sonicate, 
After the Tablet has completely disintegrated, add 
25 mL of acetonitrile, and shake by mechanical means 
for 30 min. Add 1 3 ml of 1 N hyarothlonc acid, and 
shake by mechanical means for an additional 5 min. 
Dilute with water to volume. 

Acceptance criteria; Meet the reauirements with re- 
spect to methyldopa and hydrochlorothiazide 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-dosed 

containers. 

* USP Reference Standards (11) 

USP Hydrochlorothiazide RS 

USP Methyldopa RS 


Methyldopate Hydrochloride 


O 



CuHuNCh- HCI 275.73 

L-Tyrosine, 3-hydroxy-a-methyJ-, ethyl ester, hydrochloride. 
l-3-(3,4-Dihydroxyphenyl>2-methyialanine ethyl ester hy¬ 
drochloride [5123-53-5; 2508-79-4], 

» Methyldopate Hydrochloride contains not iess 
than 9Ś.0 percent and not morę than 101.0 per- 
cent of C 12 H 17 NO 4 ■ HCI, calculated on the dried 
basis* 

Packaging and storage—Preserve in well-closed contain- 
ers. Storę at 25°, excursions permitted between 15° and 
30°. 

USP Reference standards (11)— 

USP Methyldopate Hydrochloride RS 

Identifkation— 

A: Infrared Absorption (197M). 

B: Ultraviolet Absorption (197U)— 

Solution: 50 pg per mL. 

Medium: 0.1 N hydrochtoric acid, 

Absorptivities at 280 nm, calculated on the dried basis, do 
not differ by morę than 3,0%. 

C: It responds to Identification test C under Methyldopa . 

D: It responds to the tests for Chloride (191), except that 
on the addition of the slight excess of 6 M ammonium hy- 
droxide a brown predpitate is formed. 

Specific rotation (781S): between -13.5° and -14.9° 

(X - 405 nm). 

Test solution: 40 mg per mL, in 0.1 N hydrachloric add, 
pH (791): between 3.0 and 5.0, in a solution (1 in 100). 
Loss on drying (731)—Dry it at 100 c and at a pressure not 
exceeding 5 mm of mercury for 2 hours: it loses not morę 
than 0,5% of fts weight. 


Residue on ignition (281): not morę than 0,1%, 


Delete the following: 

*Heavy metals, Method li (231): 0.001%.® comcU) 1-^201 e) 

Assay^ 

Mobile solvent —Prepare a suitable solution of 0,02 M 
monobasic sodium phosphate and 0.015 M phosphoric acid 
in a water and metnanol solution (approximately 15.5:4.5) 
such that the retention time of methyldopate hydrochloride 
is approximately 6,5 minutes, 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Methyldopate Hydrochloride RS in the Mo¬ 
bile solvent to obtain a solution contalning about 1 mg per 
mL. 

Assay preparation —Transfer about 50 mg of Methyldo¬ 
pate Hydrochloride, accurately weighed, to a 50-mL volu- 
metric fiask, dissolve in and dilute with Mobile solvent to 
volume. 

Procedurę —Introduce separately 20-pL portions of the As¬ 
say preparation and the Standard preparation into a high- 
pressure liquid chromatograph (see Chromatography (621» 
operated at 25°, by means of a suitable microsyringe or 
sampling valve, adjusting the operatina parameters such 
that the peak obtained with the Standard preparation is 
100% fulLscale. Typically, the apparatus is fitted with a 
4-mm x 30-cm column that contains packing LI, is 
equipped with an UV detector capable of monitoring ab¬ 
sorption at 280 nm and a suitable recorder, and is capable 
of operating at a column pressure between 700 and 
1700 psi. In a suitable chromatogram, three replicate injec- 
tions of the Standard preparation show a relative standard 
deviation of not morę than 1.5%. Determine the peak areas, 
at equivalent retention times, obtained with the Assay prepa¬ 
ration and the Standard preparation , and calculate the quan- 
tity, in mg, of C^H^NO.* ■ HCI in the portion of Methyldo¬ 
pate Hydrochloride taken by the formula: 

$0C(Au/A,) 

in which C is the concentration, in mg per ml, of USP 
Methyldopate Hydrochloride RS in the Standard preparation; 
and Au and A* are the peak areas obtained from the Assay 
preparation and the Standard preparation, respectiyely. 


Methyldopate Hydrochloride Injection 

» Methyldopate Hydrochloride Injection is a ster- 
ile solution of Methyldopate Hydrochloride in 
Water for Injection. It contains not less than 
90.0 percent and not morę than 110,0 percent of 
the labeled amount of methyldopate hydrochlo¬ 
ride (CuH^NCh, * HCI). 

Packaging and storage—Preserve In single-dose contain- 
ers, preferabfy of Type I glass, 

USP Reference standards (11)— 

USP Endotoxin RS 

USP Methyldopate Hydrochloride RS 

I denttf icati on— 

A: Dilute a volume of Injection with a mtxture of chloro¬ 
form and mediano! (1:1), if neeessary, to obtain a solution 
containing about 5 mg of methyldopate hydrochloride per 
mL. Appiy separately 10 juL of tnis solution and lO pl of a 
Standard solution of USP Methyldopate Hydrochloride RS in 
a solvent mixture of chloroform and methanol (1:1) contain¬ 
ing 5 mg per mL to a suitable thin-layer chromatographic 
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piąte (see Chromatography (621)) coated with a 0.25-mm 
layer of chroma tographlc silica gel. Al Iow the spots to dry, 
and deve!op the chrom atog ram in a saturated c ham ber 
with a solvent system consisting of a mixture of butyl alco- 
hol, water, and formie acid (7:2:1), until the solvent front 
has moved about three-fourths of the length of the piąte. 
Remove the piąte from the developing thamber, mark the 
solvent front, and allow the solvent to eyaporate* Locate the 
spots on the piąte by lightly spraying with Folin-Ciocalteu 
phenol T5 followed by spraying with sodium car bo na te so- 
lution (T in 10): the R f vaiue of the pnncipaf spot obtained 
from the test solution corresponds to that obtained from 
the Standard solution. 

S: If responds to the tests for Chloride (191), with the 
exception that the 6 N ammonium hydroxide ts omitted. 
Bactenal Endotoxins Test (85)—It eon tai ns not morę 
than 0.5 USP Endotoxin Unit per mg of methyldopate hy- 
drochloride* 

pH {79 1): between 3.0 and 4,2, 

Partkulate Matter In Injections (788): meets the re- 
quirement$ under smafl-voJume injections. 

Other requirements—It meets the reguirements under In- 
jections and Impfonted Drag Products (1), 

Assay-^ 

Buffer solution —To 214 g of monobasic potassium phos¬ 
phate add 700 mL of water, and stiń Cautiously add 75 ml 
of sodium hydroxide solution (1 in 2), and stir until solution 
is complete. Adjust with sodium hydroxide solution (1 in 2) 
to a pH of 8.0, and dilute wtth water to 1000.0 mL. 

Water-saturated tributylphosphate —Shake 800 mL of 
tributyi phosphate with 100 ml of water, and discard the 
lower, aqueous phase. FMter the upper phase* 

Standard preparation —Transfer about 25 mg of USP 
Methyldopate Hydrochforide RS, accurately weighed, to a 
25-mL volumetric fiask, add water to volume, and mrx. 
Transfer 5 mL of thrs solution to a 100-mL volumetric fiask, 
add OT N suffunc actd to volume, and mix, Use a freshly 
prepared solution. The Standard preparation eontains about 
50 pg per mL. 

Assay preparation —Transfer to a 50-mL volumetric fiask 
an accurately measured vo!ume of injection, equivafent to 
about 50 mg of methyldopate hydrochloride, add water to 
volume, and mix. Transfer a 5.0-mL aiiguot of the solution 
to a 50-mL separator, add 15 mL of Burfer solution and 
10 mL of Watensoturoted tributyl phosphate , and shake for 
about 1 minutę. Allow the phases to separate, and transfer 
the lower, agueous phase to a second 60-mL separator. To 
this separator add a second 1 G-mL portion of Water-satu- 
rated tributyl phosphate, shake for about 1 minutę, allow the 
phases to separate, discard the lower, aqueous phase, and 
add the upper tributyl phosphate phase to the phase re- 
tained in the first separator. Rinse the second separator with 
about 2 mL of Water-saturated tributyl phosphate , and add 
the rinsing to the first separator. Extract the phase con- 
tained in the first separator with two 25-mL portions of 0,1 
N sulfunc acid, Collect the acid extracts in a 100-mL volu- 
metric fiask, add 0.1 N suffunc acid to volume, and mix. 
Filter, if necessary, to obtain a elear solution. 

Procedurę —Concomitantly determine the absorbances of 
the Assay preparation and the Standard preparation in 1 -cm 
cells at the wavefength of maximum absorbance at about 
283 nm, with a suitable spectrophotometer, using 0.1 N 
sulfuric acid a$ the blank, Calculate the guantity, in mg, of 
methyldopate hydrochioride (CuHuNOi - IHCI) tn each mL 
of the Injection taken by the formula: 

{CiV){AulA$ 

in which C is the concentration, in pg per mL, of USP 
Methyldopate Hydrochioride RS in the Standard preparation ; 

V is the volume, in ml, of Injection taken; and Au and As are 


the absorbances of the Assay preparation and the Standard 
preparation f respectively. 


Methylene Blue 


Change to read: 



Cl 6 H lB GN 3 S ■ A XFbOAU5F40 

Phenothiazin-5-ium, 3,7-bis(drmethylamino)-, chloride; 
A 3,7-Bis(dimethylamino)phenothiazin-5-ium chloride; 
Pentahydrate 409.93 

[32680-41-4] 

Trihydrate *373-90 a wp.(o 

[7220-79-3], 

‘Monohydrate 337,90 

[122965-43-9] * AUSMO 

Anhydrous 319.85 

[61-73-4]. 

DEFINmON 


Change to read; 

Methylene Blue eontains *NLT 97 .O%aujn 0 and NMT 
103*0% of methylene blue (CigHiuCINjS), calculated on 
the dried basis. 

IDENTIFICATION 


Change to read: 

• *A -AUSW0 INFRARED ABSORPTION (197K) 


Add the following: 

B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

Add the following; 

** C lOEPłTTFfCATlON Tests—General (191), Chloride 

Sample solution: Ignite 50 mg of Methylene Blue with 
0.5 g of anhydrous sodium tarbonate, Cool and dis- 
solve the residue in 10 mL of 2 N nitric acid. Filter and 
use 2 mL of the filtra te for performing the test. 
Acceptance criteria: Meets the requirements*t/jpjef 

ASSAY 


Change to read: 

• Procedurę 

a [Mgte— Ali Solutions containing methylene blue are rec- 
ommended to be prepared fresh before analysis.] 
Solution A: 0,1% thfluoroacetic add in water 
Solution B: Acetonitrile 
Diluent: Solution A and Solution B (70:30) 

Mobile phase: See Tobie 1. 
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Table 1 


Time 

(min) 

Solution A 

Solution B 

(%) 

0 

80 

20 

5 

80 

20 

25 

30 

70 

32 

30 

70 

33 

80 

20 

38 

80 

20 


Standard solution: 1 mg/mL of USP Methylene Blue RS 
in Diluent Stirring and sonication may be necessary for 
compiete dissolution. 

Sample solution: 1 mg/mL of Methylene Blue in Difu- 
ent Stining and sonication may be necessary for com- 
plete dissolution. 

Chromatographic system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 246 nm 

Column: 4.ó-mm x 10-crn; 3.5-pm packing LII 
Column temperaturę: 30 c 
Flow ratę: 1 mL/min 
injection yolume: 5 pL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity reąuirements 
Tarling factor: NMT 3.0 
Relative standard deviation: NMT 1.10% 

Analysis 

Samples: Standard sofution and Sample soluthn 
Calcu late the percentage oi methylene blue 
(CifiH^CINjS) in the portion of Methylene Blue taken: 

Resull = (rjr % ) x (Ci/Cu) x 100 

ru 4, peak response of methylene blue from fhe 
Sample soluthn 

O = peak response of methylene blue from the 
Standard s olution 

C s - concentration of USP Methylene Blue RS in 
the Standard sofution (mg/mL) 

Co - concentration of Methylene Blue in the Sample 
solution (mg/mL) 

Acceptance criteria: 97.0%-l 03.0% on the dried 

basłSit^wo 

tMPURITIES 


Change to read: 

* Residue on Ignition (281): A NMT 0.15 % AŁ / S m 


Change to read: 

* A ARSENIt 

Analysis: Proceed as directed in Elemental ImpuriUes— 
Procedures (233), Procedurę 2: ICP-MS. AU5P40 

Acceptance criteria: 8 ppm 


Change to read: 

* Copper oft ZlNC 

A Analysis: Proceed as directed in Elemental ImpuriUes — 
Procedures (233), Procedurę 2: ICP-MS. 

Acceptance criteria: NMT 100 ppm of zinc and NMT 
200 ppm of copperit/sMtp 


Change to read: 

* Organki Impurities 

A Diluent, Mobile phase, Standard solution, Sample 
solution, and Chromatographic system: Proceed as 
directed in the Assay. 

System suitabiiity solution: 1 ma/ml of USP Methyl¬ 
ene Blue RS ano 0*025 mg/mL of USP Azure B RS in 
Diluent 

$ensitivity solution: 0.S pg/mL of USP Methylene Blue 
RS in Diluent from the Standard solution 
System suitabiiity 

Samples: System suitabiiity solution and SensitMty 
solution 

Suitabiiity regurrements 

Re solution: NLT 3,5 between methylene blue and az¬ 
ure B peaks, System suitabiiity solution 
Signal-to-noise ratro: NLT 10, SensitMty solution 
Analysis 

Sample: Sampfe solution 

Calculate the percentage of azure B or any unspecified 
impurity in the portion of Methylene BJue taken: 

Result = (ro/rr) x 100 

fu - peak response of azure B or any unspecified 
impurity from the Sample solution 
rr = sum of all the peak responses from the Sample 
soluthn 

Acceptance criteria: See Table 2, Disregard any peak 
less than 0,05%, 


Table 2 


Name 

Re!atlve 

Retentlon 

Time 

Acceptance 

Criteria, 

NMT 

Azure B' 1 

0.8 

2,5 

Methylene blue 

1.0 

__ 

Any unspecified 
impurity 

— 

0J0 

Total impurities' 1 

— 

0.5 


■ 3-(Dimet hy la m ino)* 7Ą meihyla m ino)-phenodii azipe-5-ium ch foride. 
b Total impurittei does not include azure B 


AUSP40 

5PECIFIC TESTS 

Change to read: 

* Loss ON Drying (731) 

Analysis: Dry at A 105 c for 5 h, A u$P 4 o 
Acceptance criteria: a 8.Q%-22.Q% AU sp4o 

Add the folfowing: 

** Bacterial Endotoxins Test (85): NMT 2.5 USP Endo- 
toxin Units/mL*uj^(j 


Add the following: 

A * Microbial Enumeration Tests (61); The total aerobic 
microbial counl is NMT 10 2 cfu/g, A ui^o 

ADDITIONAŁ REQU1REMENT5 


Change to read: 

* Packaging and Storage: Preserve in weILdosed contain- 
ers and protect from light. Storę A below 30°. A u$w 
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C hangę to read: 

* USP Reference Standards (11) 

*USP Azure B RS 

3-(Dfmethylamino)-7-(rnethylannino)-phenothiazine- 
5-sum chloride, 

CtsHraCINjS 305,82 
USP Endotoxin RS 

AUSP40 

USP Methylene Blue RS 


Methylene Blue Injection 

» Methylene Blue Injection is a sterile solution of 
Methylene Blue in Water for Injection, It contains, 
in each mL, not less than 9.5 mg and not morę 
than 10.5 mg of methylene blue (CieHisCIN^S • 
3 H 2 0 ). 

Packaging and storage—Preserye in single-dose contain- 
ers, preferably of Type I glass. 

USP Reference standards (11)— 

USP Endotoxin RS 
USP Methylene Blue RS 

Identification— 

A: The visib!e absorption spectrum of the solution em^ 
ployed for measurement of absorbance in the Assay exhibits 
maxima and minima at the same wavelengths as that of the 
Standard solution employed in the Assay, concomitantly 
measured, 

B: Diiute a portion of the Injection with an equal volume 
of methanol, Dissofye 5 mg of USP Methylene Blue RS in 
1 mL of a m!xture of equarvoiumes of methanol and water. 
Apply 1 pL of each solution to a thin-layer chromatographic 
piąte, coated with a 0.25-mm layer of chromatoarapnic sil- 
ica gel, allow the spots to dry, and develop the chromato- 
gram, ustna a mixture of water, alcohol, and acetic acid 
(4:3:3) as the solvent system, until the solvent front has 
moved about 10 cm above the linę of application, Remove 
the piąte from the developing cham ber, and aflow the sol- 
vent to evaporale: the Rf value of the principaf spot ob- 
tained from the Methylene Blue corresponds to that ob- 
tained from the Reference Standard, 

Racterial Endotoxins Test (85)—It contains not morę 
than 2,5 USP Endotoxm Units per ml. 
pH (791): between 3.0 and 4,5, 

Other requirements—It meets the reąuirements under In- 
jections and tmplanted Drug Products ( 1 ). 

Assay—Diiute an accurately measured volume of Injection, 
equivalent to about 100 mg of methylene bJue trihydrate to 
a 200-rnL volumetric fiask, dissolve in and dikite with di¬ 
luted alcohol to volume, and mix. Transfer 5.0 mL of Lhls 
solution to a 100-mL volumetric fiask, diiute with diluted 
alcohol to volume, and mix. Transfer 5.0 mL of this solution 
to a 50-mL voiumetric fiask, diiute with diluted alcohol to 
volume, and mix. This solution contains about 2.4 pg of 
methylene blue trihydrate (2 pg of anhydrous methylene 
blue) per mL, Prepare a Standard solution of USP Methylene 
Blue RS as directed in the 4ssoy under Methylene Biue , Goń¬ 
com i tan tly determine the absorbance of both Solutions In 
1-cm cells at the wavefength of maximum absorbance at 
about 663 nm, with a suitable spectrophotometer, usrng di¬ 
luted alcohol as the blank. Calculate the ąuantity, in mg, of 


methylene biue (Ci 6 H 1b CINjS ' 3H 2 0) in each mt of the In- 
jection taken by the formula: 

(373,90 1 319,86)(40C / V)(Au / A>) 

in which 373.90 and 319.86 are the molecular weights of 
methylene blue trihydrate and anhydrous methylene blue, 
respectively; C is the eon centra li on, in pg per mL, of USP 
Methylene Blue RS in the Standard solution; V is the vol- 
ume, in ml, of Injection taken; and A u and As are the ab- 
sorbances of the solution from the Injection and the Stan¬ 
dard solution, respectively. 


Methylene Blue Injection, Veterinary 

DEFINITION 

Methylene Blue Injection, Veterinary is a stenie solution of 
Methylene Blue in Water for Injection. It contains NLT 
9.5 mg/mL and NMT 10.5 mg/mL of methylene blue tri¬ 
hydrate (Ci 6 HiflCIN 3 S ■ 3H 2 G). Prepare Methylene Blue ln- 
jection, Veterinary as follows (see Pharmaceutical Com- 
pounding—Stenie Preporations (797)): 


Methylene Blue 

5 Q 

Sterile Water for Injection or Sodium Chloride 
Injection (0.9%), a sufficient quantlty to 
make 

500 mL 


Dissolve an accurately weighed ąuantity of Methylene Blue 
in Sterile Water for injection or Sodium Chloride Injection 
(0.9%), and diiute to volume, with mixing. Sterilize by a 
suitable means, such as sterile fiftration or autodaving, 

IDENTIFICATION 

* A, The visible absorption spectrum of the Sample solu - 

tion exhibits maxima and minima at the same wave- 
lengths as that of the Standard solution, concomitantly 
measured as directed in the 4ssoy, 

■ R, THIN-LAYER CHROMATOGRAPHtC IDENTIRCATION TEST 

( 201 ) 

Diluent: Methanol and water (1:1) 

Standard solution: 5 mg/mL of USP Methylene Blue RS 
in Diluent 

Sample solution: Diiute a portion of the Injection with 
an equal volume of methanol, 

Application volume: I pL 

Deveiopinq solvent system: Alcohol, acetic acid, and 
water (3:3:4) 

Anafysis 

Sam pies: Standard solution and Sample solution 
Allow the spots to dry, and develop until the soivent 
front has moved about 10 cm above the linę of applica- 
tion. Remove the piąte from Lhe chamber, and alfow 
the soivent to evaporate, 

Acceptance criteria: The Rr value of the principal spot 
from the Sample solution corresponds to that from the 
Standard solution. 

ASSAY 

* Procedurę 

Standard solution: 2jig/mL of USP Methylene Blue RS 
in diluted alcohol 

Sample solution: Diiute a vo!ume of Injection with 
diluted alcohol to obtain a solution with a nominał eon- 
centration of about 2.4 pg of methylene blue trihydrate 
(2 pg of anhydrous methylene blue)/mL, 
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Spectrometric conditions 
(See Ultraviolet-Visib(e Spectroscopy (857).) 

Modę: UV-VIs 
Detector: 663 nm 
Celi: 1 cm 
Analysis 

Sampfes: Standard solution and Sampie solution. Com 
comitantly determtne the absorbance of both Solu¬ 
tions, ustna ciiluted alcohol as the blank. 

Calculate the quantity, in mg, of GgHisCNzS - 3 H 2 O in 
each ml of Injection taken: 

Result = (Au/ As) x (C 5 /Cu) xLx (Mn/M a) 

Au - absorbance of the Sampie solution 
As = absorbance of the Standard solution 
Cs = concentration of methyiene blue trlhydrafe in 
the Standard solution (mg/mL) 

Cu = nominał concentration of methyiene blue 
tri hydra te in the Sampie solution (mg/mL) 

Mr? = molecular weight of methyiene blue trihydrate 
(373.90) 

Mrz - molecular weight of methyiene blue 
anhydrous (319.86) 

L - labeled amount of methyiene blue in the 
InjectEon (1 0.0 mg/mL) 

Acceptance criteria: 9.5-10,5 mg/mL of CieHiaCIN^S * 
3H 2 0 

SFECIFiC TESTS 

o PH (791): 3.0—4.5 

* Bacterbal Endotoxbns Test (85): NMT 04 7 USP Endo- 

toxin Unit/mg of methyiene blue 
o Sterility Tests (71): Meets the reguirements 
o Other Requirements: It meets the requirements under 
Labeiing (7), Labels and Labeling for Injectable Products . 

ADDITIONAL REQU1REMENTS 

» Fackaceng AND Storage: Preserve En single-dose contain- 
ers, preferably of Type I amber glass. Storę at room tem¬ 
peraturę, protected from light 
<s Labeling: Labę! it to indicate that it is to be disoarded 
after its beyond use datę, to State that it is to be kept 
out of the reach of children, and to indicate the nominał 
content of methyiene blue in the injection and whether 
it was prepared in Stenie Water for Injection or in 5o- 
dium Chloride Injection (0.9%). La bel it to indicate that 
the dose is not to exceed 30 mg of methyiene blue/kg of 
body weight/h. Label it to indicate that It is for veterinary 
use only and to State the Beyond-Use Datę ♦ 

* Beyond-Use Datę; NMT 365 days after the dale on 
which it was compounded 

o USP Reference Standards (11) 

USP Endotoxin RS 
USP Methyiene Blue RS 


Methylergjorioyme MaSeate 


CzoHzsN^Oz ■ C 4 H 4 O 41 455.50 

Ergoiine- 8 -carboxamide, 9,10-didehydro-N-[1 -(hydroxy- 
methyl)propyl]- 6 -methyL, [8/3(5)]-, (Z)-2-butenedioate 
( 1 : 1 ) (salt); 

9,10-Didehydro-/V-[(5>1 -{hydroxymethy[)propyl> 
ó-methylergoline-8/3-carboxamide maleate ( 1 : 1 ) (salt) 
[57432-61-8]. 


DEFINITION 

Methylergonovine Maleate contains NLT 97.0% and NMT 
103.0% of methylergonovEne maleate (C 20 H 25 N 3 O 2 - 
C4H4O4), calculated on the dried basis. 

IDENTIFICATION 

® A. INFRARED ABSORPTION (197K) 

* B. The R t - vafues of the principal fluorescent spot and the 
prindpaf blue spot of the Sampie solution correspond to 
those of the Standard stock solution f as obtained in the 
test for Related Alkaloids, 

A55AY 
« Procedurę 

Conduct this procedurę with a minimum exposure to 
light. 

Mobile phase: Acetonitrile and 2.0 g/L of monobasic 
potassium phosphate (1:4) 

Diluent: 2.5 mg/mL of tartaric acid prepared as foilows. 
Transfer a suitable amount of tartaric acid to a suitable 
yolumetric fiask, add 50% of the fiask vofume of water, 
and mix with shaking. DElute wlth methanol to vo!ume. 
Allow the mixture to cool before use. 

Standard stock solution: 0.1 mg/mL of USP 
MethylergonoMne Maleate RS in Diluent. Shake by me- 
chanical means for 15 min. 

Standard solution: 4pg/mL of USP Methy!ergonovine 
Maleate RS from the Standard stock solution in Diluent 
Sampie stock solution: 0.2 mg/mL of Methylergo- 
novine Maleate in Diluent Shake by mechanicai means 
for 15 min or until completely dlssolved. 

Sampie solution: 4 pg/mL of Methyiergonovine 
Maleate from the Sampie stock solution in Diluent 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: Fluorescence with excitation at 315 nm 
and emission at 423 nm 
Column: 4,6-mm x 25<m; packing L7 
Temperaturę: 30 n 
Flo w ratę; 2 m L/m En 
Injection volume: 20 pL 
System suitability 
Sampie: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2 , 0 % 

Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of methylergonovEne maleate 
(C 20 H 25 N 3 O 2 - C 4 H 4 O 4 ) in Lhe portion of Methylergo- 
novine Maleate taken: 

Result - (ry/Cs) x ( Q/C u ) x 100 

fu - peak response from the Sampie solution 

r$ = peak response from the Standard solution 

C s - concentration of USP Methylergonovme 

Maleate RS in the Standard solution (pg/mL) 

Cu - concentration of Methylergonoyine Maleate in 
the Sampie solution (pg/mL) 

Acceptance criteria: 97.0%-l 03.0% on the dried basis 

impurities 

e Residue dn (gnition (281); NMT 0 . 1 % 

■ Related Alkaloids 

Conduct this test promptly, without exposure to daylight 
and with minimum exposure to arEifictai light. Solutions 
containing methylergonovEne maleate shouid be pre¬ 
pared immediately before use. 

Diluent: Alcohol and ammonium hydroxide (9:1) 
Standard stock solution: 10 mg/mL of USP 
Methylergonovine Maleate RS in Diluent 
Standard solution A: 0.20 mg/mL of USP Methyfergo- 
novine Maleate RS from the Standard stock solution in 
Diluent 
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Standard solution B: 0.10 mg/ml of USP Methylergo- 
novme Maleate RS from the Standard stock solution in 
Diluent 

Standard solution C: 0.05 rng/mL of USP Methylergo- 
novine Maleate RS from the Standard stock solution In 
Diluent 

Sample solution: 10 mg/mL of Methylergonoyine 
Maleate in Diluent 
Chromatographic system 
(See Chromatograpny (621), Thin-Layer Chromoto- 
graphy.) 

Modę: TLC 

Adsorbent: 0,25-mm layer of chromatographic silica 
gel mixture 

Application volume: 5 uL 

Developing solvent system: Chloroform, methanol, 
and water (75:25:3), eguilibrated for 30 min 
Spray reagent: 10 mg/mL of p-dimethylaminobenzal- 
dehyde in a cooled mixture of alcohol and hydrach lo* 
ric add ( 1 : 1 ) 

Anafysis 

Samples: Standard stock solution, Standard solution 4, 
Standard solution S, Standard solution C, and Sample 
solution 

Proceed as directed in the chapter. Locate the spots on 
the piąte by spraying thoroughiy and evenly with 
Spray reagent. Immediately dry m a stream of nitrogen 
for 2 min. 

Acceptance criteria: The R F yalue of the prindpal spot 
of the Sample solution corresponds to that of the Sfor?' 
dard stock solution . Estimate the concentration of any 
other spots observed from the Sample solution by com- 
panson with Standard solution A, Standard solution B , 
and Standard solution C. The spots from Standard solu* 
tion A t Standard solution 0, and Standard solution C are 
equivalent to 2.0%, 1.0%, and 0.50% of impurities, re- 
spectively. The sum of the impurities is NMT 2.0%. 

SPECIFIC TESTS 

* Optical Rotatoon (7815), Specifk Rotation 

Sample solution: S mg/ml of Methylergonovine 
Maleate in water 

Acceptance criteria: +44° to +50° 

* PH (791) 

Sample solution: 0.2 mg/ml of Methylergonoyine 
Maleate in water 
Acceptance criteria: 4.4-5.2 

* Loss on Drying (731) 

Analysrs: Dry under vacuum at 80° to constant weighl 
Acceptance criteria: NMT 2.0% 

ADDITJONAl REQUIREMENT5 

* Packaging and Storage: Preserve in tight, light-resistant 

containers, and storę in a cold place. 

* USP Reference Standards ( 11 ) 

USP Methylergonoyine Maleate RS 


Methylergonoyine Maleate Injection 

DEFINmON 

Methylergonoyine Maleate injection is a stenie solution of 
Methylergonovlne Maleate in Water for Injection. Each mL 
contains NLT 90.0% and NMT 110.0% of the labeled 
amount of methylergonovine maleate (Ć 20 H 25 N 3 O 2 ■ 
C4H4O4). 

IDENTIFICATION 

• A. The R? values of the prindpal fluorescent spot and the 
Principal błue spot of the Sample solution correspond tc 
those of the Standard stock solutlon t as obtained in the 
procedurę for Organie Impurities, Related Alkaloids . . 


« B. PROCEDURĘ 

Sample solution: 0.67 mg/mL of methylergonoyine 
maleate from injectfon in water 
Anafysis: The Sample solution exhibits a bluish fluores- 
cence under UV light. To this solution add 2 mL of a 
solution of glacial acetic add in ethyl acetate ( 1 : 2 ), and 
stratrfy 2 ml of sulfuric acid, by pipetting, under the 
solution, 

Acceptance criteria: A bluish-purple ring appears at the 
interface of the two l»quids. 

ASSAY 

• Procedurę 

[Notę—C onduct this procedurę with minimum exposure 
to light] 

Mobile phase: Acetonitriie and 0.015 M monobasic po- 
tassium phosphate solution (1:4) 

Diluent: 5 mg/ml of tartaric acid in water and metha¬ 
nol (1:1). Allow the mixture to cool before use, [NOTĘ— 
Dissolve tartaric add with water, then add an equa! vol- 
ume of methanol.] 

Standard solution: 100 pg/ml of USP Methylergo¬ 
noyine Maleate RS in Diluent. [NOTĘ—Shake by mechan- 
icaf means for 15 min or until completely dissdved,] 
Sample solution: 100 |ig/mL of methylergonoyine 
maleate from Injection in Diluent 
Chromatographic system 
(See Chromatograpny (621), System Suitabifity.) 

Modę: LC 

Deteetor: UV 240 nm 

Column: 4-mm x 25-cm; packing 17 

Column temperaturę: 30^ 

Flow ratę: 2 ml/min 
injection size: 20 jlL 
System suitability 
Sampfe: Standard solution 
Suitability reguirements 

Column efficiency: NLT 1000 Lheoretical plates 

Tailing factor: NMT 2,0 

Reiative standard deyiationr NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcu late the percentage of C 20 H 25 N 3 O 2 ■ C 4 H 4 O 4 in 
each mL of Injection taken: 

Result - (r u /rs) x (Q/Cu) x 1 00 

ru = peak response from the Sample solution 
- peak response from the Standard solution 
Cs = concentration of USP Methylergonoyine 

Maleate RS in the Standard solution (pg/ml) 

Cu = nominał concentration of the Sample solution 
((ig/mL) 

Acceptance criteria: 90.0%-l 10.0% 

IMPURITIES 
Organie Impurities 

• Procedurę: Related Alkaloids 

[Notę— Conduct this test promptly, without expo$ure to 
daylight and with minimum exposure to artifida! lighl] 
Diluent: Alcohol and ammonium hydroxide (9:1) 

[NOTĘ—Ali Solutions should be prepared immediately 
before use.] 

Standard stock solution: 10 mg/mL of USP 
Methylergonoyine Maleate RS in Diluent 
Standard solution A: 0.50 mg/mL of USP Methylergo- 
novrne Maleate RS from the Standard stock solution in 
Diluent 

Standard solution B: 0,20 mg/ml of USP Methylergo¬ 
noyine Maleate RS from the Standard stock solution in 
Diluent 

Standard solution C: 0.10 mg/ml of USP Methyiergo- 
novine Maleate RS from the Standard stock solution fn 
Diluent 
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Standard solution D: 0,05 mg/mL of USP Methylergo- 
novine Maleate RS from the Standard stock solution in 
Diluent 

Sample solution: Transfer the equivalent of 5 mg of 
methylergonovine maleate from Injection to a 
separator, and extract with three 5-mL portions of 
chloroform. Discard the chloroform extracts. Render ab 
kalinę to litmus with 6 N ammonium hydroxide, and 
extract with three 5-mL portions of chloroform, Evapo- 
ratę the combined extracts with the aid of a current of 
air, but without heat, to dryness. Disso3ve the residue 
so obtained in 0,5 mL of Diluent. 

Chromatographic system 
(See Chromatography (621), Thin-Layer Chromało - 
grophy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic siEica 
gel mixture 

Application volume: 5 pL 

Developing so!vent system: Chloroform, methanol, 
and water (75:25:3), equilibrated for 30 min 
Spray reagent: 10 mg/mL of p-dimethylamlno- 
benzaldehyde in a cooled mixture of alcohol and hy- 
drochlonc add (1:1) 

Analysis 

Sam pies: Standard stock solution , Standard solution A, 
Standard solution 8, Standard solution C, Standard so- 
iutlon D, and Sample solution 

Proceed as directed in the chapter. Locate the spots 
on the piąte by sprayEng thoroughly and evenly with 
Spray reagent immediately dry In a stream of nitro- 
gen for 2 min, 

Acceptance criteria: The Rh value of the principal spot 
from the Sample solution corresponds to that from the 
Standard stock solution , Estimate the concentration of 
any other spots observed in the lane for the Sample 
solution by comparison with Standard solution A, Stan¬ 
dard solution fi, Standard solution C, and Standard solu - 
tion D: the spots from the 0.50-, 0.20-, G.10-, and 
0.05-mg/mL dilutions are equiva1ent to 5.0%, 2.0%, 

1.0%, and 0.50% of impurities, respectively. The sum 
of the impurities is NMT 5.0%. 

SPECSFIC TEST5 

a PH (791): 2.7-3.5 

« BACTERIAL ENDOTOXłNS TEST (85): NMT 1.7 USP Endo- 
toxin Units/pg of methylergonovine maleate 
*> Dther Requirements; Meets the requlrements under In- 
jections and Impfanted Drug Products (1) 

ADDmONAL REQUmEMENTS 

* Fackaging and Storage: Preserve in single-dose, light- 

resistant containers, preferably of Type I glass. Storę in a 
refrigerator. 

* USP Reference Standards (11) 

USP Endotoxin RS 

USP Methylergonovine Maleate RS 


Methylerqonovine Maleate Tabiets 


» Methylergonovine Maleate Tabiets contain not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of 
methylergonovine maleate (C 20 H 25 N 3 O 2 * C 4 H 4 O 4 ), 


Fackaging and storage—Preserve in tight, llght-resistant 
containers. 

USP Reference standards (11)— 

USP Methylergonovine Maleate RS 


Identification— 

A: The Rf values of the principal ffuorescent spot and the 
principal blue spot in the chrom atogram of the Test prepara¬ 
tion correspond to those in the chromatografu of the Stan¬ 
dard preparation, as obtained in the test for Related alkaloids 
under Ergonovine Maleate, using the Tabiets instead of Ergo- 
novine Maleate. 

B: Transfer a quantity of powdered Tabiets, equivalent to 
about 4 mg of methylerqonovine maleate, to a separator, 
add 20 mL of water, and render alkaline to litmus with 50 - 
dium carbonate solution (1 in 10), Extract with three 20-mL 
portions of chloroform, filter the combined chloroform ex- 
Łracts Into a smali evaporating dish, and evaporate on a 
steam bath to dryness. Dissolve the residue in a mtxture of 
6 mL of water and 0.3 mL of hydrochloric acid, and filter, if 
necessary: the solution so obtained exhlbits a bluish fluores- 
cence under UV iight. To this solution, add 2 mL of a solu- 
tion of gfacia! acetic acid in ethyl acetale (1 in 2), and strat- 
rfy 2 mL of sulfuric acid, by pipetting, under the solution: a 
bluish purple ring appears at the interface of the two l[q- 
uids. 

Dissofytion (711)— 

Medium: tartaric acid solution (1 in 200); 900 mL. 

Apparatus 2: 75 rpm. 

Time: 30 minutes. 

Procedurę —Filter a portion of the solution under test Into 
a fiask. Concomitantly determine the fluorescence intensity 
of this solution in comparison with a Standard solution of 
USP Methylergonovine Maleate RS in the same medium 
having a known concentration of about 0.22 f.ig per mL in a 
fluorometer at an excitation wavelength of about 327 nm 
and an emission wavelength of about 428 nm, using tartaric 
acid solution (1 En 200) as the blank, 

Tolerances —Not less than 70% (Q) of the labeled amount 
of CZ 0 H 25 N 3 O 2 ■ C 4 H 4 O 4 is dIssolved In 30 minutes, 
Uniformity of dosage uriits (905): meet the reguire- 
ments. 

Related alkaloids—-[ notę—C onduct this test without ex- 
posure to dayllght and with the minimum exposure to artifi- 
cial Iight.] 

Solvent mixlure —Mix 75 volumes of chloroform, 25 
volumes of methanol, and 1 volume of ammonium hydrox- 
ide. 

Detecting reagent —Cautiousfy dlssoke 800 mg of p-dl- 
methylaminobenzaldehyde in a mixture of aleohot and sul- 
furic add (101:11). 

Test preparat /on—Transfer a guantity of finely powdered 
Tabiets, equivalent to 5.0 mg of methylergonovine maleate, 
to a suitable Container, add 50 mL of Solvent m/xturą and 
stir with the aid of a magnetic stirrer for 40 minutes. Filter, 
rinsing the Container with two 10-mL portions of Solvent 
mixture . Evaporate the combined filtrates in vacuum at 25° 
to 30°, and disso1ve the residue in 2.0 mL of Solvent mkture. 

Standard stock solution —Transfer 25 mg of USP 
Methylergonovine Maleate RS to a 10-mL volumetrk fiask, 
add 5olvent mtiture to volume, and mix to obtain a solution 
having a known concentration of 2.5 mg per mL, 

Standard preparathns A , fi, C, and D—DI lute accurately 
measured yolumes of Standard stock solution quantitatively 
with Solvent mixture (designated below as parts by volume 
of Standard stock solution in total parts by volume of the 
finished Standard preparation ) to obtain Standard prepara- 
tions f designa ted below by letter, haMng the fol łowi ng con- 
centrations and percentage assignments: 

A: {1 in 20); 125 |ig per mL (5.0%). 

B: (1 in 33); 75 Lig per mL (3,0%). 

C: (1 in 100); 25 pg per mL (1.0%). 

D: (1 in 200); 12,5 pg per mL (0.5%). 

Procedurę —Apply separately 20 pL of the Test preparation 
and 20 pi of eacn Standard preparation to a suitable thin- 
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layer chromatographic pfate (see Chmmatography (621)) 
coated with a 0.25-mm fayer of chromatographic silrca gel 
mixture. Dry the piąte witn the aid of a stream of coof air. 
Position the piąte fn a chromatographic cham ber, and de- 
velop the chromatograms in Solvent mixture untif the so|vent 
front has moved about three-fourths of the length of the 
pfate. Remove the piąte from the developing cnamber, mark 
the solvent front, and aflow the solvent to evaporate in a 
stream of cool air, Examine the piąte under long-wave!ength 
UV llght. Mark the princfpal and any secondary fluorescent 
spots, Spray the piąte with Detecting reagent, and mark the 
principal and secondary blue spots. Compare the intensities 
of any secondary spots obsen/ed in the cnromatogram of 
the Test preparation with those of the principal spots in the 
chromatograms of the Standard preparations: the sum of the 
intensities of secondary spots obfained from the Test prepa¬ 
ration corresponds to not morę than 5.0% of related com- 
pounds, 

Assay—[ notę—C onduct this procedurę with a minimum ex- 
posure to light.j 

Mobile phase, Solvent mixture. Standard preparation , and 
Chromatographic system —Proceed as dlrected in the Assay 
under Methylergonovine Maleate. 

Assay preparation —Place 10 Tablets in 1 500-mL volu met- 
ric fiask, add 400 mL of Solvent mixture f and shake by me- 
chanical means for 15 minutes or until completely disinte- 
grated. Di lute with Soivent mixture to vofume, and mix. 

Al Iow the solution to settle for not less than 30 minutes 
before use, and then filter to obtain the Assay preparation . 

Procedurę —Sępa ratę ly tnject equal volumes (about 10 ^lL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of methylergonovine maleate (C 20 H 25 N 3 O 2 * 
C4H4O4) in the portion of Tabfets taken by the formula: 

(L/D)(Q(r u /rs) 

in which L is the labeled quantity, in mg, of methyl ergo- 
novine maleate in each Tablet, D is the concentratlon, in pg 
per mL, of methyl ergonovine maleate in the Assay prepara¬ 
tion , based on the labeled quantity per Tablet and the ex- 
tent of dilution, C is the concentratlon, in pg per ml, of 
USP Methylergonovine Maleate RS in the Standard prepara¬ 
tion, and fu and r* are the responses obtained from the As¬ 
say preparation and the Stanaard preparation , respectively. 


Methylphenidate Hydrochloride 



ChH, 9 N0 2 -HCI 269.77 

2-Piperidineacetic acid, a-phenyl-, methyl ester, hydrochlo¬ 
ride, (/?*,/?*)-{+)-; 

Methyl cx-phenyl-2-piperidineacetate hydrochloride; 
(R5)-Methyk2-phenyl-2-[(ff5)-prperidin-2-yS] acetate, hydro- 
chloride [23655-65-4]. 


DEFINITION 

Methylphenidate Hydrochloride contains NLT 98.0% and 
NMT 102.0% of methylphenidate hydrochloride 
(C 14 HT 9 NO 2 ■ HCI), caicufated on the dried basis. 

BDENTIFICATSON 

fl A. INFRARED ABSORPTION (197M) 

■ B, Identification Tests—General, Chhride (191): Meets 
the requirement for the silver nitrate precipitate test 

ASSAY 
® Procedurę 

Buffer: 2.7 g/L of monobasic potassium phosphate 
Mobile phase: Methanol and Buffer (1:2). Adjust with 
phosphonc add to a pH of 4.6 ± 0.1, 

System suitability solution: 0.005 mg/mL of USP 
Methylphenidate Related Compound A RS and 0.5 mg/ 
mL of USP Methylphenidate Hydrochloride RS in the 
Mobile phase 

Standard solution: 0.5 mg/mL of USP Methylphenidate 
Hydrochloride RS in Mobile phase 
Sample solution: 0*5 mg/mL of Methylphenidate Hy¬ 
drochloride in Mobile phase 
Chromatographic system 
(See Chroma tog raphy (621), System Suitability.) 

Modę: LC 

Detector: UV 209 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1.0 mL/mm 
Injection volume: 10 UL 
Run time: 2 times the retentlon time of 
methylphenidate 
System suitability 
Sample: System suitability solution 
Suitability requirements 

Tailing factor: NMT 3.0 for the methylphenidate 
peak 

Resoiution: NLT 2.5 between methylphenidate re¬ 
lated compound A and methylphenidate 
Re!ative standard deviat!on: NMT 2.0% for the 
methylphenidate peak 
Analysis 

Sam pies: Standard solution and Sample solution 
Calcufate the percentage of methylphenidate hydro¬ 
chloride (ChH^NO? ■ HCI) in the portion of the sample 
taken: 

Result - (ru/fs) x (Cs/ Cu) x 100 

fu - peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs = concentratlon of USP Methylphenidate 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Co = concentratlon of Methylphenidate 

Hydrochloride in the Sample solution 
(mg/mL) 

Acceptanee criteria: 98.0%-102.0% on the dried basis 

IMPURITIES 

* Residue on Ignition (281): NMT CU% 


Detete the following: 

** Heaw IWetałs, Method II (231): NMT 10 ppm# (omciaii- 

|gn^0]8) 

® ORGANIC IMPURITIES, PROCEDURĘ 1 

Buffer, Mobile phase, System suitability solution, 
Sample solution, Chromatographic system, and Sys¬ 
tem suitability: Proceed as dlrected in the Assay. 
Analysis 

Sample: Sample solution 

Identify each impunty using the relative retention times 
in Table 1. Calculate the percentage of each impurity 
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in the portion of Methyiphenidate Hydrochloride 
taken: 

Result - {ful fi) x 100 

fu = peak response for each impurity in the Sampfe 
solution 

rj - sum of the responses for afl impurity peaks 
induding the methyiphenidate peak in the 
Sampfe solution 

Acceptance critena: See Table 1, 


Table 1 


Mamę 

Retative 

Retention 

Time 

Acceptance 
Crfterla, 
NW1T (%) 

Erythro isomer 3 

0.58 

0,15 

Methyiphenidate related compound 

A 

0.85 

0.5 

Methyiphenidate 

1.0 

... 

Any indmduaL unspecified impurity 


0.10 

Total impurities 

— 

1.0 


0 (flS)-Methyl-Z-pheniyl-2-[(S/?)-pipGndin-2-yl] acetate, 


• 0RGANIC IMPURITIES, PROCEDURĘ 2 

[Notę—P erform this test only if ethylphenidate or bis- 
1 ,2-(“Carboxymethyl benzyl) piperidine js a known pro 
cess impurity.] 

Buffer A: 5.7 g of monobasic ammonium phosphate 
and 1.6g of 1-octanesulfonate sodium In 1 L of water 
Buffer B: Add 4 mL of tnethyiamine to 1 L of Buffer A . 
Adjust with phosphoric add to a pH of 2.9. 

Solution A: Acetonitrile and Buffer B (7:43) 

Solution B: Acetonitrile and Buffer A (4:1) 

System suitability solution: 0.5 mg/mL of USP 
Methyiphenidate Hydrochloride RS; and 3 jjg/mL each 
of USP Methyiphenidate Reiated Compound A RS, 
phenylacetic acid, and USP Methyiphenidate Hydrochlo¬ 
ride Erythro Isomer Solution RS in Solution A 
Standard solution: 0.5 ug/mL of USP Methyiphenidate 
Hydrochloride RS En Solution A 
Sample solution: 0.5 mg/mL of Methyiphenidate Hy- 
drochloride in Solution A. [Notę-—A llow the solution to 
stand for at feast 2 h.] 

Mobile phase: See Tobie 2, (See also C hromotography 
(621), System Suitability). 


Table 2 


Time 

(min) 

Solution A 

<%) 

Solution B 

W 

0 

90 

10 

7 

65 

35 

10 

50 

50 

1 2 

50 

50 

13 

90 

10 

16 

90 

10 


[Notę—E auilibration of the chromatographlc system at 
the initial condltlons for a minimum of 30 min is rec- 
ommended before the first injection.] 
Chromatographic system 
(See Chromatography {62^ \ System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 3.9-mm x 15-cm; 5-pm packing L7 
Column temperaturę: 40* 

Ffow ratę: 2,8 mL/min 
Injection volume: 10jiL 
System suitability 

Sample: System suitability solution. [Notę —Identify the 
peaks ustng the relative retention times in Table 3.] 


Suitability requirements 

Resolution: NIT 2.7 between methyiphenidate re- 
lated compound A and phenylacetic add; NLT than 
3,6 between phenylacetic add and erythro isomer 
Taillng factor: NMT 2,0 for the methyiphenidate 
peak 

Relative standard deviation: NMT 2.0% for the 
methyiphenidate peak; NMT 5.0% for methylpheni¬ 
date reiated compound A, phenylacetic add, and 
methyiphenidate hydrochloride erythro isomer 

Analysis 

Sam pi es: Standard solution an d Sample solution 
Caiculate the percentage of any individual impurity in 
the portion of Methyiphenidate Hydrochloride taken: 

Result = (rufri) x (Q/C u ) x (1/F) x 100 

r u = peak response for each impurity peak from the 
Sample solution 

n = peak response for the methyiphenidate peak 
from the Standard solution 

Cs - concentration of USP Methyiphenidate 

Hydrochloride RS in the Standard solution 
(mg/mL) 

C u - concentration of Methyiphenidate 

Hydrochloride in the Sample solution 
(mg/mL) 

F - relative response factor (see Table 3) 

Acceptance criteria: See Table 3. 


Table 3 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT f%* 

Methyiphenidate 
reiated compound A 

0.55 

1.1 

0.2 

Phenylacetic add 

0,67 

1.0 

0.1 

Erythro isomer 3 

0,80 

1,0 

0.2 

Methylohenidate 

1.0 

_ 

__ 

Ethylphenidate 15 

1.22 

0.9 

0.1 

Bis-methyfphenidate c 

1.80 

2.6 

0.1 

Any indiyidual, 
unspecified impurity 

— 

1,0 

0.1 

Total impurities 


__ 

0.5 


d (^J)*Methyl-2-phenyl-2T(5/?)-piperidln-2-yl] acetate. 
b E Lhyl -2 -p h e nyJ-2-(pipe rid i n-2-yI)acetate. 
c l H 2'Bis(carboxymethylbenzyl)piperidine. [NOT£— Aha known as 
c a rboxy methy I be nzy I) piperidine.] 

5PECIFBC TEST5 
O Lo55 ON 0RYING (731) 

Analysis: Dry a sample En a vacuum at 60* for 4 h. 
Acceptance cnteria: NMT 0.5% 

ADDITiONAL REQUIREMENT$ 

* Packaging and Storage; Preserve in welhclosed 
containers. 

o Labeung: If a test for Organie Impurities other than Proce¬ 
durę 1 is used, then the labefing States the procedurę 
with which the article complies. 

USP Reference Standards (11) 

USP Methyiphenidate Hydrochloride RS 
USP Methyiphenidate Hydrochloride Erythro Isomer SoJu- 
tion RS 

This solution contains 0.5 mg of methyiphenidate hy¬ 
drochloride erythro isomer per mL in methanol. 

USP Methyiphenidate Reiated Compound A RS 
a-Phenyl-2-piperidineacetic add hydrochloride. 
Gfcj-hzNOz ■ HCI 255,74 
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Met BiyEpiiery datę Hydrochloride TabBets 

DEFINITION 

MethylphenEdate Hydrochloride Tabletu contain NLT 93.0% 
and NMT 107,0% of the labeled amount of methylpheni- 
date hydrochloride (Ci 4 Ht 9 N 0 2 ■ HCI). 

IDENTIFICATION 
o A. INFRARED ABSORPTION (197M) 

Sam ple: Equivalent to 50 mg of methylphenidate hy¬ 
drochloride from a portion of powdered Tablets in a 
40-mL centrifuge tubę, Add 10 ml of chloroform, 
shake, and centrifuge. Fil ter the elear extract through a 
rnedium-sized srntered-glass funnef into a beaker, and 
repeat the extraction with an additional 10-mL portion 
of chloroform. Evaporate the combined chloroform ex- 
tracts on a steam bath to dryness. Agitate the dried 
residue with 2 ml of aceton Etnie, and filter the mixture 
through a smali sintered-glass funneL Wash the crystals 
with an additional 2 mL of acetonitrile, and dry them 
with the aid of suction. 

Acceptance criteria: Meet the requirements 

ASSAY 
« Procedurę 

Buffer: Dissolve 1 .6 g of anhydrous sodlum acetate in 
900 mL of water. Adjust with acetic acid to a pH of 4.0. 
Dilute with water to 1 L. 

Mobile phase: Melhanol, acetonitrile, and Buffer (4:3:3) 
Intemal standard solution: 0.4 mg/mL of phenyL 
ephrine hydrochloride in Mobile phase 
Standard stock solution: 0.2 mg/mL of USP 
Methylphenidate Hydrochloride RS in Mobile phase 
Standard solution: Mix 10.0 mL of the Standard stock 
solution with 5,0 mL of the intemal standard solution 
Sample stock solution: 0.2 mg/mL of methylphenidate 
hydrochloride from finely powdered Tablets (NLT 20 
Tablets) prepared as follows. Disso!ve in Mobile phase 
using 70% of fhe finał volume. Sonicate for 15 min, 
and cool to room temperaturę. Dilute with Mobile phase 
to vofume. Pass a portion of this solution through a 
sztabie membranę filter, discarding the first portion of 
the filtrate. Avoid the use of giass frlters. Poły pro pylene 
frlters are suitable for use. 

Sample solution: Mix 10.0 mL of the elear filtrate from 
the Sample stock solution with 5.0 mL of the InternoI 
standard solution. 

Chromatographic system 
(See Chromatograpny {62 1), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 
Column: 4.6-mm x 25-cm; packrng L10 
Flow ratę: 1.5 mL/min 
fnjection size: 50 pL 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention times for phenylephrine 
hydrochloride and methylphenidate hydrochloride are 
0.8 and 1 . 0 , respectivelyj 

Suitability requirements 

Resolutlon: NLT 2.0 between the analyte and the in¬ 
tern a I standard peaks 

Relative standard deviation: NMT 2 . 0 % from the 
peak response ratios of the analyte to the interna! 
standard 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of methyiphenidafe hydro¬ 
chloride (C 14 H 19 NO 2 ■ HCI ) In the portion of Tablets 
taken: 

Result = (Ru/Rs) x (Q/G) x 100 


Ru - peak response ratio of the analyte to the 

internal standard from the Sampie solution 
Rs = peak response ratio of the analyte to the 

intemal standard from the Standard solution 
Cs - concentration of USP Methylphenidate 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of Methylphenidate 
Hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 93.0%-107.0% 

PERFORMANCE TESTS 

e Dissolution (711), Procedurę for a Pooled Sample 
Medium: Water; 900 mL 
Ap pa rat u 5 1: 100 rpm 
Time: 45 min 

Analysis: Determine the amount of methylphenidate 
hydrochloride (C h H^N 0 2 - HCI) dtssolved by using the 
procedurę in the Assay t making any necessary yolumet- 
ric adjustments. 

Tolerances: NLT 75% (Q) of the labeled amount of 
CnHigNGz ■ HCI is dissolved. 

® UNIFORMITY OF Dosage Units (905): Meet the 
requirements 

ADDITIONAL REQU9REMENTS 

o Packaging and Storage: Preserve rn tight containers. 

° USP Referemce Standard* (11) 

USP Methylphenidate Hydrochforide RS 


Methylphenidate Hydrochloride 
Extended-Release Tablets 


DEFINITION 

Methylphenidate Hydrochloride Extended-Release Tablets 
contain NLT 90.0% and NMT 110.0% of the labeled 
amount of methylphenidate hydrochloride (C^H^NO^ ■ 
HCI). 

IDENTIFICATION 
o A, INFRARED ABSORPTION 

Sample: Place a portion of powdered Tablets, equiva- 
ient to 100 mg of methylphenidate hydrochloride, in a 
100-mL beaker, Add 20 mL of chloroform, stir for 5 
min, and filter, collecting the filtrate, Evaporate the fil¬ 
trate to about 5 mL. Ada ethyl ether slowly, with stir- 
ring, until crystals form. Filter the crystals, wash with 
ethyl ether, and dry at 80° for 30 min. 

Acceptance criteria: The IR absorption spectrum of a 
minerał oii dispersion of the crystals so obtained exhib- 
its maxima oniy at the same wavelengths as those of a 
similar preparation of USP Methyiphenidate Hydrochlo¬ 
ride RS. 

o R. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained rn the Assay. 

ASSAY 
o Procedurę 

Mobile phase: Dissofye 2 g of octanesulfonic acid $ 0 - 
dium salt in 730 mL of water. Adjust with phosphoric 
acid to a pH of 2.7. Mix with 270 mL of acetonitrile. 
Solution A: Acidified water; adjusted with phosphoric 
acid to a pH of 3 

Diluent A: Acetonitrile and Solution A (25:75) 

Diluent B: Acetonitrile and methano! (50:50) 

System suitability solution: 80 pg/mL of USP 
Methylphenidate Hydrochloride RS, 1 pg/ml of 
methyiphenidate hydrochloride erythro isomer from 
USP Methyiphenidate Hydrochloride Erythro Isomer So- 
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lution RS, and 2jig/mL of USP Methylphenidate Related 
Compound A RS in Diluent A 

Standard solution: 0.1 mg/mL of USP Methylphenidate 
Hydrochloride RS in Diluent A 
Sample stock solution: Nominaliy 1 mg/ml of 
methylphenidate hydrochloride prepared as follows, 
Dissolve NLT 10 Tablets tn a suitable volumetnc fiask 
with 20% of the to tal fiask vofume of Diluent B. [Notę— 
Altematively, a portion of powder from NLT 10 Tablets 
may be transferred to a suitable volumetnc fiask and 
suspended in 20% of the total fiask volume of Diluent 
B.] Sttr for 4 h. Di lute with Solution A to vofume. 

Sample solutlon: Nominafly 0.1 mg/mL of 
methylphenidate hydrochloride in Solution A from the 
Sample stock solution . [Notę —Centrifuge before chro- 
matographic analysis.] 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 3.9-mm x 15-cm; 5-jrm packing LI 
Coiumn temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection volume: 25 pL 
Run time: 2 times the retention time of 
methylphenidate 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—See Tobie 6 for re!ative retention times.] 

Suitability requirements 

Resolution: NLT 4.0 between methylphenidate re- 
lated compound A and methylphenidate hydrochlo¬ 
ride erythro isomer; NLT 6.0 between the 
methylphenidate and erythro isomer peaks, System 
suitability solution 

Taillng factor: NMT 2.0 for the methylphenidate 
peak, Standard solution 

Relative standard deviation: NMT 2.0% for the 
methylphenidate peak, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Ca Icuiate the percentage of the labeled amount of 
methylphenidate hydrochloride (C 14 H 19 NO 2 * HCI) in 
the portion of Tablets taken: 

Result = (ru/rs) x (Cj/Cy) x 1 00 

ra - peak response from the Sample solution 
~ peak response from the Standard solution 
Q ~ concentration of USP Methylphenidate 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of methylphenidate 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance crlteria: 90.0%-l 10.0% 

PERFORMANCE TE5TS 
* Dissolution (711) 

Test 1 

Medium: Water; 500 mL 
Apparatus 2: 50 rpm 
Times: 1, 2, 3.5, 5, and 7 h 

Ruffer: Dlssolve 1.6 g of anhydrous sodium acetate in 
900 mL of water. Adjust with acetic add to a pH of 
4.0 and dilute with water to 1000 mL. 

Mobile phase: Methanof, acetonitrile, and Buffer 
(40:30:30) 

Internal standard solution: 0.4 mg/mL of phenyl- 
ephrine hydrochloride In Mobile phase 
Standard stock solution: (1.5 x [1/500]) mg/mL of 
USP Methylphenidate Hydrochloride RS in Mobile 
hase where i is the label claim of methylphenidate 
ydrochloride in mg/Tablet 


Standard solution: Transfer 10.0 mL of the Standard 
stock solution to a gfass-stoppered, 25-mL conical fiask, 
add 5.0 mL of the Interno! standard solution, and mix. 
Sample stock solution: Use portions of the solution 
under test passed through a suitable filter of 0.45-^m 
porę size. Do not use glass fiber filters. 

Sample solution: Transfer 1 0.0 mL of the Sample stock 
solution to a glass-stoppered, 25-mL conical fiask, add 
5.0 mL of the Interno) standard solution , and mix. 
Chromatographic system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 210 nm 
Column: 4.6-mm x 25-cm; packing L10 
Flow ratę: 1.5 mL/min 
Injection vo jurne: 50 pL 
System suitability 
Sample: Standard solution 
[Notę—T he relative retention times for phenylephrine 
hydrochloride and methylphenidate hydrochloride are 
0,8 and 1 . 0 , respeetively,] 

Suitability reguirements 

Resolution: NLT 2.0 between the analyfe and inter¬ 
nal standard peaks 

Relative standard deviation: NMT 2.0% for the 
peak response rafios of the analyte to the internal 
standard 
Analysis 

Samples: Standard solution and Sample solution 
Calcu!ate the percentage of the labeied amount of 
methylphenidate hydrochioride (C 14 H 19 NO 2 ■ HCI) dis- 
so3vea by using the procedurę in the Assay f ma king 
any necessary volumetric adjustments. 

ToJerances: See Tobie 1. 


TabSe 1 


Time 

Amount Dissolved 

(hi 

(W 

T 

25-45 

2 

40-65 

3.5 

55-80 

5 

70-90 

7 

NLT 80 


The percentages of the labeled amount of 
methylphenidate hydrochloride (ChHioNO^ HCI) dis- 
solved at the times specified conform to Dissolution 
(711), Acceptance Tanie 2 . 

For products labeled for dosing every 24 h 
Test 2 : If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 2. 
Medium: Acidified water; adjusted with phosphoric 
acid to a pH of 3; 50 mL at 37 ± 0.5° 

Apparatus 7 (see Drug Release (724)): 30 cycles/min; 
2-3 cm amplitudę. Fol Iow Sample preparation A using a 
metal spring sample holder (Figurę 5a). Place one Tab¬ 
let in the holder with the Tablet orifice facing down, 
and cover the top of the holder with Pa raf i Im™. At the 
end of eath specified test interval, the Systems are 
transferred to the next row of new test tubes contain- 
ing 50 mL of fresh Medium. 

Times: 1-h intervals for a d u rafio n of 10 h 
Calculate the percentage of the labeled amount of 
methylphenidate hydrochloride (CmH]oNCV- HQ) dis- 
solved by using the following method. 

Solution A: Dissolve 2.0 g of sodium 1-oetanesulfonate 
In 700 ml of water, mlx well, and adjust with phos¬ 
phoric add to a pH of 3.0, 

Mobile phase: Acetonitrile and Solution A (30:70) 
Diluent: Acetonitrile and Medium (25:75) 

Standard stock solution: 0.3 mg/mL of USP 
Methylphenidate Hydrochloride RS in Diluent 
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Standard Solutions: Prepare at least six Solutions by 
making serial diiutions of the Standard stock solution in 
Oiluent to bracket the expected drug concentration 
rangę, 

Chrornatographk system 

(See Chromatography (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 220 nm 

Cofumn: 3.2-mm x 5-cm; 5-pm packrng LI 

Cofumn temperaturę; 30° 

Flow ratę: 1 mL/min 
fojection voJiime; 25 pL 
System suitabiiity 

Sampfe: Mlddle rangę concentration of the Standard 
Solutions 

Suitabiiity reguirements 
Tailing factor: NMT 2 

Relative standard deviation: NMT 2% for the peak 
response of the analyte; NMT 2% for the retention 
time of the analyte 
Analysis 

Sam pies: Standard Solutions and the solution under 
test 

Construct a calibration curve by plotting the peak re¬ 
sponse versus the concentration of the Standard Solu¬ 
tions. Detemnine the amouni of methylphenidate hy- 
drochioride (CMHigNOz * HCf) in each inferval by 
linear regresslon analysis of the standard tun/e. 

To le ran ces: See Tobie 2. 


Table 2 


Time 

(h) 

Amount Disso1ved 
(°/o) 

1 

12-32 

4 

40-60 

10 

NIT 85 

3-6 (ava) 

_9-15 (/h)_ 


The percentages of the iabeled amount of 
methylphenidate hydrochloride (C 14 H 19 MG 2 HCI) dis- 
solved at the times specifled conform to Dlssolution 
(7 11), Acceptance Table 2. 

Calculate the average percentage released from 3-6 h: 
Result = (Y- X)/3 


Chrornatographk system 

(See Chromatography (621), System Suitabiiity.) 
Modę: LC 

Detector: UV 210 nm 

Column: 3,0-mm x 5-cm; 2,5-pm packing LI 
Column temperaturę: 50° 

Flow ratę: See Tobie 3. 


Table 3 


Time 

(mini 

Flow Ratę 
f mL/min’) 

0.0 

075 

2.5 

0.75 

3.0 

2.00 

6.0 

2.00 

6.5 

0.75 

7.0 

0.75 


Injection volume: 10 m-L 
System suitabiiity 
Sample: Sf on dard solution 

[Notę—T he refative retention times for methylphenidate 
refated compound A f the erythro isomer, and 
methylphenidate are 0,47, 0.65, and 1.0, respectiveiy.] 

Suitabiiity reąuirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the concentration (Q of methylphenidate 
hydrochloride (C 14 H 19 NG 2 - HCI) in the sample with- 
drawn from the vessel at each time point (i) shown in 
Table 4: 


Resulp - (nAs) x Cs 

r u - sum of the peak responses of methylphenidate 
and methylphenidate reiated compound A 
from the Sample solution 

r* = peak response of methylphenidate from the 
Standard solution 

Cs = concentration of USP Methylphenidate 

Hydrochloride R5 in the Standard solution 
Calculate the percentage of the iabeled amount of 
methylphenidate hydrochloride (ChHisNO* ■ HC!) 
dissolved at each time point (i) shown in Tobie 4: 


V = cumulative drug released from 0-6 h 

X - cumulative drug released from 0-3 h 

For products Iabeled for dosing every 24 h 
Test 3: If the product complies with this test, the tabel- 
ing indicates that it meets USP Dissoiuthn Test 3. 
Medium: pH 6.8 phosphate buffer ( 6,8 g/L of mono- 
basie potassium phosphate in water; adjusted with 2 N 
sodium hydroxide or 1 0% phosphoric acid to a pH of 
6.80); 900 mL 
Apparatus 1: 100 rpm 
Times: 0.75, 4, and 10 h 

Buffer: pH 4.0 phosphate buffer (2.72 g/L of monoba- 
sic potassium phosphate in water; adjusted with 2 N 
sodium hydroxide or 10 % phosphoric add to a pH of 
4.00) 

Mobile phase: Acetonitrile and Buffer (1 7.5: 82.5) 
Standard solution: 0.06 mg/mL of USP Methylpheni¬ 
date Hydrochloride RS in 0,1 N hydrochlorio acid 
Sampie solution: Pass a portion of the solution under 
test through a suitable polytetrafluoroethylene (PTFE) 
fiIter of 0.45-pm porę $\ze. 


ResulL = Cr x |/x (l/t) x 100 


Resulta - {[G x (V- V s )] + [Ci x V s ]) x (1/L) x 100 


Result, - ({Ci x [V — (2 x V,)]} + [(G + C P ) x Wj) x 
(1/L) x 100 

C - concentration of methylphenidate 

hydrochloride in the portion of sample 
withdrawn at time point (/) (mg/mL) 

V = volume of Medium, 900 mL 
L = label claim (mg/Tablet) 

*= volume of the Sampie solution withdrawn from 
the Medium (mL) 

Tolerances: See Table 4 , 


Table 4 


Time Point 

U) 

Tome 

fh> 

Amount 

Djsso1ved 

(°/o) 

1 

0.75 

12-30 

7 

4 

55 -B 0 

3 

10 

HU 80 
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The percentages of the labeled amount of 
methylphenidate hydrochloride (Ci 4 H ł9 NQa - HCI) dis- 
5olved at the tlmes spedfied conform to Dissolution 
(711), Acceptance Tanie 2. 

Test 4: |f the product complies with this test, the labę!- 
ing indicates that it meets USP Dissolution Test 4. 
Medium: 0,001 N hydrochlonc add; 500 mL 
Apparatus 2: 50 rpm 
Times: 1, 2, 6, and 10 h 

Mobile phase: Acetonitrile and water (20:80). For 
every L of Mobile phose add 1 *0 mL of formie acid and 
0.2 mL of tnfluoroacetic acid. 

Standard solution: 0.02 mg/mL of USP Methyfpheni- 
date Hydrochloride RS in Mobile phase 
Sample solution: Pass a portion of the solution under 
test through a suitable PTFE fi (ter of 0.45-(.im porę 
size. Do not use glass fiber filters. 

Chromatographic system 
(See Chromo tograpny (621), System Su i ta b i lity,) 

Modę: LC 

Detector: UV 220 nm 

Column: 3.0-mm x 15-cm; B-jum packing LI 

Column temperaturę: 40° 

Flow ratę: 0,75 mL/min 
Injection voiume: 10 pi 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relative standard deviation: NMT 5.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
CaEculate the concentration (Q of methylphenidate 
hydrochloride (CnHisNOa - HCI) in the sample with¬ 
drawn from the vessef at each time point (/) shown in 
Tobie 5: 

Result, - (fu/fs) x Cs 

fu = peak response of methylphenidate from the 
Sample solution 

fs = peak response of methylphenidate from the 
Standard solution 

Cs - concentration of USP Methylphenidate 

Hydrochloride RS in the Standard solution 
Calculate the percentage of the labeled amount of 
methylphenidate hydrochloride (C^H^NO^ * HG) 
dissofyed at each time point (i) shown in Tobie 5: 

Resulti = C,xKx (1/1) x 100 


Rfisufc - {[C, x (V~ V, s)] + [C f x V 5 ]} x (l/i) x 100 


Result, - ({Cj x[^(2x V s )]} + [(G + G) x V s ]) x 
(1/1) x 100 


ResulU = ({O x [V - (3 x Vś)]} 4- [(G 4 Q + G) x V s ]) x 
(1/1) x 100 

O = concentration of methylphenidate 

hydrochloride in the portion of sample 
withdrawn at time point (i) (mg/mL) 

V = volume of Medium, 500 mL 
L - label claim (mg/Tablet) 

= volume of the Sample solution withdrawn from 
the Medium (mL) 

Tolerances: See Tobie 5. 


Table S 


Time Point 
(f) 

Time 

(h> 

Amount 

Dissolved 

<%> 

1 

1 

20—40 

2 

2 

35-55 

3 

6 

65-85 

4 

10 

NLT 80 


The percentages of the labeled amount of 
methylphenidate hydrochloride (CmHi?NO: * HCI) dis- 
so!ved at the times specified conform to Dissolution 
(711), Acceptance Tobie 2. 

* Unjformity of Oosage Units (905): Meet the 
requirements 

IMPURITIES 

• ORGANIC IMPURITIES 

Mobile phase: Dissolve 2 g of sodium-1-octanesuJfom 
ate in 730 mL of water. Aćfjust with phosphoric add to 
a pH of 2,7, Mix with 270 mL of acetonitrile. 

Solution A: Acidrfied water; adjusted with phosphoric 
acid to a pH of 3 

Diluent A: Acetonitrile and Solution A (25:75) 

Diluent B: Acetonitrile and methanol (50:50) 

System suitability solution: 80 ug/mL of USP 
Methylphenidate Hydrochloride RS, 1 pg/mL of 
methylphenidate hydrochloride erythro isomer from 
USP Methylphenidate Hydrochloride Erythro Isomer So¬ 
lution RS, and 2 jig/mL of USP Methylphenidate Related 
Compound A RS in Diluent A 

Standard solution: 0,2jug/mL of USP Methylphenidate 
Hydrochloride RS, 0.5 Lig/mL of methylphenidate hydro- 
cnlorlde erythro isomer from USP Methylphenidate Hy¬ 
drochloride Erythro Isomer Solution RS, and 1.5 pg/mL 
of USP Methylphenidate Related Compound A RS in Dil¬ 
uent A 

Sample stock solution: Nominaliy 1 mg/mL of 
methylphenidate hydrochloride prepared as follows. 
DissoIve NLT 10 Tablets in a suitabJe volumetric fiask 
with 20% of the total fiask volume of Diluent B. [Notę— 
A!ternatively, a portion of powder from NLT 10 Tablets 
may be transferred to a suitable volumetric fiask and 
suspended in 20% of the total fiask volume of Diluent 
5.] Stir for 4 h. Dilute with Solution A to vo!ume. 

Sample solution: 0.1 mg/mL of methylphenidate hy¬ 
drochloride in Solution A from the Sample stock solution. 
[NÓTE—Centrifuge before chromatographic analysis.] 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 3.9-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection volume: 25 pL 
Run time: 2 times the retention time of 
methylphenidate 
System suitability 
Sample: System suitability solution 
Suitability reguirements 

Resolution: NLT 6.0 between the methylphenidate 
and erythro Isomer peaks 

Tarling factor: NMT 2.0 for the methylphenidate 
peak 

Relative standard deviation: NMT 2.0% for the 
methylphenidate peak; NMT 4.0% each for the 
methylphenidate related compound A and erythro 
isomer peaks 
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Anafysis 

Sam pies: Standard solution and Sa rupie solution 

Calculate the percentage of methylphenidate related 
compound A or erythro isomer in the portion of Tab- 
lets taken: 

Result - (Wrs) x (C 5 /Cu) X 1 00 

ru — peak response of methyfphenidate related 
compound A or erythro isomer from the 
Sampie solution 

r$ = peak response of methylphenidate related 
compound A or erythro isomer from the 
Standard solution 

Cs - concentration of USP Methylphenidate Related 
Compound A RS or methylphenidate 
hydrochloride erythro isomer in the Standard 
solution (mg/mL) 

Cu = nominał concentration of methylphenidate 
hydrochloride tn the Sampie solution 
(mg/mL) 

Calculate the percentage of any unspectfied 
degradatEon product in the portion of Tablets taken: 

Result - (ru/rs) x (Q/Cu) x 100 

ru = peak response of each unspecified degradation 
product from the Sampie solution 

ri - peak response of USP Methylphenidate 

Hydrochloride RS from the Standard solution 

Cs - concentration of USP Methylphenidate 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of methylphenidate 
hydrochloride in the Sampie solution 
(mg/mL) 

Acceptance criteria: See Table 6 . 


Table 6 


Marne 

Re lat i ve 
Retention 

Time 

Accepfcance 
Criteria, 
NMT (%S 

Methylphenidate related 
compound A 

0,47 

1.5 

Erythro isomer’ 1 

0,65 

0.5 

Methylphenidate 

1.0 

_ 

Any unspecified 
degradation product 

— 

0.2 

Total degradation 

Products 

— 

2.5 


1 Methyl (fl5,SR)“2-phenyl-2-{piperidm-2yl) a-cetatę. 


AD00TIONAL R£QUIREMENTS 

■ Packacinc and Storage: Preserze in tight containers. 
Storę at controlled room temperaturę. 

* Labełcng: The la bel i ng States the Dissolution test with 
which the product complies if other than Test 1. 

* USP Reference Standard* (11) 

USP Methylphenidate Hydrochtoride RS 
USP Methylphenidate Hydrochloride Erythro Isomer Solu- 
tion RS 

This solution contains 0.5 mg of methylphenidate hy¬ 
drochloride erythro isomer per mL in methanoL 
USP Methylphenidate Related Compound A RS 
o-Phenyl-2-pipendineatetrc acrd hydrochloride. 
CuH 17 N0 2 - HCI 255.74 


Methyllpred na solone 



CijHjoOj 374.47 

Pregna-1,4-dIene-3,2G-dione, 11,17,21-trihydroKy-ó-methyb, 
(6a,1 1/3)-* 

1 1/1,1 7,21-Tnhydroxy-6a-methylpregna-1,4-diene-3,20-di- 
one [83-43-2]. 

» Methylprednisolone contains not less than 
97.0 percent and not morę than 103.0 percent of 
C 22 H 30 O 5 , calculated on the dried basis. 

Packaging and stora ge—Preserve in tight, light-resistant 
containers, 

USP Reference standard* (11 )— 

USP Methylprednisolone RS 
EdentificatSon— 

A: Snfrared Absorption (197K), 

B: Ultraviolet A bsorp don (19 7 U)— 

Solution: 10 ptg per mL. 

Medium: alcohol. 

Absorptivities at 243 nm, cafculated on the dried basis, do 
not dlffer by morę than 3.0%. 

C: Dissolve about 5 mg In 2 mL of sulfuric acid: a red 
color is produced. 

Specifsc rotation (781S): be twe en +79° and +86°. 

Test solution: 5 mg per mL, in dioxane. 

Lgss on drying (731)—Dry it at 1Q5 D for 3 hours: it ioses 
not morę than 1.0% of its weight 
Residme on ignition (281): not morę than 0.2%. 
CEiromatographic purity— 

Mobile phase —Prepare a filtered and degassed mixture of 
water, tetrahydrofuran, dimethyl sulfoxide, and butanol 
(149:40:10:1). Make adjustments if necessary (see System 
Suita bil i ty in Chromatography (621)). 

Diluting solution —Prepare a filtered mixture of water, tet¬ 
rahydrofuran, and glacial acetic acid (72:25:3). 

Standard solution —Dissolve an accurately weighed quan- 
tity of USP Methylprednisolone RS in Diluting sofution . Di lute 
quantitatively, and stepwtse If necessary, with Difudng solu¬ 
tion to obtain a solution havrng a known concentration of 
about 0,01 mg per mL, 

Test solution —Transfer about 25 mg of Methyl¬ 
prednisolone, accurately weighed, to a 25-mL volumetric 
fiask, dissolve in and dilute with Diluting solution to yolume, 
and mix. 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is eauipped with a 254-nm detector 
and a 4,6-mm x 20-cm column that contains packlng LI. 

The flow ratę is about 1 mL per minutę. Chromatograph the 
Standard solution , and record the peak responses as directed 
for Procedurę: the column efficiency is not less than 800 the- 
oretical plates; and the relatlve standard deviation for repli- 
cate injectlons is not morę than 5.0%, 

Procedurę —Separately inject equal volumes (about IOjiL) 
of the Standard solution and the fet solution into the chro¬ 
matograph, record the chromatograms, and measure the 
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peak responses. Calculate the percentage of each rmpurity 
in the portion of Methylprednisolone taken by the formula: 

100(0/C^/rs) 

in which C s and Cu are the concentrations, in mg per mL, of 
Methylprednisolone In the Standard solution and tne Test so- 
lution , respectively; n is the peak response for each impurity 
obtained from the Test soiutton; and r$ is the peak response 
for methylprednisolone En the Standard soiutton: not morę 
than 1.0% of any EndMidual impurity is found, and not 
morę than 2.0% of totaf impunties Is found. 

Assay— 

Mobile phase —Preparę a soiutton containing a mixture of 
butyl chloride, water-saturated butyl chloride, tetrahydro- 
furan, methanol, and glacial acetic actd (475:475:70:35:30). 

InternaI standard soiuthn^DissoWe prednisone an a 3 In 
100 solutlon of glacial acetic add in chloroform to obtain a 
solution having a concentration of about 0.2 mg per mL* 

Standard preparation— Dissolve an accurately weighed 
quantity of USP Methylprednisolone RS in Interna! standard 
solution to obtain a solution having a known concentration 
of about 0.2 mg per mL 

Assay preporation —Using about 10 mg of Methyl- 
prednisoione, accurately weighed, proceed as directed for 
Standard preparation. 

Chromatographic system (see Chromatography) —Tinę lag- 
uid chromatograph is eguipped with a 254-nm detector and 
a 4-mm x 25~cm column that contains packing L3. The flow 
ratę is about 1 mL per minutę. Chromatograph the Standard 
preparation, and record the peak responses as directed for 
Procedurę: the resolution, R, between the methyl- 
prednisoione and interna! standard peaks is not less than 
4.0; and the relative standard deviation for replicate Enjet- 
tions is not morę than 2.0%* 

Procedurę —Separately inject equaf volumes (about 10 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks; the relative retention 
times are about 0.7 for prednisone and 1.0 for methyL 
prednisoione* Calcufate the guantity, in percent, of C^HhoOs 
in the portion of Methylprednisolone taken by the formula: 

100(Q / Cij}(Ru / Rs) 

In which Cs is the concentration of methylprednisolone, in 
mg per mL, in the Standard preparation; Cu is the nominał 
concentration, In mg per mL, of Methylprednisolone in the 
Assay preparation; and Ru and fi* are the ratios of the peak 
responses for the methylprednisolone peak and the interna! 
standard peak obtained from the Assay preparation and the 
Standard preparation, respectively. 


Methylpredeilsolone TabBets 

» Methylprednisolone Tablets contain not less 
than 92.5 percent and not morę than 107.5 per- 
cent of the labeled amount of methyl¬ 
prednisolone (C^H 30 O 5 ). 

Packaging and storage —Preserze in tight containers. 

USP Reference standards (11)— 

USP Methylprednisolone RS 

Identification— Powder a number of Tablets, equivalent to 
about 40 mg of methylprednisolone, and digest with 25 mL 
of solvent hexane for 15 minutes. Fllter, and discard the fil- 


tratę. Digest the residue with 25 mL of chloroform for 
15 minutes. Fllter, evaporate the filtra te to dryness, and dry 
at 105° for 2 hours: the residue so obtained responds to 
Identification tests A and C under Methylprednisolone, 
Dissolution (711)— 

Medium: water; 900 mL. 

Apparatus 2: 50 rpm. 

Time: 30 minutes. 

Procedurę—Measure the UV absorptlon of fil te red afiquots 
removed from the Dissolution Medium and suitably diluted, if 
necessary, in Lem cells at 246 nm, with a suitabfe spectra- 
photometer, using water as the blank and utilizing a stan¬ 
dard curve, representing the absorbance versus concentra¬ 
tion of USP Methylprednisolone RS. [notę —Dissolve about 
20 mg of USP Methylprednisolone RS, accurately weighed, 
in 1 mL of alcohol, dllute in a 1000-mL volumetric fiask with 
water to volume, and mix. Prepare quantitative dilutions of 
this solution for the development of a standard curve,] 
Tolerances —Not less than 70% (Q) of the labeled amount 
of C^I-hoOs is dissolved in 30 minutes. 

Uniform ity of dosage units (905): meet the requlre- 
ments. 

PROCEDURĘ FOR COMTENT UNIFORMITY— 

Mobile phase , internat standard solution, Standard prepara¬ 
tion , and Chromatographic system —Proceed as directecl in 
the Assay under Methylprednisolone, 

Test preparation —Place 1 Tablet in a suitable Container. 

For tablet labeled strengths of 10 mg or less, add 0*5 mL of 
water. For tablet labeled strengths greater than 10 mg, add 
1.0 mL of water. Allow the tablet to stand for about 2 min¬ 
utes, then swirl the Container to disperse the tablet, Add 
5.0 mL of Interna! standard solution for each mg of labeled 
tablet strength, shake for 15 minutes, and fllter or centrifuge 
a portion of the test speeimen. Analyze the elear solution as 
directed under Procedurę . 

Procedurę— Proceed as directed for Procedurę in the Assay 
under Methylprednisolone, Calculate the guantity, in mg, of 
C^FhuO* in tne Tablet taken by the formula: 

ftWdlRu/Rsł 

in which F is the ratio of the volume of internal standard 
preparation, in mL, in the Test preparation to the vo! u me, in 
mL, of the Internai standard preparation in the Standard 
preparation ; 14A is the weigh t, in mg, of USP Methyl¬ 
prednisolone RS taken for the Standard preparation; and the 
otlier terms are as deflned for Procedurę in the Assay under 
Methylprednisolone. 

Assay— 

Mobile phase, Internat standard solution. Standard prepora¬ 
tion, and Chromatographic system—Proceed as directed in 
the Assay under Methylprednisolone, 

Assay preparation —Accurately weigh 20 Tablets, and 
grind to a frne powder in a mortar and pestle* Accurately 
weigh a portion of the powder, equivaient to about 1 0 mg 
of methylprednisofone, and transfer to a sultable Container* 
Add 2.5 mL of water to the ground tablet materia! and swirl 
to form a fine slurry* Add 50*0 mL of Internai standard solu¬ 
tion, and shake for 15 minutes. Fil ter or centrifuge a portion 
of the ilguid so obtained, if necessary, and analyze the elear 
solution as directed under Procedurę. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Methylprednisolone. Calculate the guantity, in mg, of 
C 22 H 30 O 5 in the portion of Tablets taken by the formula: 

S0C(Ru / Rs) 

in which the terms are as defined therein. 
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MetSiyiprecgmsolop© Acetate 

C 2 4ttnOr, 416.51 

Pregna-1 ,4-diene-3,20-dione, 21 (acetyloxy)-11,17- 
cfthydroxy-ó-methy[-, (óc %11 /3)-; 

11 /f,l 7,21 -Trihydroxy-óo^m ethy] pręg na-1,4-diene-3,20-dl- 
one 21-acetate [53-36-1]. 

DEFINITION 

Methylprednisolone Acetate contains NLT 97,0% and NMT 
103.0% of methylprednisolone acetate (C 24 H 32 O 6 ), calcu- 
lated on the dried basis. 

IDENTIFICATION 
• A. INFRARED ABSGRPTEON (197K) 
o E. Ultraviolet Absorption (197U) 

Analytical wavelength; 243 nm 
Standard solution: lOpg/ml of USP Methyl¬ 
prednisolone Acetate RS in alcobol 
Sample solution: 10 jjg/mL of methylprednisolone ace¬ 
tate in alcohol 

Acceptance criteria: Absorptivlties, calculated on the 
dried basls, do not differ by morę than 3.0%. 

ASSAY 
o Procedurę 

Mobile phase: n-Butyl chlorfde, water-saturated n-butyl 
chloride, tetrahydrofuran, methanol, and glaria! acetic 
acid (95:95:14:7:6) 

Interna! standard solution: 6 mg/mL of prednisone 
prepared as folfows. Transfer an appropriate amount of 
prednisone to a suitabie vo!umetnc fiask, Add 3% of 
the fiask vo3ume of gladal acetic acid, and sonicate. Di- 
lute with chloroform to volume, slowly adding the chlo¬ 
roform. Sonicate, and shake to dissolve. 

Standard solution: 0.2 mg/mL of USP Methyl¬ 
prednisolone Acetate RS prepared as follows. Transfer 
an appropriate amount of USP Methylprednisolone Ace¬ 
tate RS to a suitabie volumetric fiask, and add 5% of 
the fiask volume of the interna / standard solution , Dii u te 
with chloroform to volume, and shake to dissolve. 
Sample solution: 0.2 mg/mL of Methylprednisolone 
Acetate prepared as follows. Transfer an appropriate 
amount of methylprednisolone acetate to a suitabie vol- 
umetric fiask, and add 5% of the fiask vo!ume of the 
Internai standard solution. Dii u te with chloroform to vol- 
ume, and shake to dissolve. 

Chromatographic system 
(See Chroma tog ropny (62 1), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 
Columnr 4-nim x 25-cm; packing L3 
Flow ratę: I mL/mln 
Jnjection volume: 10|iL 
System suitability 
Sample: Standard solution 
[NOTĘ—The relative retention times for methyl¬ 
prednisolone acetate and prednisone are about 1.0 
and 1.3, respectjveły.] 

Suitability requirements 

Resolutlon: NLT 2.5 between methylprednisolone 
acetate and prednisone 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of methylprednisolone acetate 
(C 24 H 32 O 0 ) in the portion of Methylprednisolone Ace¬ 
tate taken: 

Result - (Ru/Rs) x (Cs/ CJ) x 100 

Ru - peak height raiło of methylprednisolone 
acetate to prednisone from the Sample v 
solution 


Rs - peak height ratio of methylprednisolone 
acetate to prednisone from the Standard 
solution 

Cs = concentration of USP Methylprednisolone 

Acetate RS In the Standard solution (mg/mL) 
Cu - concentration of Methylprednisolone Acetate 
in the Sample solution (mg/mL) 

Acceptance criteria: 97.Q%-103.0% on the dried basis 

IMPUR1TIES 

» Residue on Ignition (281): NMT 0.2% 

O 0RGANIC HMPURITIES 

Mobile phase: Tetra hydrofora n and water (51:149) 
Diluent: Tetrahydrofuran, acetonitrile, gladal acetic 
add, and water (250:250:1:499) 

Standard solution: 20 pcj/mL of USP Methyl¬ 
prednisolone Acetate RS in Diluent Sonicate, if neces- 
sary, to dissolve. 

Sample solution; 1 mg/mL of Methylprednisolone Ace¬ 
tate in Diluent Sonicate, if necessary, to dissolve, 
Chromatographic system 
(See Chroma tography (621), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packlng LI 
Flow ratę: 1 m L/min 
Injection volume: 20 fiL 
System suitability 
Sample; Standard solution 
Suitability requirements 
Relative standard deviation: NMT 5.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Methylprednisolone Acetate taken: 

Result - (rjr$) x (Cs/Cu) x 100 

r u - peak response for each impurity from the 
Sample solution 

r s - peak response for methylprednisolone acetate 
from the Standard solution 
Cs - concentration of USP Methylprednisolone 

Acetate RS in the Standard solution (mg/mL) 

Cu - concentration of Methylprednisolone Acetate 
in the Sample solution (mg/mL) 

Acceptance criteria 
Any indMdual impurity: NMT 1,0% 

Total impurities: NMT 2.0% 

SPECIFIC TESTS 

» Optical Eotation, Specifk Rotation (781S) 

Sample solution: 10 mg/mL in dtoxane 
Acceptance criteria; +97° to +105° 

* Loss on Drying (731) 

Analysis: Dry at 105° for 3 h. 

Acceptance criteria; NMT 1.0% 

ADDmONAfl. REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. Storę at 25°, excursions permitted between 

15° and 3OT 

■» USP Reference Standard* (11) 

USP Methylprednisolone Acetate RS 


Methylprednisolone Acetate Cream 

DEFINITION 

Methylprednisolone Acetate Cream contains NLT 90,0% and 
NMT 1 10 . 0 % of the labeled amount of methyl¬ 
prednisolone acetate (C^HssOd- 
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IDENTIFICATION 
* A. 

Analysis: Use the thin-layer chromatogram, prepared as 
directed m Analysis 1 in the Assoy. 

Acceptance criteria: The R f value of the prinripal spot 
from the Sampie stock solution corresponds to that from 
the Standard stock sofution. 



AS5AY 
* Procedurę 

(See Chromatography (621).} 

Solution A: Alcohol and chloroform (1:1) 

Solution B: Alcohol and tetramethyiammonium hydrcx- 
ide TS (9:1) 

Standard stock solution: 500 jig/mL of USP Methyl¬ 
prednisolone Acetate RS in Sofution A 
Sampie stock sofution: Transfer the equivalent of 5 mg 
of methylprednisolone acetate from Cream to a 125-mL 
separator, and add 50 mL of solvent hexane, Extract 
with three IG-mL portions of acetonitrile, and evaporate 
the combi ned extracts on a steam bath wfth the aid of 
a current of air nearly to dryness. Transfer the residue to 
a 10-mL volumetric fiask with the aid of one 5-mL por- 
tion and two 2-mL portions of Solution A, and dilute 
with Solution A to volume. 

Adsorbent: 0.5-mm layer of chromatographic silica gel 
mixture 

Application vofume: 250 jll 

Developing solvent system: Ethy! acetate and chloro- 
form (7:5) 

Analysis 1 

Sampfes: Standard stock solution and Sampie stock 
solution 

Divide the pEate into three equal sections, with the left 
and right sections to be used for the Sampie stock solu - 
tion and Standard stock solution, respectively, and the 
center section for the blank, Appfy the Solutions as 
streaks 2.5 cm from the bottom of the desianated sec¬ 
tion of the piąte, and dry the streaks with tne aid of a 
current of air. Develop tne chromatogram in the De* * 
i /eloping solvent system until the solvent front has 
moved about three-fourths of the length of the piąte, 
Remove the piąte from the chamber, mark the solvent 
front, and ailow the solvent to evaporate. Locate the 
principal bands from the Standard stock solution and 
the Sampie stock solution (see also Identification test A) 
by viewing under short-wavelength UV light. 

Standard solution, Sampie solution, and Blank: Mark 
the Standard stock solution and Sampie stock solution 
bands and the corresponding band section for the 
Blank on the TLC pJate from Analysis 1. Quantitatively 
remove the silica gel containing these bands, and trans¬ 
fer to separate glass-stoppered, 50-mt centrifuge tubes. 
Add 25,0 ml of alcohol to each tubę, shake for 2 min, 
and centrifuge for 5 min. Transfer 20.0 ml of each su- 
pernatant to separate glass-stoppered, 50-mL conical 
rlasks. Add 2.0 mL of blue tetrazolium TS to each solu¬ 
tion, mix, and add 2.0 mL of Solution B to each fiask. 
Mix, and allow the Solutions to stand in the dark for 90 
min. 

Instrumental conditions 
Modę: Vis 

Analytical wavelength: Maximum absorbance at 
about 525 nm 
Celi: 1 cm 
Analysis 2 

Samples: Standard solution, Sampie solution , and Blank 
Deteimrne the absorbances of the Standard solution and 
the Sampie sofution at the wavelength of maximum 
absorbance against the Blank. 

Calculate the percentage of the labeled amount of 
methylprednisolone acetate (C^Hs^O*) in the portion 
of Cream taken: 


Ay - absorbance of the Sampie solution 
A$ = absorbance of the Standard sofution 
G = concentration of USP Methylprednisolone 
Acetate RS in the Standard stock solution 
(jig/mL) 

Cu = nominał concentration of methylprednisolone 
in the Sampie stock solution (jig/mL) 
Acceptance criteria: 90,0%-l 10,0% 

PERFORMANCE TESTS 

* Minimum Ful (755): Meets the regulrements 

AODITIONAL RE QU IR EM ENT S 

* Packaginc and Storage: Preserve in collapsible tubes or 

in trght containers, protected from light. 

* USP Reference Standard; (11) 

USP Methylprednisolone Acetate RS 


Methylprednisolone Acetate łnjectahle 
Suspension 

DEFINITION 

Methylprednisolone Acetate Injectable Suspension is a sterile 
suspension of Methylprednisolone Acetate in a suitable 
aqueous medium. It contains NLT 90,0% and NMT 
110,0% of the labeled amount of methylprednisolone 
acetate (C 24 H 32 O 0 )- 

IDENTIFICATION 

* A. Snfrared Arsorption (197K) 

Sampie: Nominally 100 mg of methylprednisolone ace¬ 
tate from Injectable Suspension 
Analysis: Filter the Sampie Lhrough paper. Wash the res¬ 
idue with several 5-mL portions of water, and dry at 
105° for 3 h. 

Acceptance criteria: Meets the requirements 

AS5AY 

* Procedurę 

Mobile phase: n-Butyl chloride, water-saturated rnbutyl 
chloride, tetrahydrofuran, methanol, and glacial acetic 
add (95:95:14:7:6) 

Jnternal standard solution: 6 mg/mL of prednisone 
prepared as follows. Transfer an appropriate amount of 
prednisone to a suitable volumetric fiask. Add 3% of 
the fiask vo!ume of glacial acetic acid, and sonicate. Di* 
lute with chloroform to volume, slowfy adding the chlo¬ 
roform, Sonicate, and shake to dis$olve. 

Standard solution: 0.2 mg/mL of USP Methyl¬ 
prednisolone Acetate RS prepared as follows. Transfer 
an appropriate amount of USP Methylprednisolone Ace¬ 
tate RS to a suitable volumetric fiask, and add 5% of 
the fiask volume of the Internol standard solution . Dilute 
with chloroform to volume, and shake to dissolve, 
Sampie solution: Swirl Injectable Suspension to ensure 
uniform i ty before analysis. Transfer a suitable guantity 
of InjectabEe Suspension equivalent to 40 mg of methyl¬ 
prednisolone acetate to a 25-mL vo!umetric fiask, add 
10,0 mL of the Internol standard solution f dilute with 
chloroform to volume, and shake for 15 min or until 
the aqueous layer is elear. Transfer 4.0 mL of the chloro¬ 
form layer to a suitable vial, add 30 mL of chloroform 
and a smali guantity (about 400 mg) of anhydrous so* 
dium suifate, shake for 5 min. Use the elear solution. 


Result - (Au!As) x (G /Cu) x 100 
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Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 25-cm; packing L3 
Flow ratę: 1 mL/min 
Injection voiume: 10 ul 
System suitability 
Sample; S t and ord solu tion 
[Notę—T he re!ative retention times for methyL 
prednisolone acetate and prednisone are 1.0 and 1.3, 
respecfiyely.] 

Suitability requirements 

Resolution: NLT 2.5 between methylprednisofone 
acetate and prednisone 
Relative standard deviation: NMl 2.0% 

Analysis 

Samples: Standard solution and Sample solu tion 
Calculate the percentage of the labeled amount of 
methylprednisolone acetate (CząH^Os) In the portion 
of InjectabJe Suspensfon taken: 

Resuit = (Ru/R s) x (Cs/Cu) x 100 

Ru - peak height ratio of methylprednisolone 
acetate to prednisone from the Sample 
solution 

Rs — peak height ratio of methylprednisolone 
acetate to prednisone from the Standard 
solution 

Q = concentration of USP Methylprednisolone 

Acetate RS in the Standard solution (mg/mL) 
Cu - nominał concentration of methylprednisolone 
acetate in the Sample solution (mg/mL) 
Aeceptance criterfa: 90,0%-110.G% 

PERFORMANCE TE5TS 

® Uniformity of Dosage Units (905): Meets the 
reguirements 

SRECIFIC TE5T5 

* PH (791): 3,0-7,0 

* Partfcle Size 

Analysis: Transfer 1 drop to a mlcroscope slide, and 
spread it evenly, difuting with water If necessary, to de- 
crease the density of the field. Examine the slkfe under 
a microscope eguipped with a calibrated ocular mi- 
crometer, using 400x magnification. Scan the entire 
slrde, and notę the size of the individual particles. 
Aeceptance criteria: NLT 99% of the particles are less 
than 20 pm in length when measured along the long- 
est axis, and NLT 75% of the particles are less than 10 
Jim. 

» 0THER REQU2REMENTS: It meets the requirements in Injec- 
tions and Implonted Drug Products (1). 

ADDfTIONAL REQUIREMENT$ 

* PACKAGING AND 5TORAGE: Preserve in single-dose or mul- 

dple-dose containers, preferably of Type I glass. 
o USP Reference Standard* (11) 

USP Methylprednisolone Acetate RS 


MethyBprednisolone Hemisajccinate 

C 36 H 3 ,O s 474.54 

Pregna-1,4-diene-3,2Q-dione, 21-(3-carboxy-l-oxopropoxy)- 
11,1 7-dihydroxy-6-methyl-, (6a,11 P)~; 

11 /3,17,21 -Tnbydroxy-óo r .-nnethylpregna-1,4-diene-3,20-di- 
one 21 -(hydrogen succinate) [2921-57-5]. 


DEFINITION 

Methylprednisolone Hemisuccinate contains NLT 97.0% and 
NMT 103.0% of methylprednisolone hemisuccinate 
(C 3 6 H 3 -«Gs), calculated on the dried basEs. 

IDENTIFICATION 
a A. Bnfrared Absorption (197M) 

• B. Ultraviolet Absorption (197U) 

Standard solution: 20pg/mL of USP Methyl- 
prednisolone Hemisuccinate RS En alcoho! 

Sample solution: 20 pg/mL of methylprednisolone 
hemisuccinate in alcohol 
Analyticai wavelength: 243 nm 
Aeceptance criteria: Absorptivities, calculated on the 
dried basis, do not differ by morę than 3.0%, 

A55AY 
o Procedurę 

Solution A: Chloroform and glaeial acetic acid (97:3) 
Mobile phase: Butyl chloride, water-saturated butyl 
chloride, tetrahydrofuran, methanol, and glaeial acetic 
acid (95:95:14:7:6) 

Interna! standard solution: 6 mg/mL of USP 
Fluorometholone RS in tetrahydrofuran 
Standard solution: 0.4 mg/mL of USP Methyl¬ 
prednisolone Hemisuccinate RS prepared as follows. 
Transfer a suitable guantity of USP Methylprednisolone 
Hemisuccinate RS to a suitable volumetnc fiask, and 
add 5,0% of the fiask volume of Interna! standard solu¬ 
tion. Di lute with Solution A to volume. 

Sample solution: 0.4 mg/mL of Methylprednisolone 
Hemisuccinate prepared as follows. Transfer a suitable 
guantlty of Methylprednisolone Hemisuccinate to a suit¬ 
able vo1umetric fiask, and add 5.0% of the fiask vofume 
of InternaI standard solution. Dilute with Solution A to 
volume. 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 30-cm; packing L3 
Injection volume: 4-8 jiL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 

Resolution: NLT 2,0 between methylprednisolone 
hemisuccinate and fluorometholone 
Reiative standard deviation: NMT 2.0% for six repli- 
cate injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of methylprednisolone hemi¬ 
succinate (C 2 dH 3J iO e ) in the portion of Methyl¬ 
prednisolone Hemisuccinate taken: 

Resuit = (Ru/Rs) x ( Q/Cu ) x 100 

Ru = peak area ratio of methylprednisolone 

hemisuccinate to fluorometholone from the 
Sample solution 

Rs - peak area ratio of methylprednisolone 

hemisuccinate to fluoromethoEone from the 
Standard solution 

Cs = concentration of USP Methylprednisolone 

Hemisuccinate RS in the Standard solution 
(mg/mL) 

Cu - concentration of Methylprednisolone 

Hemisuccinate in the Sample solution 
(mg/mL) 

Aeceptance criteria: 97,0%-103,0% on the dried basis 

IMPURITIES 

« Residue on Ignjtion (281): NMT 0.2% 

® OR GANIĆ IMPURITIES 

Mobile phase: Tetra hydrofora n, formie acid, and water 
(255:1:745) 
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Diluent: Tetrahydrofuran, acetonitrile, acetic add, and 
water (25:25:3:47) 

Standard solution: 0.02 mg/mL of USP Methyl¬ 
prednisolone Hemisucdnate RS in Diluent 
Sample solution: 1 mg/mL of Methylprednisolone 
Hemisucdnate in Diluent. Shake or sonicate to aid in 
solubilization. 

Chromatographic system 
(See Chromatography (621 ), System Suitability .,) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 20-cm; 5-pm packing LI 
Flow ratę: 1 ml/min 
Injection vofume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 

Column efficiency: NLT 5000 theoreticai plafes 
Relative standard deviatron: NMT 5.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of Methylprednisolone Hemisuccinate taken: 

Result - ( r u /r s ) x (Cs/Cu) x 100 

ru - peak area of each impurity from the Sample 
solution 

rs - peak area of methylprednisolone 

hemisucdnate from the Standard solution 
C$ = concentration of USP Methylprednisolone 
Hemisucdnate RS in the Standard solution 
(mg/mL) 

Co ~ concentration of Methylprednisolone 

Hemisucdnate in the Sample solution 
(mg/mL) 

Acceptance criteria 
Any sndividual impurity: NMT 1.0% 

Totai impurities: NMT 2.0% 

SPECIFIC TESTS 

o Opticał Rotation, Specific Rotation (781S) 

Sample solution: 10 mg/mL of Methylprednisolone 
Hemisuccinate in dioxane 
Acceptance criteria: +87° to +95 u 
® LOSS ON Oryinc (731) 

Analysis: Dry at 105° for 3 h. 

Acceptance criteria: NMT 1.0% 

ADD1TIONAL REQUIREMENTS 
e Packagino ano Storage: Preserve in tight containers. 

* USP Reference Standards (11) 

USP Fluorometholone RS 

USP Methylprednisolone Hemisucdnate RS 


Methyliprecjnisoloiie Sodium Succinate 

C^HsaNaOg 496.53 

Pregna-1,4-diene-3,20-dione, 21 -(3-carboxy-1 -oxopropoxy)- 
11,1 7-dihydroxy-ó-methyl-, monosodium salt, (6a,MP)g 
11 /3,1 7,21-Tri hydroKy-óa-methyl pregna-1 ,4-diene-3,20-di- 
one 21-{sodium succinate) [2375-03-3]. 

DEFINmON 

Methylprednisolone Sodium Succinate contains NLT 97,0% 
and NMT 103*0% of methylprednisolone sodium succi- 
nate (C^ćH^NaOg), caiculated on the dried basis. 

IDENTIFICATION 
O A. iNFRARED ABSORPTION 

Sample: 100 mg of Methylprednisolone Sodium 
Succinate 


Analysis: Transfer the Sample to a separator, dissoive in 
10 ml of water, add 1 ml of 3 N hydrochJonc acid, and 
extract immediately with 50 mL of chloroform. Filter the 
chloroform exlract through cotton, evaporate on a 
steam bath to dryness, and dry under vacuum at 60° 
for 3 h. 

Acceptance criteria: The IR absorption spectrum of a 
minerał oil dispersion of the residue so obtained exhib- 
its maxima only at the same wavelengths as those of a 
similar preparation of USP Methylprednisolone Hemisuc¬ 
dnate RS. 

® B. Ultraviolet Absorption (197U) 

Standard solution: 20 pg/mL of USP Methyl¬ 
prednisolone Hemisuccinate RS in methanol 
Sample solution: 20jiq/mL of Methylprednisolone So¬ 
dium Succinate in methanof 
Analyfeical wavelength: 243 nm 
Acceptance criteria: AbsorptivIties, caiculated on the 
dried basis, do not differ by morę than 3,0%. 

* C The sample imparts an intense yellow cofor to a 

nonluminous flame. 

ASSAY 

* Procedurę 

Solution A: 5 mg/mL of blue tetrazolium in alcohol 
Solution B: Alconol and tetramethylammonium hydrox- 
ide TS (9:1) 

Standard solution: Proceed as directed for Assoy for 
Steroids (351), Standard Preparation, preparing 12.5 pg/ 
mL of USP Methylprednisolone Hemisuccinate RS in 
alcohol. 

Sample solution: 12.5 pg/mL of Methyfprednisolone 
Sodium Succinate in alcohol 
Blank: AlcohoJ 
Instrumental conditrons 
Modę: Vis 

Analytical wavelength: 525 nm 
Analysis 

Samples: Standard solution, Sample solution , and Blank 
Pipet 20.0 mL of the Blank, Standard solution, and Sam¬ 
ple solution into three different glass-stoppered, 50-mL 
conical flasks. Add 2,0 mL of Solution A, and mix. To 
each fiask add 4,0 mL of Solution B. Mix, and alfow to 
stand in the dark for 90 min. Add 1.0 mL of glacial 
acetic add, and mix, Without delay, determine the ab- 
sorbances of the Standard solution and the Sample so¬ 
lution against the Blank. 

Calculate the percentage of methylprednisolone sodium 
succinate (CzeH^NaOa) in the portion of Methyl¬ 
prednisolone Sodium Succinate taken: 

Result - (Au/A,) X (Cs/Cu) x (Hi/Ma) x 100 

A u = absorbance of the Sample solution 
As = absorbance of the Standard solution 
C s = concentration of USP Methylprednisolone 
Hemisuccinate RS in the Standard solution 
(fig/mL) 

O; = concentration of Methylprednisolone Sodium 
Succinate In the Sample solution (pg/mL) 

M f j = molecuiar weight of methylprednisolone 
sodium succinate, 496.53 
Mr 2 - mołecular weight of methylprednisoione 
hemisuccinate, 474.54 

Acceptance criteria: 97.0%-l 03.0% on the dried basis 

OTHER COMPONENT5 

* Sodium Content 

Sample solution: Dissofve, with gentle heating, about 
1 g of Methylprednisolone Sodium Succinate in 75 mL 
of glacial acetic add, Add 20 mL of dioxane, then add 
1 drop of crystal yiofet TS. 
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Titrimetnc system 
Modę: Direct 

Titrant: 04 N perchloric adcl VS 
Endpoint detection: Visual 
Analysis: Ti tratę with Titront to a bJue-green endpoint. 
Perform a blank determination, and make any necessary 
correction. Each mL of Titront is equivaient to 2.299 mg 
of sodium (Na), 

Aeceptance criteria: 4.49%-4.77% on the dried basis 

5PECIFBC TESTS 

• OPTICAL ROTATION (7815), Specific Rotation 

Sampie solution: 1 0 mg/ml of Methylprednisolone So¬ 
dium Succinate in alcohol 
Aeceptance criteria: +96° to +104 p 
■ loss ON DRYING (731) 

Analysis: Dry at 105° for 3 h, 

Aeceptance criteria: NMT 3.0% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 

containers, 

« USP Reference Standards (11) 

USP Methylprednisolone Hemisuccinate RS 


Methylprednisolone Sodium Succinate 
fos- Bnjection 

DEFIN1TION 

Methylprednisolone Sodium Succinate for Injection is a ster- 
ife mixture of Methylprednisolone Sodium Succinate with 
suitable buffers. It may be prepared from Methyl¬ 
prednisolone Sodium Succinate orfrom Methyl¬ 
prednisolone Hemisuccinate with the aid of Sodium Hy- 
droxide or Sodium Carbonate, It contains the equivafent 
of NLT 90.0% and NMl 110.0% of the labefed amoun: 
of methylprednisoione (CnHw O s ) in the vo!ume of consth 
tuted solution designated on the label, 

IDENTIFICATION 
® A. INFRARED AbSORPTION 

Sampie: Nominally 100 mg of methylprednisolone so¬ 
dium succinate from Methylprednisolone Sodium Succi¬ 
nate for Injection 

Analysis: Transfer the Sampie to a separator, dissolve in 
1 0 mL of water, add 1 ml of 3 N hydrochlorie add, and 
extract immediately with 50 mL of chloroform. Filter :he 
chloroform extract through eotton, evaporate on a 
steam bath to dryness, and dry under vacuum at 60° 
for 3 h. 

Aeceptance criteria: The IR absorption spectrum of a 
minerał oii dtspersion of the residue so obtarned exhib- 
its maxima only at the same wavelenqths as those of a 
similar preparation of USP Methylprednisolone Hemisuc¬ 
cinate RS. 

ASSAY 
a Procedurę 

Diiuent: Chloroform and glacial acetic acid (97:3) 
Mobile phase: Butyl chloride, water-saturated butyl 
chloride, tetrahydrofuran, methanoi, and glacial acetic 
add (95:95:14:7:6) 

Standard stock solution: OJOmg/mL of USP Methyl¬ 
prednisolone RS in Diiuent 
Interna! standard solution: 3 mg/mL of USP 
Fluorometholone RS in tetrahydrofuran 
Standard solution: 0,65 mg/rnL of USP Methyl¬ 
prednisolone Hemisuccinate RS prepared as follows. 
Transfer an appropriate amount of USP Methyl¬ 
prednisolone Hemisuccinate RS to a suitable volumetric 
ftask. Pipet 10% of the fiask vo!ume of the internat stan¬ 


dard solution and 10% of the fiask volume of the Stan¬ 
dard stock solution. Diiute with Diiuent to volume. 

Sampie solution: Transfer a suitable quantity of consti- 
tuted Solutions (mix the consfituted Solutions prepared 
from the contents of 10 vials of Methylprednisoione So¬ 
dium Succinate for Injection) equivaient to 50 mg of 
methylprednisolone to a suitable fiask containing 
10,0 mL of the InternaI standard solution, and dilute 
with Diiuent to 100.0 mL. Shake thoroughly for 5 min, 
then allow the phases to separate, discarding the upper 
phase. 

Chromatographic system 

(See Chromatograpny (621), System Sultobility.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing L3 
Flow ratę: 1 mL/min 
Injection vo!ume: 6 ,uL 

[Notę—T he order of elution of peaks in the Standard so- 
lution is as follows. Internal standard peak, methyl¬ 
prednisolone hemisuccinate peak, and successive 
smaller peaks of free methylprednisolone and methyl¬ 
prednisolone 17-hemrsuccrnate.] 

Analysis 

Sam pies: Standard solution and Sampie solution 
Calcu tatę the percentage of the labeled amount of 
methylprednisoione (C 72 H 30 O 5 ) in the portion of eon- 
stituted Methylprednisolone Sodium Succinate for Im 
jection taken: 

Result = (Ru/Rs) x (Cs/Cu) x (M f i/M r2 ) x 100 

Ru - ratio of the sum of the peak areas for 

methylprednisolone hemisuccinate and 
methylprednisoione 1 /-hemisuccinate to the 
peak area of the internal standard from the 
Sampie solution 

Rs - ratio of the sum of the peak areas for 

methylprednisolone hemisuccinate and 
methylprednisolone 1 7-hemisuccinate to the 
peak area of the internal standard from the 
Standard solution 

Q - concentratlon of USP Methylprednisolone 
Hemisuccinate RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of methylprednisolone 
in the Sampie solution (mg/ml) 

M r i = molecular weight of methylprednisolone, 

374.47 

Mr 2 - molecular weight of methylprednisolone 
hemisuccinate, 474.54 

To this calculated amount, add the percentage of free 
methylprednisolone found in the test for Free 
M ethylpredn isolon e. 

Aeceptance criteria: 90,0%-110.0% 

OTHER COftfflPONENTS 
o Free [Methylprednisolone 

Analysis 

Sam pies: Standard solution and Sampie solution 

Using the chroma tograms obtained in the Assay f meas- 
ure the areas of the peaks from the internal standard 
and free methylprednisolone. 

Cafculate the percentage of free methylprednisolone in 
the portion of Sampie solution taken: 

Result = (Ru/Rs) x (Cs/ Cu) x 100 

= peak area ratio of the free methylprednisolone 
to the internal standard from tne Sampie 
solution 

Rs - peak area ratio of the free methylprednisolone 
to the internal standard from the Standard 
solution 
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Cs - concentration of USP Methylprednisolone RS 
in the Standard solution (mg/mL) 

Q = nominał concentration of methylprednisofone 
in the Somple solution (mg/mL) 

Acceptance criteria: The amount of free methyl- 
preclnisolone is NMT 6.6% of the labefed amount of 
methylprednisolone (CzzBbgOs). 

PERFORMANCE TESTS 

« Uniformity of Dosage Units (905): Meets the 
reguirements 

SPECIFIC TESTS 

o fH (791) 

Sample solution: 50 mg/mL of methylprednisolone so- 
dium sucdnate 

Acceptance criteria: 7.0=8.0 
® STEfllllTY Tests (71): Meets the requirements 
« Bacterial Endotokłns Test (85): NMT 0.17 USP Endo- 
toxin Units/mg of methylprednisolone 
e LOSS ON DRYENG (731) 

Analysis: Dry at 105° for 3 h, 

Acceptance criteria: NMT 2.0% 
o CoNSTiTUTED Soluteon: At the time of use, it meets the 
reguirements for Injections and Implanted Drug Products 
(1), Spedfic Tests , C ompleteness and cfarity of Solutions. 
o Particulate IWIatter in Injections (788): Meets the re- 
quirements for smalLvoJume injections 
o Other Reqejiremnents: Meets the requlrements in La heling 
{7} f Labek and La beli ng for Injectable Products 

ADPITIONAL REQUIREMENT5 


Change to read: 

® Packaging and Storage: Preserve as described in *Pack- 
aging and Storage Requiręments (659), Injection Packaging, 
Packaging for constitution * (cn j-May-zcu?}. 

• USP Reference Standards (11) 

USP Endotoxin RS 

USP Fluoromethofone RS 

USP Methylprednisolone RS 

USP Methylprednisofone Hemlsucdnate RS 


Metlhyitestosterone 



C 20 H 30 Oz 302.45 

Androst-4“en“3“One, 1 7-hydroxy-l 7-methyl-, (1 7/3)-; 

1 7/3-Hydroxy-1 7-methyiandrost-4“en-3~one [58-18-4]. 


ASSAY 
o Procedurę 

Mobile phase: Acetonitrile and water (55:45) 

Standard stock solution: 0.25 mg/mL of USP 
Methyltestosterone RS in methanol 
Standard solution: 20jLtg/mL of USP Methyltestoster¬ 
one RS in Mobile phase from the Standard stock solution 
System suitability stock solution: 250 pg/mL of USP 
Testosterone RS in methanol 

System suitability solution: Diiute 4 ml of the System 
suitability stock solution wrth the Standard solution to 
50 mL. 

Sample stock solution: 0.50 mg/mL of Methyltestoster¬ 
one in methanol 

Sample solution: 20 pg/mL of Methyltestosterone in 
Mobile phase from the Sample stock solution 
Chromatographic system 
(See Chromatcgrapny (621), System Suitability.) 

Modę: LC 

Detector: UV 241 nm 
Column: 4-mm x 25-cm; packi ng LI 
Flow ratę: 1 mL/min 
Injection volume: 50 pL 
System suitability 

Samples: Standard solution and System suitability 
solution 

[NOTĘ—The relative retention Urn es for testosterone and 
methyltestosterone are about 0.8 and 1.0, 
respectively.] 

Suitability requirements 
Resolution: NLT 2.0 between testosterone and 
methyltestosterone, System suitability solution 
Column efficienoy: NLT 2000 theoretical plates, 

:Standard solution 

Tailrng factor: NMT 2,7, Standard soiution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Somple solution 
Calculate the percentage of methyltestosterone 
(C 20 H 3 o 0 2 ) in the portion of Methyltestosterone taken: 

Result = (rufrs) x (C 5 /Cu) x 100 

ru = peak response of methyltestosterone from the 
Sample solution 

rs = peak response of methyltestosterone from the 
Standard solution 

Cs - concentration of USP Methyltestosterone RS in 
the Standard solution (mg/mL) 

Cu = concentration of Methyltestosterone in the 
Sample solution (mg/mL) 

Acceptance criteria: 97.0%-103.0% on the diied basis 

IMPURITIES 
O OKGANIC ilUFURiTlES 

Solution A: Methanol and water (55:45) 

Solution B: Methanol 
Mobile phase: See Tobie h 


DEFINITJON 

Methyltestosterone contalns NLT 97.0% and NMT 103,0% 
of methyltestosterone (CzohhuOz), calculated on the dried 
basis. 

IDENTIFICATION 
® A. Snfrared Absorftjon (197K) 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay , 


Table 1 


Tinie 

(mini 

Solution A 

(W 

Solution B 

_ 

0 

100 

0 

20 

60 

40 

40 

0 

100 

45 

0 

100 

60 

100 

0 


Sample soiution: 05 mg/mL of Methyltestosterone in 
methanol 

System suitability solution: 0.005 mg/mL of 
Methyltestosterone in methanol from the Sample 
solution 
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Chromatographic system 
(See Chromatogrophy {62 1), System Suitability* *) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Fiow ratę: 1 mL/min 
Infection volume: 5pL 
System suitability 

Samples: Sample solution and System suitability solution 
Suitability requirements 

Relative standard deviation: NMT 2.0%, Sample 
solution 

Signal-to-noise ratio: NLT 100, System suitability 
solution 
Anaiysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por- 
tion of Methyltestosterone taken: 

Result = (ru/h) x 100 

ru = peak response of each impurity from the 
Sample solution 

rr ~ sum of all the peak responses from the Sample 
solution 

[Notę—D isrecjard any impurity peak less than 0.05%.] 

Acceptance criteria 
Any indmdual impurity: NMT 0.5% 

Total impurities: NMT 1,0% 

SPECIFIC TESTS 

* OFTICAL Rotatjon, Spedfic Rotation (781S) 

Sample solution: 10 mg/mL of Methyltestosterone in 
alcohol 

Acceptance criteria: +79“ to +85° 

O loss ON Drying {731) 

Anaiysis: Dry at 105° for 4 h. 

Acceptance criteria: NMT 2.0% 

ADDITIONAL REQUIREMENTS 

* Packaging and Śtorage: Preserve in welhdosed, light- 

resistant containers. 

* U5P Reference Standards (11) 

USP Methyltestosterone RS 
USP Testosterone R5 


Methyltestosterone Capsules 

DEFINITION 

Methyltestosterone Capsules contain NLT 90.0% and NMT 
110 . 0 % of the labeied amount of methyltestosterone 

(CjoHjoOj). 

IDENTIFICATION 

* A. Infrared Absorption 

Sample: Evaporate to dryness 25 mL of the Sample 
stock solution from the Assay . 

Acceptance criteria: The IR absorption spectrum of a 
potasslum bromlde dispersion of the residue so ob- 
tained exhrbits maxima at the same wavelengths as 
those of a stmtlar preparatlon of USP Methyltestosterone 
RS. 

ASSAY 

• Procedurę 

Standard solution: lOpg/mL of USP Methyltestoster- 
one RS in alcohol 

Sample stock solution: Nominally 0.2 mg/mL of 
methyltestosterone prepared as follows. Transfer the 
equivalent to 10 mg of methyltestosterone from the 
contents of NLT 20 Capsules to a 125-mL separator 
with the ald of about 5 mL of water. Extract with four 


20-mL portions of chloroform, filtering each through 
chloroform-washed cotton. Evaporate the combmed ex- 
tracts on a steam bath, with the aid of a current of air, 
to dryness. Dissoive the residue in alcohol, transfer to a 
50-mL volumetric fiask, and dilute with alcohol to vol- 
ume. 

Sample solution: Nominally 1 0 pg/mL of methyltestos¬ 
terone in alcohol from the Sample stock solution 

Instrumentai conditions 
Modę: UV 

Analytical wavelength: Maximum absorbance at 
about 241 nm 
Celi: 1 cm 
Blank: Alcohol 
Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentacje of the labeied amount of 
methyltestosterone (C 20 H 30 O 2 ) tn the portlon of Cap¬ 
sules taken: 

Result = (AJAs) x (Q/C u ) x 100 

Aa - absorbance of the Sample solution 
As ~ absorbance of the Standard solution 
Cs = concentration of USP Methyltestosterone RS in 
the Standard solution (pg/mL) 

Cu - nominał concentration of methyltestosterone 
in the Sample solution (pg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

* Dissolution (711) 

Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Standard solution: 10 pg/mL of USP Methyltestoster¬ 
one RS in Medium 

Sample solution: Fiłter a portion of the solution under 
test. Dilute with Medium to obtain a solution containing 
about 10 pg/mL of methyltestosterone. 

Instrumentai conditions 
Modę: UV 

Analytical waveiength; Maximum absorbance at 
about 248 nm 
Blank: Medium 
Anaiysis 

Samples: Standard solution and Sample solution 
Tolerances: NLT 70% (Q) of the labeied amount of 
methyltestosterone CC 20 H 10 O 2 ) is dissolved. 

• unifohmuy OF Dosage UNITS (905) 

Procedurę for content uniformity 
Standard solution: 0.010 mg/mL of USP Methyltestos¬ 
terone RS In methanol 

Sample stock solution: Transfer the contents of 1 
Capsule to a 100-mL yolumetric fiask. Add 50 mL of 
methanol, and shake by mechanlcal means for 60 min, 
Dilute with methanol to volume, and fil ter, discarding 
the frrst 20 mL of the filtrate. 

Sample solution: Dilute a suitable volume of the 5om- 
ple stock solution with methanol to obtain 0.010 mg/ 
mL of methyltestosterone. 

Instrumentai conditions 
Modę: UV 

Analytical wavelength; Maximum absorbance at 
about 241 nm 
Celi: 1 cm 
Blank: Methanol 
Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeied amount of 
methyltestosterone (C 20 H 30 O 2 ) in the Capsule taken: 

Result {AJ A % ) x (Cs/L) xl/xDx100 
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Au - absorbance of methyltestosterone from the 
Sompfe sotution 

As = absorbance of methyltestosterone from the 
Standard solution 

Cs - concentration of USP Methyltestosterone RS in 
the Standard solution (mg/mL) 
i = label claim (mg/Capsule) 

V = volume of the 5omp/e sotution (mL) 

D - dilution factor of tne Sampie solution 
Acceptance criteria: Meet the reguirements 

ADDITIONAL REQU3REft/lENT5 

* Packaging and Storage: Presen/e in wefl-dosed 
contalners. 

■ USP Referenci Standard* (11) 

USP Methyltestosterone RS 


MetfoyStestosterorae Tabiets 

OEFBNRTION 

Methyltestosterone Tabiets contain NLT 90.0% and NMT 

110 . 0 % of the fabeled amount of methyltestosterone 

(C 20 H 30 O 2 ). 

IDENTIFICATION 

« A. 0NFRARED ABSORPTION 

Sampie: Evaporate to dryness 25 mL of the Sampie 
stock solution from the Assay. 

Acceptance criteria: The IR absorption spectrum of a 
potassium bromide disperslon of the residue so ob- 
tained exhibits maxima at the same wavelengths as 
those of a similar preparat! on of USP Methyltestosterone 
RS. 

ASSAY 

* Procedurę 

Standard solution: IDpg/mL of USP Methyltestoster¬ 
one RS In alcohol 

Sampie stock solution: Nominally 0.2 mg/mL of 
methyltestosterone prepared as follows* Transfer the 
equivalent to 10 mg of methyltestosterone from NLT 
20 powdered Tabiets to a 125-mL separator with the 
aid of about 5 ml of water, Extract with four 25-mL 
portions of chloroform, filtenng each through chloro- 
form-washed cotton, Evaporate the combined extracts 
on a steam bath, with the aid of a current of air, to 
dryness. Dissolve the residue in alcohol, transfer to a 
50-mL volumetric fiask, and dllute with alcohol to voi- 
ume, 

Sampie solution: Nominally 10 pg/mL of methyltestos¬ 
terone in alcohol from the Sampie stock solution 

Instrumental conditions 
Modę: UV 

Analytical wavelength: Maximum absorbance at 
about 241 nm 
Celi: 1 cm 
Blank: Alcohol 

Analysis 

Samples: Standard solution and Sampie solution 
Cafculate the percentage of the labeled amount of 
methyltestosterone (C 20 H 30 O 2 ) śn the portion of Tabiets 
taken: 

Result ~ (AufAy) x (Cs/Cu) x 1 00 

Au — absorbance of the Sampie sotution 

Aj - absorbance of the Standard solution 

Cs = concentration of USP Methyltestosterone R5 in 
the Standard solution (pg/mL) 

Cu ~ nominał concentration of methyltestosterone 
in the Sompfe sotution (pg/ml) 


Acceptance criteria: 90.0%-l 1 0,0% 

PERFORMANCE TESTS 

* Disintegration (701) 

Time: 30 min 

Acceptance cnteria: Tabiets Intended for buccal admin¬ 
istrator meet the reguirements for Buccal Tabiets. 

O Uniformity of Dosage Unjts (905) 

Procedurę for content uniformity 
Standard solution: 0.010 mg/ml of USP Methyltestos¬ 
terone RS in methanol 

Sampie stock solution: Transfer 1 finely powdered 
Tablet to a 100-mL volumetric fiask. Acfd 50 mL of 
methanol, and shake by mechanleal means for 60 min. 
Dii ute with methanol to volume, and fil ter, discarding 
the first 20 ml of the filtrate. 

Sampie solution: Dii ute a suitable volume of the Sam¬ 
pie stock solution with methanol to obtain 0.010 mg/ 
mL of methyltestosterone. 

Instrumental conditions 
Modę: UV 

Analytical waveiength: Maximum absorbance at 
about 241 nm 
Celi: 1 cm 
Blank: Methanol 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
methyltestosterone {C 20 H 30 O 2 ) in the Tablet taken: 

Result = (Au/As) x (Cs/i) xVxDx 100 

Au = absorbance of methyltestosterone from the 
Sampie solution 

As - absorbance of methyltestosterone from the 
Standard solution 

Cs - concentration of USP Methyltestosterone RS in 
the Standard solution (mg/mL) 
i = label cfaim (mg/Tablet) 

V - volume of the Sampie solution (ml) 

D = dilution factor of the Sampie solution 
Acceptance criteria: Meet the reguirements 

ADDITIONAL REQUBREEV1ENTS 
o Packaging and Storage: Preserve in well-dosed 
containers. 

* USP Reference Standards (11) 

USP Methyltestosterone RS 


Methysergide Maleate 



Cj^NjOj ■ C 4 H«04 469.53 

Ergollne- 8 -carboxamide, 9,10-didehydro4V-[l -(hydroxy- 
methyl)propyl]-l, 6 -dimethyK (8/3)-, {Zy- 2 -butenedioate 
0 : 1 ) (salt); 

9,10-Didehydro-N-H -(hydroxymethyl)propyl]-1, 6 - 
dimethylergo!ine- 8 /Tcarboxamfde maleate ( 1 : 1 ) (salt) 
[129-49-7]. 

DEFIN1TION 

Methysergide Maleate contarns NLT 97.0% and NMT 
103.0% of methysergide maleate (C^T^NaCh * C 4 H 4 O 4 ), 
calculated on the dried basis. 
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IDENTIFICATION 

* A. INFHAREO ABSORPTION (197K) 

* B, Thin-Layer Chromatocraphy 

Conduct this test without exposure to daylight and with 
minimum exposure to artifitial light 
Standard soJution: 5 mg/mL of USP Methysergide 
Maleate RS in methanol 

Sample solution: 5 mg/mL of Methysergide Maleate in 
methanol 

Chromatographic system 
(See Chromotograpny (621>, Thin-Layer Chromato- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic srlka 
gel 

Application voIume: 25 pL 

Developing solvent: Chloroform and methanol (2G:1) 
Spray reagent: 8 mg/mL of p-dimethylamrnobenzalde- 
liyde In a cooled mixfure of alcohol and sulfuric add 
(8:2j 

Analysis 

Sam pies: Standard solution and Sample solution 
In the chromatographic chamber, place a volume of 
the Deveiopinq solvent sufficient to develop the chro¬ 
ma togram. Place a beaker containing 25 mL of am- 
monium hydroxide in the chamber, cover, and allow 
to equi!ibrate for 30 min. Apply the Sampies, and de- 
velop the chromatogram untrl the solvent front has 
moved about three-Fourths of the fength of the piąte. 
Remove the piąte from the developing chamber, 
mark the solvent front, and aliow the solvent to evap- 
orate, Locate the spots on the piąte by lightly spray- 
ing with Spray reagent , Aliow tne piąte to dry, then 
expose it briefly to fumes of a mixture of mtric and 
hydrochloric acids. 

Acceptance criteria: The R f vafue of the prindpal spot 
of tne Sample solution corresponds to that of the Stan¬ 
dard solution. 

A5SAY 

* Procedurę 

Sample solution: 200 mg of Methysergide Mafeate in 
30 mL of glacial acetk acid. Add 1 drop of crystal vic!et 

Analysis: Titrate with 0.1 N perchloric acid VS to a blue 
endpoinl. Perform a blank determination, and make 
any necessary correction. Each mL of 0.1 N perchloric 
acid is equivalent to 46.95 mg of methysergide maleate 
(OffH^NiOz * Grf-UOO. 

Acceptance criteria: 97.Q%-103,0% on the dried basis 

IMPURITIES 

* ORDINARY IMPURITIES (466) 

Standard solution and Sample soJution: Methanol 
EJuant: Use the Developing solvent from Identification 
test 6. 

Visualization: 1 

Acceptance criteria: Meets the requirements 

SPECIFIC TE5T5 

* Optical Rotation, Specific Rotation (781S) 

Sample solution: 2.5 mg/mL in water 
Acceptance criteria: +35° to +45° 

* PH (791) 

Sample solution: 1 in 500 in carbon dioxide-free water 
Acceptance criteria: 3.7-4.7 

* Loss on Drying (731) 

Analysis: Dry a sample under yacuum at 120° for 2 h, 
Acceptance criteria: NMT 7.0% 

ADDITIONAL REQUIREMENT$ 

* Packaging and Storage: Pre$erve in tight, light-resistant 

containers, in a cold place. 


• USP Reference Stand ards (11) 
USP Methysergide Maleate RS 


Methysergide Maleate Tablets 

DEFINITION 

Methysergide Mafeate Tablets contain NLT 90.0% and NMT 
110.0% of the labeled amount of methysergide maleate 

IDENTIFICATION 

« A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

A55AY 
• Procedurę 

Conduct this procedurę with a minimum exposure to 
Jight. 

Mobile phase; Dissolve 6,8 g of monobasic potassium 
phosphate in 700 mL of water, add 300 mL of aceton i- 
trile, and mrx* 

Diluent: Methanol and 10 g/L of tartaric acid (50:50) 
Standard solution: 0.1 mg/mL of USP Methysergide 
Maleate RS in Diluent 
[Notę— Son kation may be used,] 

Sample solution: Nominally 0,1 mg/mL of 
methysergide maleate prepared as follows. Transfer a 
portion of NLT 20 finely powdered Tablets equivalent to 
NLT 10 ma of methysergide maleate to a suitable volu- 
metric fiask. Add 75% of the fiask volume with DiluenL 
Shake by mechamcal means for 60 min, Dilute with Dil¬ 
uent to volume, Filter, and discard the first 20 mL of the 
filtrate* 

Chromatographic system 

(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 318 nm 

Column: 4.6-mm x 15-cm; 5-pm packing L7 
Flow ratę: 2 mL/min 
Injection vofume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resolutiom NLT 1.0 between the anaJyte and the 
closest adjacent peak 
Tailing factor: NMT 2,5 
Relative standard deviatlon: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of methysergide maleate 
(C^hbjNjCb ■ CjFhCLi) in the portion of Tablets taken: 

Result = (rjr$) x (Cs/Ca) x 100 

ru = peak response from the Sample solution 

fi = peak response from the Standard solution 

Cs = concentration of USP Methysergide Maleate 
RS in the Standard solution (mg/mL) 

Cu - nominał concentration of methysergide 
maleate in the Sample solution (mg/mL) 
Acceptance criteria: 90.0%-t 10,0% 

PERFORMANCE TESTS 
« DlSSOiUTlON (711) 

Medium: Tartark acid solution (1 in 200); 900 mL 
Apparatus 2: 100 rpm 
Time: 30 min 

Standard solution: 0,002 mg/mL of USP Methysergide 
Maleate RS in Medium 

Sample solution: Portions of the solution under test 
suitably diluted with Medium 
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Instrumental conditions 
Modę: Pfuorescence 
Excitation wavelength: 327 nm 
Emission wavelength: 428 nm 
Blank: Tartaric acid solution (1 in 200) 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the tabeled amount of 
methysergide maleate (C 2 iH 27 N 3 02 ■ C 4 H 4 O 4 ) dissofved: 

Result = {AJA?) x Q x V x (1 /L) x 100 

A u - absorbance from the Sample solution 
A$ — absorbance from the Standard solution 
Cs = concentration of USP Methysergide Maleate 
RS in the Standard solution (mg/ ml) 

V - volume of Medium , 900 mL 
L ~ la bel ciarm of methysergide maleate (mg/ 

Tablet) 

Tolerantes: NLT 70% (Q) of the labeled amount of 
methysergide maleate * GH 4 O 4 ) is 

dissoDed, 

* Uniformity of Dgsage Units (905): Meet the 

reguirements 

ADDITIONAL REQUIREEV1ENT5 
o Packaging and Storage: Presen/e in tight containers. 
Storę beiow 30°, 

* USP reference standards (1T) 

USP Methysergide Maleate RS 


Metoclopramide HydrochBoride 



C^H^CINjO;- • HCI • H 2 0 354.27 

Benzamide, 4-amin0-5’Chloro-N-[2-(dEethylamino)ethyl]- 
2 -methoxy-, monohydrochloride, monohydrate; 

4 -Amino- 5 -chloro-N“[ 2 “(diethylamino)ethyl]- 0 "anisamEde 
monohydrochloride monohydrate [54143-57-6]. 

DEFINITION 

Metoclopramide Hydrochloride contains NLT 98,0% and 
NMT 101.0% of metoclopramide hydrochloride 
{C 14 H 22 CIN 3 O 2 ■ HCI), caiculated on the anhydrous basis. 

DDENTIFSCATION 

* A. iNFRARED ABSORPTION (197) 

[NOTĘ—Methods described in infrared Absorption (197K), 
(197M), or (1 97A) may be used] 

® B. UDENTłFiCATiON Tests—General, Chloride( 191) 

Sample solution: Dissofve 100 mg in 2 mL of water, 
and acidify the solution with dilute nitric acid. 
Acceptance criteria: Meets the requirements 

ASSAY 

* Procedurę 

Sample: 250 mg 

Analysis: Dissolve the Sample in a mixture of 5,0 mL of 
0,01 N hydrochioric acid and 50 ml of alcohol. Titrate 
with 0,1 N sodium hydroxide V5 (see Titrimetry (541)), 
determining the endpoint potentiometrically. Read the 
volume of 0.1 N sodium hydroxide added between the 
two points of inflectlon. Bach mL of 0.1 N sodium hy¬ 
dro* i de is equivatent to 33,63 mg of the anhydrous 
metodopramide hydrochloride (G^iON^O? ■ HCI), 
Acceptance crrtena: 9S,0%-101.Q% on the anhydrous 
basis 


IMPURITIES 

o ftESEDUE on iGNETtON (281): NMT 0.1% 

O ORGANIC Impurities 

Buffer: D1ssofve 6.8 g of monobasic potassium phos- 
phate in 700 mL of water, Add 0.2 mL of N,N- 
dimethyloctyfamine, and adjust with dilute phosphoric 
add to a pH of 4.0. Dilute with water to 1000 mL. 
Mobile phase: Acetonitdle and Buffer (250:1000) 
Standard stock solution: 0.1 mg/ml each of USP 
Metoclopramide Hydrochloride RS, USP 
Metodopramide Related Compound A RS, USP 
Metoclopramide Related Compound B RS, and USP 
Metodopramide Related Compound D RS in Mobile 
phase 

Standard solution: 2,0 pg/mL each of USP 
Metodopramide Hydrochloride RS, USP 
Metodopramide Related Compound A RS, USP 
Metodopramide Related Compound B RS, and USP 
Metoclopramide Related Compound D RS in Mobile 
phase from the Standard stock solution 
Sample solution: 1,0 tng/rnL of Metodopramide Hy- 
drochloride in Mobile phase 
Chromatographic system 
(See Chromatograpny (621), System Suitabillty.) 

Modę: LC 

Detector: UV 240 nm 

Column: 4.6-mm x 25-cm; 5-um packing L7 
Flow ratę: 1.5 mL/min 
Injection voIume; lOpL 

Run time: At least 8 times the retention time of the 
metodopramide peak 
System suitability 
Sample: Standard solution 
Suitability requirements 
Resolution: NLT 3,0 for metodopramide related 
compound A and metodopramide 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each of metoclopramide re¬ 
lated compounds A, B, and D in the portion of 
Metodopramide Hydrochforide taken: 

Result = (rjrs) x (Cs/Cu) x 100 

r u = peak response of the relevant metodopramide 
related compound from the Sample solution 
r$ = peak response of the relevant metoclopramide 
related compound from the Standard so/uf/on 
Cs - concentration of the relevant USP 

Metoclopramide Related Compound RS in 
the Standard solution (mg/rnL) 

Cu = concentration of Metodopramide 

Hydrochloride in the Sample solution 
(mg/mL) 

Calculate the percentage of any other indlvidua! 
impurity in the portion of Metodopramide 
Hydrocriloride taken: 

Resuit - (rufrś) x (Ci/G) x 100 

r u = peak response of any other individual impurity 
from the Sample solution 

rs - peak response of metodopramide from the 
Standard solution 

Ci = concentration of USP Metoclopramide 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = concentration of Metoclopramide 

Hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: See Table 7, 
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Table 1 


Kamę 

Rclative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

N- Ace ty 1 me toc top ra mide 
(metodopramide related 
compound 

0.8 

0.15 

Metodopramide 

1.0 


Methyl 4-acetamido-2-methox- 
ybenzoate (metodopramide 
related compound D) 

2.4-2.7 

0,15 

N- Ac etyl methyl ester analog 
(metodopramide related 
compound Bl b 

5.2-6.7 

0.15 

Any other indMdual impurity 

._ 

0.10 

Total impurities 

__ 

0.50 


J 4- Acetamldo-5-thloro- N-[2-(diethy ta mi no)ethy I] -2~methoxy benzam i d e t 
b Methyl 4-acetamido*5<hloro-2-methoxybenzoate. 


5PECIFIC TE5TS 

* Water Determination, Method / (921): 4.5%-6.0% 

ADDITIONAL REQUIREMENTS 

* Packacing and Storage: Preserve in tight, light-resistant 
containers. Storę at room temperaturę. 

* USP Reference Standards (11) 

USP Metodopramide Hydrochloride RS 
USP Metodopramide Related Compound A RS 
M-Acety I metoclopra m ide. 
4-AcetamidQ-5<nlora-N-[2-{diethylamino)ethyl]- 
2 - m et hoxy b e nza m 1 de. 

CifiH^CINaOj 341.83 
USP Metodopramide Related Compound B RS 
N-Acetyi methyl ester analog, 

M ethyI 4- ace ta m i d o-5 -ch I o ro -2- m eth oxy ben zoa te, 
C 11 H 12 CINO 4 2S 7.67 

USP Metodopramide Related Compound D RS 
Methyl 4-acetamido-2-methoxybenzoate, 

QiH, 3 N0 4 223.23 


Metodopramide Injection 

DEFINITION 

Metodopramide Injection is a sterile solution of 
Metodopramide Hydrochloride in Water for Injection, It 
contains the equivalent of NLT 90,0% and NMT 110,0% 
of the labeled amount of metodopramide {C 14 H 22 CIN 3 OO* 

IDENTIFICATION 

• A, The retention time of the major peak of the Sarnple 

solution torresponds to that of the Standard solution, as 
obtained in the Assay. 

» B, The UV spectrum of the major peak of the Sample 
solution corresponds to that of the Standard solution f as 
obtained in the Assay, 

ASSAY 

* Procedurę 

Mobile phase; Dissolve 2.7 g of sodium acetate in 
500 mL of water Add 500 mL of acetonitnle and 2 ml 
of tetramethylammonium hydroxide solution in metha- 
nol (1 in 5), and mix, Adjust wilh glacial acetic acid to 
a pH of 6.5, filier, and degas. 

System suitability stock solution: Transfer 12,5 mg of 
benzenesulfonamide to a 25-mL voiumetric fiask. Add 
15 mL of methanol, and shake to dissolve. Dilute with 
0.01 M phosphoric acid to volume. 


Standard stock solution: 0.9 mg/mL of USP 
Metodopramide Hydrochloride RS in 0.01 M phos- 
phorfc acid 

System suitability solution: Transfer 5 ml of System 
suitahility stock solution and 5 ml of Standard stock solu¬ 
tion into a 100-mL volumetric fiask, and dilute with 
0.01 M phosphoric acid to vo!ume, 

Standard solution: 45 pg/mL of USP Metodopramide 
Hydrochloride RS (equivafent to 40 pg/mL of 
metodopramide) from Standard stock solution. Dilute 
with 0.01 M phosphoric acid. 

Sample solution: Nominally 40 pg/mL of 
metodopramide, prepared as follows, Transfer a volume 
of injection, equivalent to about 40 mg of 
metodopramide, to a 100-mL volumetric fiask, and di¬ 
lute with 0.01 M phosphoric add to volume. Transfer 
10,0 mL of this solution to a 100-mL volumetric fiask, 
and dilute with 0.01 M phosphoric acid to volume, 
Chromatographic system 
(See Chromatogmpny (621), System Suitability,) 

Modę: LC 

Detector: UV 215 nm or diodę array. [Notę —Use the 
diodę array detector to perform Identification test 8.] 
Column: 4.6-mm x 25-tm; packing U 
FIow ratę: 1,5 mL/min 
Injection vo!ume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reauirements 
[Notę —The re!ative retention times for 
benzenesulfonamide and metodopramide are 0.7 and 
1.0, respectively,] 

Resolution: NLT 1.5 between the 
benzenesulfonamide and metodopramide peaks, Sys- 
tem suitability solution 

Tailing factor: NMT 2,0 for the metodopramide 
peak, Standard solution 

Relative standard deviatlon; NMT 2.0%, Standard 
solution 
Analysrs 

Sampies: Standard solution and Sample solution 
Cal cu la te the percentage of the labeled amount of 
metodopramide (CuftaONsO* *) in the portion of In- 
jection taken: 

Re suit = (ru/n) x (C 5 /Q x (M r} /M r2 ) x 100 

ru = peak response from the Sample solution 

n - peak response from the Standard solution 

Q = concentration of USP Metodopramide 

Hydrochloride RS in the Standard solution 
(pg/mL) 

Cu = nominał concentration of metodopramide in 
the Sample solution (pg/mL) 

Mti - moiecular weight of metodopramide, 299.80 
Mn - moiecular weight of anhydrous 

metodopramide hydrochloride, 336.26 
Acceptance criteria: 9Q,Q%-1 1 0.0% 

IMPURITIES 

* ORCANIC IMPURITIES 

Mobile phase: Prepare a 1,88 g/L solution of sodium 
1-hexanesuffonate solution (0.01 M solution) in a ma¬ 
turę of acetonitriie and water (60:40), and adjust with 
glacial acetic add to a pH of 4.0. 

Standard solution: 5,5 pg/mL of USP Metodopramide 
Hydrochloride RS in Mobile phase 
Sample solution: Dilute a volume of Injection with Mo¬ 
bile phase to obtain a solution containing about 
1,0 mg/mL of metodopramide. 
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Chromatographic system 
(See Chroma tog ropny (621), System Suitability.) 

Modę: LC 

Detector: UV 265 nm 
Column: 4.6-mm x 25-cm; 5-jtm packing LI 
Flow ratę: 2 ml/min 
Injection volume: 20 f.il 
System suitability 
Sample: Standard solution 
Suitability requirements 
Taifing factor: NMT 1.8 
Relative standard deviation: NMT 5.0% 

Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of any rndividual impurity in 
the portion of Injection taken: 

Result - (ry/fs) x (G/C y ) x (MnfM*) x 100 

fu -peak response of each impurity from the 
Sample solution 

r 5 = peak response of metodopramide from the 
Standard solution 

G - concentration of USP Metodopramide 

Hydrochloride RS in the Standard solution 
(pg/mL) 

Cu s nominał concentration of metodopramide in 
the Sample solution (pg/mL) 

Mrt = molecular weight of metodopramide, 299,80 
M r2 = molecular weight of anhydrous 

metodopramide hydrochloride, 336.26 
Acceptance criterfa: NMT 0.5% of any indMdual im¬ 
purity is found. 

SPECIFIC TEST5 
*PH{791): 2 5-6.5 

* Bacterial Endotoxins Test (85): NMT 2.5 USP Ertdo- 
toxin Units/mg of metodopramide 

* Particulate Matter in Injections (788): it meets the re- 
qurrements for smalI-volume injections. 

* Other Requirements: it meets the requirements in Injec- 

tions and Implanted Drug Products (T). 

ADDITIONAL REQUtREMENTS 

* Packactno and Storace: Preserve in single-dose or mul- 
tiple-dose containers, preferably of Type i giass, protected 
from light. [Notę— Injection containing an antioxidant 
agent does not reqLiire protection from light.] Storę at 
controlled room temperaturę. 

* USP Referemce Standards (11) 

USP Endotoxin RS 

USP Metodopramide Hydrochloride RS 


lyietodopramide Orał Solution 

DEFINITION 

Metodopramide Ora! Solution contains an amount of 
metodopramide hydrochloride {CMH 22 CIN 1 O 2 - HO H 2 O) 
equiva!ent to NLT 90.0% and NMT 110.0% of the labeled 
amount of metodopramide (CnHtfCINjOj). 

IDENTIFICATION 

* A, The retention time of the major peak of the Sample 

solution corresponds to that of Ine 5 fon dard solution t as 
obtained in the Assay. 

* B. The UV spectrum of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 


ASSAY 

* Procedurę 

Mobile phase: Dissolve 2.7 g of sodium acetale in 
600 mL of water, and add 400 ml of acetonitrile and 
4 mL of tetramethylammonium hydroxide solution in 
methanol (25%). Adjust with gladai acetic add to a pH 
of 6,5, filter, and degas, 

System suitability stock solution: Transfer 125 mg of 
Łenzenesulfonamide to a 25-mL volumetnc fiask. Add 
15 mL of methanol, and shake to dissolve, Dilute with 
0.01 M phosphoric acid to volume. 

Standard stock solution: 9 mg/rnL of USP 
Metodopramide Hydrochloride RS in 0.01 M phos¬ 
phoric acid 

System suitability solution: Transfer 15 ml of System 
suitobility stock solution and 5 mL of Standard stock solu* 
tion into a 250-mL volumetric fiask, and dilute with 
0.01 M phosphoric acid to volume. 

Standard solution: 180 jjg/ml of USP Metodopramide 
Hydrochloride RS (equivalent to 160 jig/mL of 
metodopramide) from Standard stock solution . Dilute 
with 0.01 M phosphoric acid. 

Sample solution: Nominally 1 60 ug/mt of 
metodopramide, prepared as follows. Transfer a vo!ume 
of Orał Solution, equtvalent to about 4 mg of 
metodopramide, to a 25-mL volumetrię fiask, and di- 
iute with 0.01 M phosphoric acid to volume. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: LJV 215 nm or diodę array. [Notę —Use the 
diodę array detector to perform Identification test S.] 
Coiurnn: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1.5 mL/min 
Injection vo!ume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reauirements 
[Notę —The reiative retention times for 
benzenesulfonamide and metodopramide are 0.2 and 
1.0, respectively.] 

Resolution: NLT 1.5 between the 
benzenesulfonamide and metodopramide peaks, Sys¬ 
tem suitability solution 

Tarllng factor: NMT 2,0 for the metodopramide 
peak, Standard solution 

Relative standard deviation: NMT 2,0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the labeled amount of 
metodopramide (CnH^CINjO*) in the portion of Orał 
Solution taken: 

Result - (ry/rs) x (G/Cu) x (M ri /M fZ ) x 100 

Ty - peak response from the Sample solution 

r% - peak response from the Standard solution 

Cj = concentration from USP Metodopramide 
Hydrochloride RS m the Standard solution 
(pg/ml) 

Cy = nominał concentration of metodopramide in 
the Sample solution (pg/mL) 

M f \ - molecular weight of metodopramide, 299.80 
Mr? * molecular weight of anhydrous 

metodopramide hydrochloride, 336.26 
Acceptance criteria: 90,0%-110.0% 

PERFORMANCE TEST5 

* UNIFORMtTY OF DOSAGE UNITS (905) 

For orał solution packaged in single-umt containers: 
Meets the regutrements 
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• DEUVERABLE Volume (698) 

For orał solution packaged in multiple-unit contain- 
ers: Meets the requirements 

IMPURITIES 

• Orcanic iMPURrriES 

Mobile phase: Prepare a 1.88 g/L solution of sodium 
l-hexanesulfonate solution (0,01 M solution) in a ma¬ 
turę of acetonitnie and water (60:40), and adjust with 
glarial acetic acid to a pH of 4.0. 

Standard solution: 5,5 Lig/mL of USP Metoclopramide 
Hydrochloride RS in Mobile phase 
Sample solution: Dilute a volume of Ora! Solution with 
Mobife phase to obtain a solution containing about 
1.0 mg/mL of metoclopramide. 

Chromatographic system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 265 nm 
Column: 4,6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 2 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor; NMT 1,8 
Relative standard deviation: NMT 5.0% 

Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of any individual impurity in 
the portion of Orał Solution taken: 

Re suit *= (r u /r s ) x (CJC U ) x x 100 

r y - peak response of each impurity from the 
Sample solution 

r$ = peak response of metoclopramide from the 
Standard solution 

Cs - concentration of USP Metoclopramide 

Hydrochloride RS in the Standard solution 
(Mg/mL) 

Cu - nominał concentration of metoclopramide in 
the Sample solution (pg/mL) 

M r i = molecular weight of metoclopramide, 299,80 
M r2 =* molecular weight of anhydrous 

metoclopramide hydrochloride, 336.26 
Acceptance cnteria: NMT 0,5% of any individual im¬ 
purity is found. Disregard any peak with a relative re- 
tention time of 0.5 or less. 

SPECIFIC TESTS 

* PH (791): 2.0-5.5 

ADDITIONAL REQUIREMENTS 

■ Packaging and Storage: Preserve in tight, light-resistant 
containers, and storę at eon troi led room temperaturę. 
Protect from freezing. 

* USP Referenge Standards (11) 

USP Metoclopramide Hydrochloride RS 


Metoclopramide Tablets 

DEFINITION 

Metoclopramide Tablets contain an amount of 
metoclopramide hydrochloride (CuFhiCINaCh ■ HCf - H^O) 
equivalent to NLT 90.0% and NMT 110.0% of the labeled 
amount of metoclopramide (CijHaCtNiOj). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained m the Assay, 


• B. The UV spectrum of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assoy. 

ASSAT 

* Procedurę 

Mobile phase: Disso!ve 2.7 g of sodium acetate in 
500 ml of water. Add 500 mL of acetonitrrle and 2 mL 
of tetra m et hyia mm on i urn hydroxide solution in metha- 
nol (1 in 5), and mix. Adjust with glacial acetic acid to 
a pH of 6,5, filter, and degas. 

System suitability stock solution: Transfer 12,5 mg of 
benzenesulfonamide to a 25-mL yolumetric fiask. Add 
15 ml of methanol, and shake to dissofve. Dilute with 
0.01 M phosphork acid to volume. 

Standard stock solution: 0.9 mg/mL of USP 
Metoclopramide Hydrochloride RS in 0.01 M phos- 
phoric acid 

System suitability solution: Transfer 5 mL of System 
suitability stock solution and 5 ml of Standard stock solu¬ 
tion into a 100-mL yolumetric fiask, and dilute with 
0,01 M phosphoric acid to volume. 

Standard solution: 45 pg/mL of USP Metoclopramide 
Hydrochloride RS (equivalent to 40 jig/mL of 
metoclopramide) from Standard stock solution diluted 
with 0,01 M phosphoric acid 
Sample solution: Nominally 40 pg/mt of 
metoclopramide, prepared as follows. Weigh and fmely 
powder NLT 20 Tablets, Transfer an accurately weighed 
portion of the powder, equivalent to about 40 mg of 
metoclopramide, to a 100-mL yolumetric fiask, add 
about 70 mL of 0,01 M phosphonc add, and sonicate 
for 5 min. Cool to room temperaturo, dilute with 0.01 
M phosphoric acid to volume, and mix. Pass the solu¬ 
tion through a filter of 0.45-pm porę size, discardrng 
the first portion of the filtrate. Transfer 10.0 mL of tnis 
solution to a 100-mL volumetric fiask, and dilute with 
0.01 M phosphoric acid to yolume. 

Chromatographic system 
(See Chroma tog rophy {62'\) t System Suitability.) 

Modę: LC 

Detector: UV 215 nm or diodę array. [Notę—U se the 
diodę array detector to perform Identification test 8 J 
Column: 4.6-mrn x 25-cm; packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 
[NOTĘ—The relative retention times for 
benzenesulfonamide and metoclopramide are 0,7 and 
1 . 0 , respectively.] 

Resolutron: NLT 1.5 between the 
benzenesulfonamide and metoclopramide peaks, Sys¬ 
tem suitability solution 

Tailing factor; NMT 2.0 for the metoclopramide 
peak, Standard solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
metoclopramide (C 14 HZ 2 CIN 5 O 2 ) in the portion of Tab¬ 
lets taken: 

Resull = (rufo) x (CdCu) x x 1 00 

r u = peak response from the Sample solution 
= peak response from the Standard solution 
C$ = concentration of USP Metoclopramide 

Hydrochloride RS in the Standard solution 
(pg/mL) 

C u = nominał concentration of metoclopramide in 
the Sample solution (pg/mL) 
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M r i = molecufar weight of metoclopramide, 299.80 
M r2 - molecuiar weight of anhydrous 

metoclopramide hydrochloride, 336.26 
Acceptance criteria: 90.Q%-110.0% 

PERFORMANCE TESTS 
e DlSSOLUTION (711) 

Medium: Water; 900 mL 
Apparatus 1: 50 rpm 
Time: 30 min 

Standard soiution: USP Metoclopramide Hydrochloride 
RS at a known concentration in Medium 
Sample soiution: Fiftered portion of the soiution under 
test, suitably diluted with Medium 
Instrumental conditions 
Modę: UV-Vis 

Analytical wavelength: Wavelength of maximurn ab- 
sorbance at about 309 nm 
Tolerances: NLT 75% (Q) of the labeled amount of 
metoclopramide (C^H^ClNsOi) is dissolved. 

e Uniformety of Dosage Units (905): Meet the 
requirements 

3MPURITIES 

3 ORGANIC ItMPURITIES 

Mobile phase: Prepare a 1.88 g/L soiution of sodium 
1-hexanesuifonate soiution (0.01 M soiution) in a mix- 
turę of acetonitrlle and water (60:40), and adjust with 
gfadal acetic acid to a pH of 4.0. 

Standard soiution: 5.5 ug/mL of USP Metoclopramide 
Hydrochloride RS in Mobile phase 
Sample soiution: Shake a guantity of the powdered 
Tablets containing the equivalent of 100 mg of 
metoclopramide with 20 mL of methano! for 5 min, 
and pass through a sultable fi [ter, discardśng the first 
few ml of the filtrate. Dilute a portion of the filtrate 
with Mobile phase to obtain a soiution containing about 
1.0 mg/mL of metoclopramide. 

Chromatographic system 
(See Chromatograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 265 nm 
Column: 4.6-mm x 25-cm; 5-jim packing LI 
FI o w ratę: 2 mL/min 
Injection volume: 20 pL 
System suitabiiity 
Sample: Standard soiution 
Suitabiiity requrrements 
Tailing factor: NMT 1.8 
Relative standard deviation: NMT 5.0% 

Analysis 

Sam pies: Standard soiution and Sample soiution 
Calculate the percentage of any individual impurity in 
the portion of Tablets taken: 

Result - ( r u /r s ) x (G/Cu) x (M r j/M r2 ) x 100 

ru = peak response of each impurity from the 
Sample soiution 

r s - peak response of metoclopramide from the 
Standard soiution 

Cs - concentration of USP Metoclopramide 

Hydrochloride RS in the Standard soiution 
(Ug/mL) 

Cu - nominał concentration of metoclopramide in 
the Sample soiution (pg/mL) 

M r j - molecufar weight of metoclopramide, 299.80 
Mr 2 - molecuiar weight of anhydrous 

metoclopramide hydrochloride, 336.26 
Acceptance criteria: NMT 0.5% of any indMdual im¬ 
purity is found. 

ADDiTIONAL REQUiREMFNTS 

■ Packacing AND STOfiAGE: Preserve in tfght, light-resistant 
containers. Storę at controfled room temperaturę. ~ 


* USP Reference Standards (11) 

USP Metoclopramide Hydrochloride RS 


Metolazone 



C, 6 H, e CIN 3 0 3 S 365.83 

6- Quinazolinesulfonamide, 7-chlpro-l ,2,3,4-tetrahydro- 
2-methyl-3-(2-methylphenyI}-4-oxo-; 

7- Ch loro-1,2,3,4-tetrahy dro-2-methy l-4-oxo-3-o-toly I- 
6-quinazolmesuffonamide [1 7560-51 -9]. 

DEFINITiON 

Metolazone contains NLT 97.0% and NMT 102.0% of 
metolazone (CtóHtsCIN^OjS), calcuiated on the dried 
basis. 

IDENTIFICATION 
« A. INFRARED ABSGRPTION (197K) 

® B. Ultraviolet Absorpteon (197U) 

Sample soiution: 5 pg/mL in methanol 
Acceptance criteria: Meets the reguirements 
» C The retention time of the major peak of the Sample 
soiution corresponds to that of the Standard soiution, as 
obtained in the Assay\ 

ASSAY 
• Procedurę 

Protect all Solutions of Metolazone from light. 

BufFer; 5.4 g/L of monobasic potassium phosphate. Ad¬ 
just with phosphoric acid to a pH of 3.0. 

Mobile phase: Aeetonitrile, methanol, and Buffer 
(10:25:65) 

Standard stock soiution: 0.5 mg/mL of USP Meto¬ 
lazone RS in tetrahydrofuran 

Standard soiution: 0.05 mg/mL of USP Metolazone RS 
in alcohol from the Standom stock soiution 
Sample stock soiution: 1 mg/mL of Metolazone in 
tetrahydrofuran 

Sample soiution: 0.05 mg/mL of Metolazone in alcohol 
from the Sample stock soiution 
Chromatographic system 
(See Chromatograpny ( 621), System Suitabiiity.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4,6-mm x 25-om; 10-pm packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 15pL 
System suitabiiity 
Sample: Standard soiution 
Suitabiiity reguirements 
Tailing factor: NMT 2.4 
Relative standard deviation: NMT 1.0% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of metolazone 
(CićHuCIN^ChS) in the portion of sample taken: 

Result = (ry/rs) X (Cs/Cu) x 100 

fu - peak response of metolazone from the Sample 
soiution 

r$ = peak response of metolazone from the 
Standard soiution 

Cs = concentration of USP Metolazone RS in the 
Standard soiution (jig/mL) 
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Cu - concentration of Metolazone m the Sample 
solutton (pg/mL) 

Acceptance criteria: 97.0%-102,0% on the dried basis 

IMPURITIES 

* Residue on Ignihon <281): NMT 04% 

Dełete the foliowing: 

*■ Heavy Metals, Method II (231); 15 ppm* (ontóati-jan-soui) 

* ORGANIC IMPURITIES 

Buffer and Mobile phase: Proceed as directed in the 
Assay. 

Standard stock solution: 0.48 mg/ml of USP Meto¬ 
lazone RS in tetra hydrofu ran 

Standard solution: 6 pg/mL of USP Metolazone RS in 
alcohol from the Standard stock solution 
Sample solution: 0.6 mg/mL of Metolazone, prepared 
as follows, Dissolve a suitable amount of Metolazone 
with tetrahyd raf uran in 50% of the total volume, and 
dilute with alcohol to volume, 

Chromatographic system: Proceed as directed in the 
Assay, except for the foliowing: 

Coiumn: 4,6-mm x 25-cm; 5-pm packing 1 
Run time: NLT 3,5 times the retention time of 
metolazone 
System suitability 
Sample: Standard solution 
Suitability regurrements 
Tallina factor: NMT 2,4 
Relative standard devration: NMT 5.0% 

Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each individual impurity in 
the portion of sample taken: 

Result = (r w /rj) x (G/G) x (1 fF) x 100 

ru - peak response of each individual Impurity 
from the Sample solution 
n = peak response of metolazone from the 
Standard solution 

G = concentration of USP Metolazone RS in the 
Standard sofution (mg/mL) 

Cu = concentration of Metolazone in the Sample 
solution (mg/mL) 

F - relative response factor of each individual 
impurity (see Tobie 1) 

Acceptance criteria: See Tobie h 


Table 1 


Marne 

Reiatiue 

Retention 

Time 

Refathre 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%1 

DasmethyJ meto¬ 
lazone 4 

0.7 

TO 

0,5 

Metolazone 
benzamide anafoa 1 * 

0,8 

0.83 

0.5 

Metotazone 

1,0 

1*0 

_ 

mef a- Metolazone c 

1,3 

0.91 

0,5 

oam- M eto! azon e* 

1.4 

0.91 

0,5 

D id e hydro meto- 
fazone € 

1.5 

0.83 

0,5 


J 7~C h I aro- 2 -me Ehyl- j I-oxo- 3*ph eny 1-1,2, 3,4 -tetra h ydi oq u i rtazo I i ne- 6-5 u I - 
fon amid e. 

2-Ami no-4-ch !oro-5-Sul f a moy I- N-(o~ toly f)benzam i de, 
c 7-Chloro-2-methyM-oxo-3-{f7i-to!yt)-1,2,3,4-tetrahydroqufnazoline-6-5ul- 
fonamide. 

d 7-Chlom-2-methyl-4-oxo-3-{p-toly()-1,2 h 3,4-tetrahydroquinazałine-6-suh 
fonamide. 

f 7-Chloro*2methy!-4-Qxo-3-(0-taly!}-3 # 4-dihydroquEnazolEne-ó-5ulfonam- 
tde. 

* Sum of ali indivldual impurities. Dtsregard any peaks less tfaan 0.05% h 


labie 1 (Continued) 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Any other individual 
impurity 

— 

— 

0.10 

Total impunties f 

— 


1.0 


* 7-Cb !o ro-2-met hy M -oxo-3 -pheny I -1,2,3,4 -tetra hy d roq u i nazo li ne-6 -su I- 
fonamide. 

2-Amino-4 -chloro-S sulfamoyl-W-(o-tolyl)benzamide. 
c 7-ChJoro-2-methyl-4“Oxo-3-(m-tolyl)-1 H 2,3,4-tetrahydroquinazo!Ene-ó-SLil- 
fonamrde. 

d 7-Chloro-2-metKyl-4’OXtH3-(p-toEyI)-1 ,2 r 3,4-tetrahydfaqulnazQjine-6-5ul- 
fo nam i de. 

* 7 - Chloro- 2 -methy I -4 -oxo- 3-(o-toty I)- 3,4 -d ihy droqoinazoli ne-6-su If onam- 
ide, 

1 Sum of all individua! impurities. Disregard any peaks less than 0.05%. 

SPECIFIC TE5TS 

* Loss ON Drying <731) 

Anaiysis: Dry a sample al 105 L1 for 2 h. 

Acceptance criteria: NMT 1,0% 

ADDITIONAL REQUIREMEMTS 

* Packaging and Storage: Preserve in tight, iight-resistant 
containers. 

* usp reference standards (li) 

USP Metolazone RS 


Metolazone Compotinded Orał 

DEFINITION 

Metolazone Compounded Orał Suspension contains NU 
90.0% and NMT 110.0% of the labeled amount of meto¬ 
lazone CGióHińCINjOsS), 

Prepare Metolazone Compounded Orał Suspension 1 mg/ 
ml as follows (see Phormoceutkal Compounding — Nonster- 
He Preparations (795)). 


Metolazone 

100 mq 

Vehicle: a 1 ;T mixture of Vehide 
for Ora! Solution, (regular or 
sugar-free), NF t and Veliide for 
Orał Suspension, NP, a suffi- 
dent quantltv to make 

1 00 mL 


Place the required number of tablets in a suitable mortar 
and comminute to a fine powder, or use Metolazone pow- 
der. Add 20 mL of Vehide, and mix to a uniform pastę, 
Add the Vehide in smali portions, and transfer the con- 
tents of the mortar, stepwise and quantitatively, to a cafi- 
brated bottle. Add Vehicle in portions to rinse the mortar, 
then add suffident Vehicle to bring to finał volume, and 
mix welf, 

ASSAY 
• PROCEDURĘ 

Mobile phase: MethanoJ and water (70:30) containing 
1,5 g/L of ammonium acetate and 1 mL/L of diisoprop- 
ylamrne. Fflter, and degas. 

Standard solution: I.Opg/mL of USP Metolazone RS 

Sample solution: Agitate the Container of Orał Suspen¬ 
sion for 30 min on a rotating mixer, remove a 5-ml 
sample, and storę in a elear glass via! at -70° until ana- 
lyzed. At the time of anaiysis, remove the sample from 
the freezer, allow it to reach room temperaturę, and 
mix on a vortex mixer for 30 s. Pipet 1.0 mL of the 
sample to a 1000-mL volumetric fiask, and dilute with 
Mobile phase to volume. 
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Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Wiodę: LC 

Detector UV 254 nm 

Column: 4,6-mm x 20-cm; 5-|im packing 13 
Flow ratę: 1,0 mL/min 
Injection volume: 20 jiL 
System suitability 
Sample: Standard solutian 

[Notę—T he retention time for metolazone is about 6.0 
min,] 

Suitabrlity reguirements 

Relative standard deviation: NMT 2.2% for replicate 
injection s 
Analysis 

Samples: Standard solutian and Sample solution 
Calculate the percentage of the labeled amount of 
metolazone (CteH^CINiChS) in the portion of Orał 
Suspension taken: 

ResuEt = (rjr$) x (G Ku) x 1 00 

r v = peak response from the Sample solution 
- peak response from the Standard solution 
Cs = concentration of USP Metolazone RS in the 
Standard solution (pg/mL) 

Cu - nominał concentration of metolazone in the 
Sample solution (ug/mL) 

Acceptance criteria: 90.0%-l 10.0% 

5PEOFBC TEST5 

* PH (791): 3.6-4,6 

ADP1TIONAL REQU1REMENTS 

0 PACKAGINC and Storage: Package in tight, llght-resistant 
eontalners. Storę at controlled room temperaturę, or in a 
refrigerator. 

o Beyond-Use Datę: NMT 60 days after the datę on whlch 
it was compounded when stored at controlled room 
temperaturę, or In a refrigerator 

* Labeling: Labei it to State that it is to be well shaken, 
and to State the Beyond-Use Datę. 

* USP Reference Standards (11) 

USP Metolazone RS 

MełoGazope Tablets 

DEFINITION 

Metolazone Tablets eon tai n NLT 90.0% and NMT 110.0% 
of the labeled amount of metolazone (CjćHt 6 C 1 N 3 03 S). 

IDENTIFICATION 

e A. Ultraviolet Absorptjon (197U) 

Sample solution: Di lute 3 mL of the Sample solution in 
the Assoy with methanof to 25 ml. 

Acceptance criteria: Meet the reguirements 

ASSAY 

* Procedurę 

[Notę —Use iow-actinic glassware throughout the AssayĄ 
Buffer; 1.38 g of monobasic potassium phosphate 
monohydrate in 900 mL of water. Adjust witn phos- 
phoric acid to a pH of 3.0, and difute with water to 
1000 mL. 


Mobile phase: Methanol, acetonitrile, and Buffer 
(28:7:65) 

Standard stock solution: 0.25 mg/mL of USP Meto¬ 
lazone RS in methanol 

Standard solution: 5 pg/ml of USP Metolazone RS in 
Mobile phase from Standard stoek solution 
Sample stock solution: Transfer 10 Tablets to a 200-mL 
volumetric fiask. Add 3 ml of water and 100 mL of 
methanol, and sonicate for 30 min. if dislntegration is 
not complete, sonicate for an additional 30 min. Shake 
by mechanica! means for 30 min. Dilute with methanol 
to volume. 

Sample solution: Nominatly equiva!ent to 5 pg/mL of 
metolazone in Mobile phase from the Sample stock 
solution 

Chromatographic system 

(See Chromatograpny (621), System Suitability ,) 

Modę: LC 

Detector: UV 235 nm 
Column: 3.9-mm x 15-cm; packing LI 
Flow ratę: 1.1 mL/mln 
Injection volume: TOOpL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relatlve standard deyiatron: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
metolazone (CisHińCENsChS) in the portion of Tablets 
taken: 

Resuft - (ru/rs) x (Cs/Cu) x 100 

r u - peak response from the Sample solution 

r s = peak response from the Standard soiution 

G - concentration of USP Metolazone RS in the 
Standard solution (jig/mL) 

Cu “nominał concentration of the Sample solution 
(pg/mL) 

Acceptance criteria: 90,0%-110.0% 

PERFORMANCE TESTS 
» DlSSOLUTION (711) 

[Notę—P rotect al! Solutions from light.j 
Test 1 

Medium: 2% w/v sodium lauryl sulfate in 0.05 M 
monobasic sodium phosphate. Heat the mixture to 
about 37° to dissolve the sodium lauryl sulfate, and 
adjust with 10 N sodium hydroxide to a pH of 7.5; 

900 mL, deaerated 
Apparatus 2: 75 rpm 
Time: 120 min 

Buffer: 0.05 M monobasic potassium phosphate. Ad¬ 
just with phosphoric acid to a pH of 3.00. 

Mobile phase: Acetonitrile, methanol, and Buffer 
(270:50:680) 

Standard stock solution: 0.28 mg/mL of USP Meto¬ 
lazone RS. Initially add methanol to 2% of the volume 
of the fiask. Sonicate to dissotve, and dilute with Me¬ 
dium to volume. 

Standard solution: (L/900) mg/mL in Medium from 
the Standard stock solution, where L is the la bel claim 
in mg/Tablet 

Sample solution: Pass a portion of the solution under 
test thmugh a suitable filter of 0.45-Jim porę size. 
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Chromatographic system 

(See Chroma tog ropny (621), System Suitability,) 

Modę: LC 

Detector: UV 254 nm 

Column: 4,6-mm x 15-cm; 5-jim packing L7 
Column temperaturę: 30° 

Flow ratę: 1,2 mL/mfn 
tnjection volume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability requlrements 
Tailing faetor; NMT 2.0 
Column efficiency: NLT 2000 theoretfcal plates 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount af 
metolazone (CieHuCINiOjS) dissolved: 

Result = (r<j/n) x (Cdi) xVxlO0 

fu - peak response from the Sampie solution 

r$ - peak response from the Standard solution 

Ci = concentration of the Standard solution 
(mg/mL) 

i - labefclaim (mg/Tablet) 

V = volume of Medium, 900 mL 
Toierances: NLT 75% (Q) of the labeled amount of 

metolazone (CiaHieCINjO^S) is dissolved. 

Test 2: If the product complies with this test, the label- 
ing indlcates that the product meets USP Dissolution 
Test 2. 

Medium: Prepare a solution of 0.05 M dibasic sodium 
phosphate in a suitable ffask, and adjust with phos- 
phonc acid to a pH of 7.5. Dissolve a suitable amount 
of sodium lauryl sulfate to obtain a 20-g/L solution; 
900 mL 

Apparatus 2: 75 rpm 
Ti me: 120 min 

Standard stock solution: 0.275 mg/mL of USP Meto¬ 
lazone RS. Initially add methanol to 10% of the vol- 
ume of the fiask. Sonicate to dissolve, and dllute with 
Medium to vofume. 

Standard solution: (L/900) mg/mL in Medium from 
the Standard stock solution, where Lis the la bel claim 
in mg/Tablet 

Sampie solution: Pass a portion of the solution under 
test through a suitable fflter of 0,45-pm porę size. 
Detector: UV 238 nm 
Path length: 1 cm 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
metalozone (CigHjóCINjOjS) dissolved: 

Result - (Au/A s ) x (Cdi) x Vx 100 

Au = absorbance of the Sampie solution 
Aa - absorbance of the Standard solution 
C s = concentration of the Standard solution 
(mg/mL) 

L = labefclaim (mg/Tablet) 

V - volume of Medium, 900 ml 

Toierances: NLT 75% (Q) of the labeled amount of 
metolazone (CióhhńCINjOjS) is dissolved, 

* UNIFORfUlłTY OF DOSAGE Units (905): Meet the 

requirements 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight # light-resistant 

containers, and storę befow 30°, 

* Labeling When morę than one test for Dissolution is 

given, the Labeling section States the test for Dissolution 
used only if Tesf 1 is not used. 


* USP Referemce Standards (11) 

USP Metolazone RS 


Metoprolol Fum ara te 


(C IS H«N0 3 ); ■ CiH.O. 650.80 

2-Propanol, 144-(2'methoxyethyl)phenoxy]-3- 
[( 1 -meihyletnyl)arnino]-, (±)- # (£)- 2 -butanedioate ( 2 : 1 ) 
(salt); 

(±)-1-(lsopropylammo)-3“[p-(2-methoxyethyl)phenoxy]- 
2-propanol fumarate (2:1) (salt) [11 9637-66-0]. 

DEFINITION 


0 hangę to read: 

Metoprolol Fumarate contains *NLT 98.0% and NMT 
102 , 0 %*yswo of metoprolol fumarate [(OsHasNO]); * 
C 4 H 4 O 4 ], calculated on the dried basis. 

IDENTIFICATION 
* A. INFRARED ARSORPTION (197K) 


C hangę to read : 

* B. *The retention trme of the major peak of the Sampie 
solution corresponds to that of the Standard solution, as 
obtained in the Assoy.iuj^a 

A5SAY 


Change to read: 

* Procedurę 

^Solution A: 1.3 g/L of sodium dodecyl sulfate in 0.1% 
(w/v) phosphonc acid 
Solution B: Aceton!trile 

Mobile phase: Solution A and Solution B (60:40) 
Standard solution: 7 mg/mL of USP Metoprolol 
Fumarate RS in Mobile phase 

Sampfe solution: 1 mg/mL of Metoprolol Fumarate in 
Mobile phase 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 223 nm 

Column: 4,6-mm x 15-cm; 5-jum packing L7 
Column temperaturo: 30 d 
Flow ratę: 1 mL/min 
Injection volume: 10 pL 
Run time: 10 min 
System suitability 
Sampie: Standard solution 
Suitability reguirements 
Tailing faetor: NMT 2 
Relative standard deviation: NMT 0.73% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of metoprolol fumarate 
[(CisH^NOj)* < C 4 H 4 O 4 ] in the portion of Metoprolol 
Fumarate taken: 

Result = (fy/fj) x (CdCu) x 100 
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r v = peak response of metoprolol from the Sample 
solution 

r$ = peak response of metoprolol from the 
Standard solution 

Q = concentration of USP Metoprolol Fumarate RS 
in the Standard solution (mg/mL) 

Cu - concentration of Metoprolol Fumarate in the 
Sample solution (mg/mL) 

Acceptance criteria: 98,0%-l 02.0% on the dried 
basisiuswo 

IMPURITIES 

* Resjdue on Ignition (281): NMT 0.1% 


Defete the fofłowing: 

** Heavy Metals, Metbod i (231): NMT 10 ppm* i. 

Jan- 20 TS) 


Change to reod: 

* ORGANIC IMPURITIES 

^Solution A: 1,3 g/L of sodfum dodecyl sulfate in 0.1% 
(w/V) phosphoric acid 
Solution B: Acetonitrile 
Mobile phase: See Tobie L 


labie 1 


Time 

Solution A 

Solution B 

(min) 

(%* 

m) 

0 

60 

40 

8 

60 

40 

13 

10 

90 

1 3.1 

60 

40 

16 

60 

40 


Diluent: Solution A and Solution B (60;4G) 

System suitabllity solution: 5 pg/mL each of USP 
Metoprolol Fumarate RS, USP Metoprolol Related Com¬ 
pound A RS, USP Metoprolol Related Compound 8 RS, 
and USP Metoprolol Related Compound C RS in Diluent 
Standard solution: 2.5 tig/mL each of USP Metoprolol 
Fumarate RS, USP Metoprolol Related Compound A RS, 
USP Metoprolol Related Compound B RS, USP 
Metoprolol Compound C RS, and USP Metoprolol Re- 
laled Compound D RS in Diluent 
Sample solution: 1 mg/mL of Metoprolol Fumarate in 
Diluent 

Chromatographic system 

(See Chromatogrophy (621) r System Suitabllity.) 

Modę: LC 

Detector: UV 223 nm 

Column; 4.6-mm x 15-oti; 5-pm packing L7 
Coiumn temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection volume: 10 pL 
System suitabllity 

Samples: System suitabllity solution and Standard 
solution 

Suitabllity requirements 
Resolution: NLT 1.5 between metoprolol related 
compound A and metoprolol related compound B; 
NLT 2.5 between metoprofoi related compound B 
and metoprolol related compound C, System suitabil- 
ity solution 


Relative standard deviation: NMT 2.0% for 
metoprolol, metoprolol related compound A, 
metoproiol related compound B, metoprolol related 
compound C, and metoprolol related compound D, 
Standard solution 

Analysis 

Samples: Standard solution and Sample solution 
Cakulate the percentage of the corresponding 
metoprolol related compound In the portion of 
Metoprolol Fumarate taken: 

Result = (r 0 /r<) x (CdC u ) x 100 

ro - peak response of the corresponding 

metoprolol related compound in the Sample 
solution 

r$ = peak response of the corresponding 
metoprolol related compound in the 
Standard solution 

Cj = concentration of the corresponding USP 
Metoprolol Related Compound RS in the 
Standard solution (pg/mL) 

Cy - concentration of Metoprolol Fumarate in the 
Sample solution (ug/mL) 

Calculate the percentage ofany unspecified impurity in 
the portion of Metoprolol Fumarate taken: 

Result - (ry/rj) x (CdCu) x 100 

ru “ peak response of each unspecified impurity in 
the Sample solution 

rj - peak response of metoprolol in the Standard 
solution 

C; - concentration of USP Metoprolol Fumarate RS 
in the Standard solution (pg/mL) 

= concentration of Metoprolof Fumarate in the 
Sample solution (pg/mL) 

Acceptance criteria: See Tobie 2. Disregard peaks be¬ 
jów 003%. 


Table 2 


Na me 

Relatfve 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%\ 

Fumarić acid 

0.2 

w 

Metoprolol related 
compound O 

0,6 

0.10 

Metoprolol related 
compound B b 

Q.7 

0.10 

Metoprolol related 
compound A< 

0.8 

040 

Metoprolol 

1.0 

__ 

Metoprolol related 
compound D 11 

1,5 

040 

Any indwidual 
unspecified impurity 

— 

040 

To tal impurities 

— 

TO 


« 4 -[2-Hyd roxy- 3 'Ciso p ropy lam i n o)p ropoxy ]b enzaldehy de hy d rochl o ride, 
b 1 -Chlo ro-3-[4-(2-m/e$hoxyethy i }pbenoxy | p ropan-2-o \. 
c 1 -Ethy lam m o-3-[4-0*mę Lhoxye thy I) ph e n o x y ] propa jfe&ol. 
W ( N-Bis{2-hydroxy‘3“[4-(2-methoxyethyl)phenoxyJpropyl}isopropylannine 
hydrochloride. 

AtfSNO 
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SPECIFIC TESTS 


Oelete the fol i owing: 

4 * Meltinc Rangę or Temperaturę (741): 145 0 -148 0 Ay ^a 

* PU (791): S.5=6,5, in a solution (1 in 10) 

• Loss ON Dryinc (73 T) 

Analysrs: Dry under vacuum at 60° for 4 h. 
Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUHREMENTS 


C hangę to read: 

» Packaging and Storage: Presen/e in tight, light-resistant 
containers. 4 S lorę at controlled room tempera tu re. 41^*10 


C hangę to read: 

* USP REFERENCE Standards (11) 

USP Metoprolol Fumarate RS 
A USP Metoprolol Related Compound A RS 
1-E£hylamino-3-[4-(2-methQxyethyl)phenoxy]propan- 
2-ol. 

CmH^NGj 253,34 
USP Metoprolol Related Compound B RS 
1-Chloro-3*[4-(2-melhoxyelhyl)phenoxy]propan-2-ol. 
C 12 H 17 CIO 1 244.71 
USP Metoprolol Related Compound C RS 
4-[2 - Hy d ro xy- 3 - (i so p ro py I a m i n o) p ropoxy J be nza I d e h y d e 
hydrochlonde. 

C n Hi 9 NOi -HCI 273.76 
USP Metoprolol Related Compound D RS 
N,N-Bis{2-hydrGxy-3-[4-(2-methoxyethyI)phenox- 
y] propyl) isopropy la minę hydrochlonde. 
CzłH«iNCVHCI 512.08 JkUSNO 


Metoprolol Succinate 



(CisH«N0 3 ) 2 ■ C 1 H 6 O j 652.82 
2’Propanol, 1 -f4-{2-methoxyethyl)phenoxy]-3- 
[(l-methylethyl)amino]-, (±)-, butanedioate (2:1) (salt). 
(±)-1-(lsopropylamino)-3-[p-(2-methoxyethyi)phenoxy]- 
2-propanof succinate (2:1) (salt) [984T8-47-4], 

» Metoprolol Succinate eon tai ns not less than 
98.0 percent and not morę than 102,0 percent of 
(C 15 H 25 NO 3)2 ■ C 4 H ó 0 4 , calculated on the dried 
basis. 

Packaging and storage—Preserve in tight containers at 
controlTed room temperaturę. 

USP Reference standards ( 11 )— 

USP Metoprolol Related Compound A RS 

(±)1-Ethylamino)-3-[4-(2-meLhoxyethyJ)phenoxy]- 

propan-2-ol. 

C»H 23 NOi 253.34 

USP Metoprolol Related Compound B RS 

(±)1‘Chloro-2'hydroxy-3-[4-(2-methoxyetbyi)phenoxy]' 

propane. 

Cr 2 HuCf0 3 244.71 

USP Metoprolol Related Compound C RS 


(±)4-[2-Hydroxy-3-( 1 -methy lethy l)a m i no p rop- 
oxy]benzaldehyde. 

CisHtsNOj 237,29 

USP Metoprolol Related Compound D RS 
(±) A/,JV-Bis[2-hydroxy’3- 

[4“(2-methoxyethyi)phenoxy]propyl]{1 miethyJethyf)amine. 
C^iNO* 475.62 
USP Metoprolol Succinate RS 

CJarity and cofor of solution—A solution of Metoprolol 
Succinate havlng a concentration of 20 mg per ml. is not 
less elear than an equal volume of water En a test tubę of 
similar size. The absorbance of the solution determined at 
440 nm in a 5-cm celi, using water as the blank, ts not 
morę than 0*1. 

Id enti fication, tnfrored Absorption {197K). 

pH <791}: between 7.0 and 7,6, in a solution containing 

65 mg per mL 

Loss on dryJng (731 —Dry it in vacuum at 60° for 4 hours: 
it loses not morę than 0.2% of its weEghl. 

Residue on ignition (281): not morę than 0.1%. 


Defete the fotfowing: 

*Heavy metals, Method / (231): 0.001%.* 

Related compounds— 

TEST 1— 

Adsorbent: 0.25-mm layer of chromatographic silica gel 
mixture. 

Test solution— Dissolve an accurately weighed quanlity of 
Metoprolol Succinate in methanol to obtain a solution con¬ 
taining 50 mg per mL. 

Standard solu tion— Di lute the Test solution auantitatively, 
and stepwise if necessary, with methanol to obtain a solu¬ 
tion having a concentration of 0.1 mg per ml. 

Application volume: 10 pL, 

Developing solvent system: a mixture of ethyl acetale and 
methanol (80:20). 

Procedurę—Pro c ee d as directed for Thin-Layer Chroma tog- 
raphy under Chromatography (621), Place twa 50-mL beak- 
ers, each containing 30 mL of ammonium hydroxide, on the 
bottom of a chromatographic chamber that is lined with 
filter paper and contains the Developing soivent system , and 
allow to eguilibrate for 1 hour. Position the piąte in the 
chromatographic chamber, and develop the chromatogram 
until the so!vent front has moved about twothirds of me 
length of the piąte. Remove the piąte from the chamber, 
mark the solvent front, and dry tne piąte for 3 hours in a 
current of warm air. Place the piąte in a chamber containing 
iodine vapor, and allow to react for at least 15 hours. Cortv 
parę the mtensities of the brown spots appearing on the 
chromatogram: any secondary spot obtained from the Test 
solution is not morę intense than the corresponding spoi 
obtained from the Standard solution, Not morę than 0.2% is 
found. 

test 2 — 

Sodium dodecyl sulfate solution , Mobile phase, and Resolu- 
tion solution —Prepare as directed m the Assay . 

Standard solution— Dissoive an accurately weighed quan- 
tity of USP Metoprolol Succinate RS in Mobile phase, and 
di lute quantitatively, and stepwise if necessary, with Mobile 
phase to obtain a solution having a known concentration of 
about 1.0 pg per mL. 

Test solution— Transfer about 50 mg of Metoprolol Succi- 
nate, accurately weighed, to a 50-mL vofumetric fiask, drs- 
solve in and dilute with Mobile phase to volume, and mix, 

Chromatographic system (see Chromatography <621 ))^— 
Prepare as directed in the Assay. Chromatograph the Resolu- 
tion solution, and record the peak responses as directed for 
Procedurę: the resolution, R, between metoprolol related 
compound A and metoprolol related compound B is not less 
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than 2.5; and the resolution, R, between metoprolol related 
compound 8 and metoprolol related compoynd C is not 
less than 1* *5, [notę— The relative retention times are about 
0.6 for metoprolol related compound C, 0.7 for metoprolol 
related compound B, 0.8 for metoprolol related compound 
A, 1.0 for metoprolol, and 5,0 and 5.2 for the two diastere- 
omers of metoprolol related compound D.] Chromatograph 
the Standard solution, and record the peak responses as di- 
rected for Procedurę; the relative standard deviatlon for rep- 
licate injections is not morę than 5.0%. 

Procedurę —Inject equal volumes (about 10 pi) of the 
Standard solution and the Test solution into the chromato¬ 
graph, record the chromatograms, and measure the peak 
responses. Calculate the percentage of each impurity In the 
portion of Metoprolol Succinate taken by the formula; 

100(Q/Cr)(n/r s ) 


hA 


In which C 5 is the concentration, in mg per mL, of USP 
Metoprolol Succinate RS in the Standard solution; Q is the 
concentration of metoprolol succinate in the Test solution; n 
Is the indivldual peak response of related impurities; and r* is 
the peak response obtained from the Standard solution: not 
morę than 0.1% of any single impurity is found, and not 
morę than 0.5% of total impurities is found. [notę —The 
sum of the peak responses for the two diastereomers of 
metoprolol related compound D is used in the above calcu- 
lation to report the amount of metoprolol related com- 
pound D.] 

Assay— 

Sodium dodecyl sulfote solution —Add 1.3 g of sodium 
dodecyl sulfate to 1 L of aqueous phosphoric add, 0.1% 
(w/v). 

Mobile phase —Prepare a filtered and degassed mixture of 
Sodium dodecyl sulfate solution and aceton itrile (60:40). 

Make adjustmenLs if necessary (see System Suitabifity under 
Chromatography (621)). 

Resolution solution—Prepare a solution tn Mobile phase 
containrng about 5 pg each of USP Metoprolol Succinate RS, 
USP Metoprolol Related Compound A RS, USP Metoprolol 
Related Compound B RS, USP Metoprolol Related Com¬ 
pound C RS, and USP Metoprolol Related Compound D RS 
per ml. 

Standard preparation— Dissolve an accurately weighed 
quantity of USP Metoprolol Succinate RS in Mobile phase, 
and dtlute quantitativdy, and stepwise if necessary, with 
Mobile phase to obtain a solution having a known concen¬ 
tration of about 0,08 mg per mL 

Test preparation —Transfer about 80 mg of Metoprolol 
Succinate, accurately weighed, to a 100-mL vo!umetnc fiask, 
dissolve in and dilute with Mobile phase to volume, and mix. 
Transfer 5,0 mL of this solution to a 50-mL volumetric fiask, 
dilute with Mobile phase to voiume, and mix. 

Chromatographic system (see Chromatography (621»—The 
liquid chromatograph is eauipped with a 223-nm detector 
and a 4-mm x 12.5-cm column that contains 4-um packing 
17. The column temperaturę is maintained at 3G a . Tne flow 
ratę is about 0.9 mL per minutę, Chromatograph the flesoju- 
tion solution, and record the peak responses as directed for 
Procedurę: the resolution, fl, between metoprolol related 
compound A and metoprolol related compound B is not less 
than 2,5; and the resolution, R, between metoprolol related 
compound B and metoprolol related compound C is not 
less than 1.5. [notę —The relathre retention times are about 
0.6 for metoprolol related compound C, 0.7 for metoprolol 
related compound B, 0.8 for metoprolol related compound 
A, 1,0 for metoprolol, and 5.0 and 5.2 for the two diastere¬ 
omers of metoprolol related compound D.] Chromatograph 
the Standard preparation i, and record the peak responses as 
directed for Procedurę; the relative standard deviation for 
replicate injections is not morę than 2,0%, 

Procedurę— Inject equal volumes (about 10 piL) of the 
Standard preparation and the Test preparation into the chro- 


matograph, record the chromatograms for at least 1.5 times 
the retention of the metoprolol peak, and measure the peak 
responses, Calculate the quantity, in mg, of (CnHzsNCb)* * 
C.,HóOj in the portion of Metoprolol Succinate taken by the 
formula: 


lOOOC(Wrj) 

in which C is the concentration, in mg per mL, of USP 
Metoprolol Succinate RS in the Standom preparation; and r u 
and r$ are the peak responses obtained from the Test prepa¬ 
ration and the Standard preparation , respectively. 


Metoprolol Succinate Extended-Release 
Tablets 


DEFINITION 

Metoprolol Succinate Extended-Release Tablets contaln NLT 
90.0% and NMT 110.0% of the labeled amount of 
metoprolol succinate [{CłsH^NOOa * 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

Sample solution: £quivalent to 200 mg of metoprolol 
succinate from 1 or morę Tablets to a stoppered centri- 
fuge tubę. Add 40 mL of pH 6.8 Phosphate Buffer (see 
Reagents, Indicators , and Solutions—Buffer Solutions) and 
40 mL of methylene chlorlde, and shake for 5 min. 
Centrifuge, filter, and use the aqueous phase as the 
Sample solution. 

Sample: Transfer 3 mL of the Sample solution to a 
separator. Add 2 mL of ammonium hydroxide, and ex- 
tract with 20 mL of methylene chlorlde, Filter the meth¬ 
ylene chloride phase. Grind 1 mL of the filtrate with 
300 mg of potassium bromide, dry in a current of 
warm air, and prepare a disk. 

Accep tance criteria: The IR spectrum of the Somp/e ex- 
hibits maxima cnly at the same wavefengths as that 
obtained from a similar preparation of USP Metoprolol 
Succinate RS (presence of metoprolol). 

* B. INFRARED ABSORPTION (197K) 

Sample: Transfer 5 mL of the Sample solution prepared 
in Identification test A into a glass-stoppered test tubę. 
Add 2 ml of 5 N hydrochloric add, and extract with 
5 mL of ether. Filter the ether phase. Grind 2 mL of the 
filtrate with 300 mg of potassium bromide, dry in a cur¬ 
rent of warm air, and prepare a disk. 

Acceptance criteria: The IR spectrum of the Sample ex- 
hibits maxima only at the same wavelengths as that 
obtained from a similar preparation of succinic add 
{presence of succinate), 

AS5AY 

* Procedurę 

Analysis: Determine the mean percentage value of the 
labeled amount of metoprolol succinate [(CisH^NOj)* * 
CsHęO,,] from the Tablets analyzed in the test for Unh 
formity of Dosage Units (905). 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TE5TS 

* DlSSOLUTION (711) 

Test 1 

Medium: pH 6.8 Phosphate Buffer (see Reagents; indica¬ 
tors, and Solutions—Buffer Solutions); 500 ml 
Apparatus 2: 50 rpm 
Times: 1, 4, 8, and 20 h 

Buffer, Mobile phase, and Standard sofutton: Pro- 
ceed as directed in the test for Uniformity of Dosage 
Units (905). 

Analysis: Proceed as directed in the test for Uniformity 
of Dosage Units (905), except use 5.0 mL of a filtered 
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portion of the solution under test as the Sample sclu~ 
tion, and use Medium as the blank, in comparison with 
a Standard solution having a known concentration of 
USP Metoprolol Sucdnate RS in the same Medium, 
Acceptance criteria: See Tobie L 


Table 1 


Time 

(hl 

Amount Dissolved 

1 

NMT 25 

4 

20^40 

s 

40-60 

20 

NLTB0 


The percentages of the labeled amount of metoprolol 
sucdnate [(GshbsNO^ * CiH^OJ dissolved at the 
times specified conform to Acceptance Table 2 in D/s- 
solution {711}. 

Test 2: ]f the product complies with this test, the labei- 
ing indieates that the product meets USP Dissolution 
Test 2, 

Medium; Srmulated gastric fluid without enzyme, pH 
1.2; 500 mL 
Apparatus 2: 75 rpm 
Time; 1, 4, 8, and 20 h 

8 uff er: 1 M monobasic sodium phosphate, 1 M phos- 
phoric add, and water (50:8:942). II netessary, adjust 
with 1 M monobasic sodium phosphate or 1 M phos- 
phoric acid to a pH of 3,0. 

Mobile phase: Acetonitnle and Buffer (250:750) 
Standard solution: Prepare a solution of USP 
Metoprolol Sucdnate RS in Medium as directed in Ta- 
bie 2 


Table 2 


Tablet Strength 
(mq as metoprolol succmate) 

Concentration 

(mq/mL) 

200 

0,380 

100 

0.190 

50 

0.095 

25 

0.048 


Sample solution: Pass the solution under test through 
a suitable filter. 

Chromatographk system 
(See Chromatagrapny {621 ), System Suitability,) 

Modę: LC 

Detector: UV 280 nm 

Column: 4,0-mm x 12.5-cm; 4-pm packing L7 
Flow ratę: 1 ml/min 
Injection volume: See Table 3 , 


System sujtability 
Sam ple: Standard solution 
Suitablllty requirements 
Column effidency: NIT 1500 theoretical plates 
Tailing factor: NMT 2.0 
Relatiue standard deviation: NMT 2.0% 

Analysis: 

Samples: Standard solution and Sample solution 
Calculate the concentration, G, in mg/mL, of 
metoprolol sucdnate dissolved in Medium at each 
tlme point, /: 

Result = (fu/r$) x C$ 

r u - peak response of metoprolol from the Sample 
solution 

fs = peak response of metoprolol from the 
Standard solution 

Cs - concentration of USP Metoprolol Sucdnate RS 
in the Standard solution (mg/mL) 

Calcu la te the percentage of the labeled amount of 
metoprolol sucdnate [(CishhsNOj); ■ GLUCh] 
dissolved (Qi), at each time point i: 

Result? = G x V x (1 H) x 100 


Result* = (IG x (V - Vd] + [O x VI]} x (1/0 * 100 


Resulti - {[O x (V- (2 x V0)] + [(G + G) x V s }} x 
(1/0 X 100 


Resuld = {[G x (V - (3 x V s )}] + [(G + G + Ct) x V£} 
x (1/t) x 100 

C = concentration of metoprolol sucdnate in the 
portion of sample withdrawn at time point i 
(mg/mL) 

V = yolume of Medium; 500 ml 
V$ = volume of the Sample solution withdrawn from 
the Medium (mL) 

L = label claim (mg/Tablet) 

Tolerances: See Table 4 . 


Table 4 


Time Point 

f n 

Time 

(hr\ 

Amount 

Dhsolved 

1 

1 

NMT 20 

2 

4 

20—40 

3 

B 

55-85 

4 

20 

NLT 80 


Table 3 


Tablet Strength 
(mq as metoprolol suctfnatel 

Vo!ume 

tm 

25 

40 

50 

20 

100 

10 

200 

5 


The percentages of the labefed amount of metoprolol 
sucdnate [(GshhsNO^ * C 4 H Ó Q,] dissolved at the 
times specified conform to Acceptance Table 2 in D/s- 
solution (711). 

* Uniformkty of Dosage Units (905): Meet the 
requirements 

Procedurę for eon tent uniform i ty 
Buffer: Mix 50 ml of I M monobasic sodium phos¬ 
phate and 8.0 mL of 1 M phosphoric acid, and dilute 
with water to 1000 mL. If necessary, adjust with 1 M 
monobasic potasśium phosphate or 1 M phosphoric 
acid to a pH of 3.0. 

Mobile phase: Acetonrtrife and Buffer (25 0:750) 
Standard solution: 0.05 mg/ml of USP Metoprolol 
Sucdnate RS in Mobile phase 
Sample stock solution: Nominally 1 mg/mL of 
metoprolol sucdnate prepared as follows. Transfer 1 
Tablet to a suitable volumetric fiask, add about 5 mL of 
water, and altów the Tablet to disintegrate. Add a vol- 
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ume of alcohol to fili 30% of finał voiume, and shake 
for 30 min, Add a portion of 0.1 N hydrochlonc add 
to fili 50% of the fiask volume, and shake for an addi- 
tional 30 min. Dilute wlth 0.1 N hydrachloric acid to 
volume, Filter, and discard the first 10 mL of the 
fiftrate. 

Sample soiution: Nomlnally 0.05 mg/mL of 
metoprolol su cci na te from tne Sample stock soiution fn 
Mobile phase 

Chromatographk system 

(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Column: 4-mm x 12,5-cm; packi ng 17 
Flow ratę: 1 ml/min 
Injection volume: 40 pl 
System suitability 
Sample: Standard soiution 
Suitability requirements 
Relative standard deviation: NMT 2,0% 

Analysls 

Sam pies: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of 
metoprolol succinate [(C^HasNOj)* * in the 

Tablet taken: 

Result = (rjrs) x (Cj/Cu) x 100 

fu = peak response of metoprolol from the Sample 
soiution 

rs = peak response of metoprolol from the 
Standard soiution 

Q = concentration of USP Metoprolol Succinate RS 
in the Standard soiution (mg/mL) 

Cu - nominał concentration of metoprolol succinate 
in the Sample soiution (mg/mL) 

ADDITtONAi REQUIREMENT5 

* Packaging and Storage: Preserve in tight containers, 
and storę at controlled room temperaturę, 

* Labeung; Label it to indicate the content of metoprolol 
succinate and its equivalent, expressed as metoprolol tar- 
tratę [(CtsHhNObJz ■ CłHsO*]. When morę than one Dis- 
soiution test is glven, the fabeling States the Dissolution 
test used only if Test 1 is not used. 

* USP reference STANDARDS (11) 

USP Metoprolol Succinate RS 


Metoprolol Tartratę 


(C,iH JS N0 3 )2 ■ C,H 6 0 6 684.81 

2-Propanol, 1 -[4-(2-methoxyethyl)phenoxy]-3“ 
Rl-methylethyl)amino]-, (±)-, [/?-(^/?*)J-2,3-dlhydroxy- 
butanedioate (2:1) (salt); 

(±)-1*(lsGpropy[amino}-3-[p-(2-methoxyethyl)phenoxy]- 
2-propanol l-(+)-tartrate (2:1) (salt); 

1 -(I sopropyla ml no)-3“[p'(2- methoxyethy l)phenoxy]-2-propa- 
nol (2:1) ctexfro-tartrate salt [56392-1 7-7]. 

DEFINITION 

Metoprolol Tartrate contains NLT 98.0% and NMT 102.0% 
of metoprolol tartrate [(C^H^sNOiJj * GH 6 OJ, calculated 
on the drted basis. 


IDENTIFICATION 

* A, INFRARED ABSORPTION (197M) 

* B, The retention time of the major peak of the Sample 

soiution corresponds to that of tne Standard solution t as 
obtained in the Assay. 

ASSAY 

* Procedurę 

[NOTĘ—Use all Solutions within 48 h-J 
Buffer: 13 g/L of sodium dodecyl suifate in 0.1 % (w/v) 
phosphoric add 

Mobile phase: Acetonitrile and Buffer (400:600) 
Standard soiution: 1 mg/mL of USP Metoprolol Tar¬ 
trate RS in Mobile phase 

Sample soiution: 1 mg/mL of Metoprolol Tartrate in 
Mobile phase 

Chromatographk system 

(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 223 nm 

Column: 4.6-mm x 1 5-cm; 5-pm parking L7 

Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection volume: lOpL 
System suitability 
Sample: Standard soiution 
Suitability reguirements 
Tailing factor: NMT 2 
Relative standard deviation: NMT 0.73% 

Analysrs 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of metoprolol tartrate 
[(CuH^NOs)^ - GhUOń] in the portion of sample taken: 

Result - (r u Jr$) x (Q/Cu) x 100 

r u - peak response of metoprolol from the Sample 
soiution 

fi = peak response of metoprolol from the 
Standard soiution 

Cs = concentration of USP Metoprolol Tartrate RS in 
the Standard soiution (mg/mL) 

Cu - concentration of Metoprolol Tartrate in the 
Sample soiution (mg/mL) 

Acceptance criteria: 98.0%-l02.0% on the dried basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1% 

Delete the fotlowing: 

# * Heavy Metals, Method I (231): NMT 10 ppm# (ćiticM t- 

|«n 2018 ) 

* Organic Impurities 

[NOTĘ—Use all Solutions within 48 hrsj 
Buffer, Mobile phase, Sample soiution, and Chromato- 
graphic system: Proceed as directed in the Assay. 
System suitability soiution: 5 pg/mt each of USP 
Metoprolol Tartrate RS, USP Metoprolol Related Com¬ 
pound A RS, USP Metoprolol Related Compound B RS, 
and USP Metoprolol Related Compound C RS In Mobile 
phase 

Standard soiution: 1 pg/mL each of USP Metoprolol 
Tartrate RS, USP Metoprolol Related Compound A RS, 
USP Metoprolol Related Compound B RS, USP 
Metoprolol Compound C RS, and USP Metoprolol Re¬ 
lated Compound D RS in Mobile phase 
System suitability 

Sampfes: System suitability soiution and Standard 
soiution 

Suitability requirements 

Resolution: NLT 1.5 between metoprolol related 
compound A and metoprolol related compound B; 
NLT 2.5 between metoprolol related compound B 
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and metoprolol related compound C, System suitabiT 
ity solution 

Refative standard deviation: NMT 5,0% for the 
metoprolol peak, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of sample taken: 

Resuft - (ru/fs) x (G/G,) x 1 00 

ru - peak response of each mdividual fmpunty in 
the Sample solution 

fa = peak response of the corresponding 

metoprolol related compound or metoprolol 
(for calculating any indMidual unspecified 
impurity) in the Standard solution 
G = concentration of the corresponding USP 

Metoprolol Related Compound RS or USP 
Metoprolol Tartrate RS (for calculating any 
individuaJ unspecified Impurity) in the 
Standard solution (mg/rnl) 

Cu = concentration of Metoprolol Tartrate in the 
Sample solution (mg/mL) 

Acceptance criteria: See Tobie 1. 


Table T 


Name 

Relative 

Retention 

TSme 

Acceptance 

Criteria, 

nmt r%i 

Metoprolol related 
cornDOUnd O* 

0,65 

0.10 

Metoprolol related 
compound 8 b 

0.72 

0.10 

Metoprolol related 
compound A c 

0.33 

0.10 

Metoprolol 

1.00 

_ 

Metoprolol related 
compound O d * 

4.7B/5.00 

0.10 

Any individual 
unspecified impurity 


0.10 

Total impurities f 

— 

0,50 


3 (±)-4-[2- Hy dr oxy- 3 - (1 -isopro pyl)a mi n opropoxy] benżaJ d e hyd e), 
b (±) ■ 1 -Ch loro-2-hydroxy- 3 - [4-(2-m et hoxy e thy l)ph e n oxy j-pro pa ne, 
c (±)-1 -(Ethyf a mi no)- 3 -[4-(2-raethoxyethy I) p heno xyj- propa n-2-o E. 
fl (±)-N l W-bi5-I2-Hydroxy-3-[4-(2-methojsyethy l)phenoxy]propyl](1 - 
m et hyfe Lhy I )a m rne hy droc h loride. 

c The sum of the peak responses of the two dłastereomers is used to 
ealtulate the amount of metoprolol related compound D. 
f Disregard any peak due to tartaric add at about RRT 0.17. 

SPECIFIC TEST5 

• Optical Rotation, Specific Rotation (7815} 

Sample solution: 20 mg/mL in water 
Acceptance criteria: +6.5° to -3-10.5° (t - 20°) 

° PH (791) 

Sample solution: 100 mg/mL of Metoprolol Tartrate in 
water 

Acceptance criteria: 6.0-7.0 

• LGSS on Drying (731) 

Sample solution: Dry a sample in a vacuum at 60° for 
4 h. 

Acceptance criteria: NMT 0.5% 

ADOITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in tight, light-resistant 
containers, Storę at controlled room temperaturę, 

• USP Reference Standards (11) 

USP Metoprolol Tartrate RS 
USP Metoprolol Related Compound A RS 
(±)-l-(Ethylamino)-3-[4-(2-methoxyethyl)phenoxy]- 
propan-2-ol. 


C 14 H 23 N0 3 253.34 

USP Metoprolol Related Compound B RS 
(±)-l~Chloro~2-hydroxy-3-[4“(2-methoxyethyl)phenoxy]- 
propane. 

C 12 H 17 CIO 3 244.71 
USP Metoprolol Related Compound C RS 
(±)-4-[2-Hydroxy- 

3-(14sapropyf)aminopropQxy]benzaldehyde. 

C ł3 H 19 NOa 237.29 
USP Metoprolol Related Compound D RS 
(±)-N,W-biS“[2-Hydroxy-3-[4-’(2-methoxyethyl)phenox- 
y]propyl ](1 -methyfetny!)amine hydrochfonde. 
C 27 H 4 J MO* 512.08 


RfletoproioS Tartrate l^ject§on 

» Metoprolol Tartrate Injection is a stenie solution 
of Metoprolol Tartrate in Water for injection. It 
contains Sodium Chloride as a tonidty-adjusting 
agent ft contains not less than 90,0 percent and 
not morę than 110.0 percent of the labeled 
amount of metoprolol tartrate [(CrsHzsNO^ * 
QH 6 0 6 ], 

Packaging and storage—Preserve in single-dose, Ifght-re- 
sistant containers, preferably of Type I or Type II glass. 

OSP Reference standards (11)— 

USP Endotoxin RS 

USP Metoprolol Tartrate RS 

USP Gxprenolo! Hydrochfonde RS 

identifkation —Place a volume of Injection, equivalent to 

about 40 mg of metoprolol tartrate, in a separator, add 

4 mL of dilute ammonium hydroxide (1 in 3), and extract 

with 20 mL of chloroform, filtenng the chloroform extract 

fhrough chloroform-pre-rinsed anhydrous sodium sulfate, 

Evaporate the chloroform to dryness, and place in a freezer 

to congeal the residue: the IR absorption spectrum of a po- 

tassium bromlde dfspersion of the residue $0 obtained ex- 

hibits maxima oniy at the same wavelengths as that of a 

simifar preparation of USP Metoprolol Tartrate RS. 

Bacterial Endotoxim Test (85)—It contains not morę 
than 25.0 USP Endotoxin Units per mg of metoprolol tar¬ 
trate, 

Sterility Test s (71)—ft meets the requirements when 
tested as directed for Membranę FUtration under Test for 
Sterility of the Product to be Examined. 
pH (791): between 5.0 and 8.0, 

Other regnirements—ft meets the reqmrements under In- 
jections and Implanted O rug Products (1). 

Assay— 

Mobile ph ose—Prepare a degassed solution by dissoMing 
961 mg or 1 -pentanesulfonic add sodium salt (monohy- 
drate) and 82 mg of anhydrous sodium acetate in a mixture 
of 550 ml of methanol and 470 mL of water and adding 
0.57 mL of glacia! acetic acid. 

Interna! standard solution —DissoMe USP Oxprenolol Hy- 
drochloride RS En freshly p repa red Mobile phase to obtain a 
solution containing about 720 pg per mL. 

Sodium chloride solution —Dtssolve 9,0 g of sodium chfo- 
ride in water to make 1000 mL. 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Metoprolol Tartrate RS in Sodium chloride 
solution to obtain a stock solution havfng a known concen¬ 
tration of about 1000 pg per mL. Mix equal volumes, accu¬ 
rately measured, of this stock solution and of interna! stan¬ 
dard solution . 
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Asmy preparation —Diiute an accurately measured volume 
of Injection, if necessary, quantitatlvely with Sodlum chhride 
soiution to obtain a stock soiution having a concentration of 
about 1 000 fig per mL. Mix equaf volumes, accurateiy 
measured, of thts stock soiution and of InternoI standard so¬ 
lu tion. 

Chromatographic system (see Chromotography (621))—The 
IEquid chromatograph is eguipped with a 254-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 
The fJow ratę Es about 1 mL per minutę. Chromatograph 
three replieate Injections of the Standard preparation , and 
record the peak responses as directed under Procedurę: the 
relative standard deviation is not morę than 2.0%, and the 
resolution factor between metoprolol tartrate and oxpre- 
nolol hydrochloride is not less than 2.0. 

Procedurę —Separatefy inject equal volumes (about 10pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks, The relative retentfon 
times are about 0.8 for metoprolol tartrate and 1.0 for ox- 
prenofol hydrochloride, Calculate the guantity, in mg, of 
metoprolol tartrate [(Ci^HzsNOb)^ ■ CiH 6 O ó ] in each mL of 
the Injection taken by the formula: 

(Lf D)(Q(RuJ Rs) 

in which L is the labeled quantlty, En mg, of metoprolol 
tartrate En the injection; D is the concentration, in jag per 
mL, of metoprolol tartrate in the Assay preparation , on the 
basis of the labeled guantity in each mL of Injection taken 
and the extent of dllutEon; C Es the concentration, in pg per 
mL, of USP Metoprolol Tartrate R5 in the Standard prepara¬ 
tion; and Ru and )?$ are the peak response ratios of 
metoprolol tartrate to oxprenolof hydrochloride obtained 
from the Assay preparation and the Standard preparation, re- 
spective[y. 


Metoprolol Tartrate Compounded Orał 
Soiution 


DEFINITION 

Metoprolol Tartrate Compounded Orał Soiution contains 
NLT 90.0% and NMT 1 i 0.0% of the labeled amount of 
metoprolol tartrate [(CtsHzsNO^ ■ C^OJ. 

Prepare Metoprolol Tartrate Compounded Orał Soiution 
10 mg/mL as follows (see Pharmaceutical Compounding — 
Nonsterile Preparations ( 795)). 


Metoprolol Tartrate powder 

1 Q 

Vehide for Orał Soiution (regular 
or sugar-free), NF t a suffident 
ouantity to make 

100 ml 


Add Metoprolol Tartrate powder and 20 mL of Vehide to a 
mortar, and mEx. Add the Vehide in smali portions almost 
to vofume, and mix thoroughiy after each addition. Trans¬ 
fer the contents of the mortar, stepwise and guantita- 
trvely, to a calibrated bottle. Add enough Vehicie to bring 
to finał volume, and mix well. 

ASSAY 
o Procedurę 

Mobile phase: 961 mg of 1 -pentanesulfonic add so¬ 
dium salt (monohydrate) and 82 mg of anhydrous so¬ 
dium acetate En a mixture of 550 mL of methano! and 
470 mL of water. Add 0.57 mL of glacial acetic acid. 
Filter, and degas. 

Standard soiution; 1 00 jag/mL of USP Metoprolol Tar¬ 
trate RS 

Sample soiution: AgEtatę the Container of Orał Soiution 
for 30 min on a rotating mixer, remove a S-mL sample, 


and storę in a elear glass vial at -70° until analyzed. At 
the time of analysis, remove the sample from the 
freezer, allow it to reach room temperaturę, and mix on 
a vortex mtxer for 30 s* Pipet 1.0 mL of the sample to a 
100-mL volumetric fiask, and dli u te with Mobile phase 
to volume. 

Chromatographic system 

(See Chromatograpny (621), System Su i ta bi! i ty.) 

Modę: LC 

Detector; UV 254 nm 
Column; 4.6-mm x 25-cm; 5-jim packing LI 
Flow ratę: TO mL/min 
injection voIume: 20 pL 
System suitability 
Sample; Standard soiution 

[NOTĘ—'The retention time for metoprolol tartrate is 
about 7.3 min.] 

Suitability requirements 

Relative standard deviation: NMT 1.3% for replieate 
injections 
Analysis 

Sam pies: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of 
metoprolol tartrate [(CishhsNOsJz * C^Os] in the por- 
tion of Orał Soiution taken: 

Result = Ou/rS) x (Cs/Cy) x 100 

ru = peak response from the Sample soiution 

rs - peak response from the Standard soiution 

Cs = concentration of USP Metoprolol Tartrate RS in 
the Standard soiution (pa/mL) 

Cu “ nomlna! concentration of metoprolol tartrate 
in the Sample soiution (pg/mL) 

Acceptance criteria: 90.0%-l 10.0% 

5PEOFIC TEST5 

* PH (791): 3.6-4.6 

ADD1TIONAL REQUIREiVflENTS 

® PACKAGINC and Storage: Package in tight, light-reslstant 
containers. Storę at controlled room temperaturę or in a 
refrfgerator. 

* BeyondUse Datę; NMT 60 days after the datę on which 

it was compounded when stored at controlled room 
temperaturę or in a refrigerator 
■ Labeung: Label it to State the Beyond-Use Datę . 

e USP Reference Standards (11) 

USP Metoprolol Tartrate RS 


Metoprolol Tartrate Compounded Orał 
SpspensSoira 

DEFINITION 

Metoprolol Tartrate Compounded Orał Suspension contains 
NLT 90.0% and NMT 110.0% of the labeled amount of 
metoprolol tartrate [(C^H^NCh^ ■ C.iH ó 0 6 ]. 

Prepare Metoprolol Tartrate Compounded Orał Suspension 
10 mg/mL as follows (see Pharmaceutical Compounding —- 
Nonsterile Preparations (795)). 


Metoprolol Tartrate 

l g 

Vehrde: a 1:1 mixture of VehEde 
for Ora! Soiution, (regular or 
sugar-free), NF, and Vehide for 
Orał Suspension, NF f a suffi¬ 
dent cjuantity to make 

IGG mL 


Place the reguired n urn ber of tablets In a suitable mortar, 
and comminute to a ftne powder, or use Metoprolol Tar¬ 
trate powder. Add the Venicle in smali portions, and mix 
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well. Transfer the eontents of the mortar, stepwise and 
quantitatively, to a calibrated bottle. Add the Vehide tn 
artions to rinse the mortar. Add sufficient Vehide to 
ring to finał volume, and mix well. 

ASSAY 

* Procedurę 

Mobile phase: 961 mg of 1-pentanesu[fonie add so~ 
dium salt (monohydrate) ano 82 mg of anhydrous so- 
dium acetate in a mixture of 550 mL of methanol and 
470 mL of water. Add 0,57 ml of giacial acetic acid. 
Fiffter, and degas. 

Standard solution; 100 jig/mL of USP Metoproiol Tar¬ 
trate RS 

Sample solution: Agitate the Container of Orał Suspen- 
sion for 30 min on a rotating mixer, remove a 5-mL 
sample, and storę in a elear glass vial at -70 p until ana- 
lyzed. At the time of analysis, remove the sample from 
the freezer, aflow it to reach room temperaturę, and 
mix with a vortex mixer for 30 s. Pipet 1.0 mL of the 
sample to a 100-mL volumetric fiask, and dilute with 
Mobile phase to volume. 

Chromatographk system 
(See Chromatograpny (621}, System Suitability .) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Ffow ratę: 1.0 mL/min 
Injection volume: 20jil 
System suitability 
Sample: Standard solution 

IN DTE—The retention time for metoproiol tartrate is 
about 7.3 min.] 

Suitability requirements 

Relative standard deviation: NMT 1.3% for replicate 
injections 
Analysis 

Sam pies: Standard solution and Sample solution 
Caleulate the percentage of the labeled amount of 
metoproiol tartrate [(CtsH^NOO? - C 4 H&O 6 ] tn the por- 
don of Orał Suspension taken: 

Result = (fuM) x (G/Cy) x 100 

r u = peak response from the Sample solution 
r$ peak response from the Standard solution 

Q - concentration of USP Metoproiol Tartrate RS in 
the Standard solution (jjg/mL) 

Cu = nominał concentration of metoproiol tartrate 
in the Sample solution (pg/mL) 

Acceptance criteria: 90.0%-110.0% 

5PECIFIC TESTS 

* pH {791): 3.6-4.6 

ADDITIONAL REQU!REMENT5 

* Packaging and Storage; Package in tight, light-resistant 
containers. Storę at controlled room temperaturę, or in a 
refrigerator. 

* Beyond-Use Datę: NMT 60 days after the datę on which 
it was compounded when sto red at controlied room 
temperaturo, or in a refrigerator 

* Labeling: Label it to State that it is to be well shaken, 
and to State the Beyond-Use Datę. 

* USP Reference Standards (11) 

USP Metoproiol Tartrate RS 


Metoproiol Tartrate Tablets 

» Metoproiol Tartrate Tablets contain not less 
than 90.0 percent and not morę than llO.Oper- 


cent of the labeled amount of metoproiol tartrate 
[(C,sH2sNOj) 2 • OHfiÓJ. 

Packaging and storage—Preserve in tight, light-resistant 
containers. 

USP Reference standard* <11)— 

USP Metoproiol Tartrate RS 
USP Oxpreno!ol Hydrochloride RS 

Identification— 

A: Place a guantity of finely powdered Tablets, equivalent 
to about 40 mg of metoproiol tartrate, in a separator, add 
25 mL of water and 4 ml of dilute ammonium hydroxide (1 
in 3), and extract with 20 mL of chloroform, filtering the 
chloroform extract through chloroform-prennsed anhydrous 
sodium sulfate. Evaporate the chloroform to dryness, and 
place in a freezer to congeal the residue: the IR absorption 
spectrum of a potassium bromide dispersion of the residue 
so obtained exnibits maxima only at the same wavelengths 
as that of a similar preparation of USP Metoproiol Tartrate 
RS. 

B: Transfer a portion of finely powdered Tablets, equiva- 
lent to about 50 mg of metoproiol tartrate, to a 500-mL 
volumetric fiask, dilute with water to vdume, and mix. Pass 
a portion of this solution through a filter of 1 pm or finer 
porosi ty: the UV spectrum of the f Utratę exhibits maxima 
and minima at the same wavelengths as that of a solution 
of USP Metoproiol Tartrate RS rn water having a concentra¬ 
tion of about 0.1 mg per mL. 

Ci The retention time of the metoproiol peak in the chro- 
matogram obtained from the Assay preparation corresponds 
to that in the chromatogram of the Standard preparation as 
obtained in the Assay. 

Drssolution (711)— 

Medium: simulated gastric fluid T5 {without enzyme); 

Apparatus 1: 100 rprrc 

Time: 30 minutes. 

Procedura^ Determine the amount of (CishbsNOa)* * 
€413*0* dissolved in filtered portions of the solution under 
test from UV absorbances at the wavelength of maximum 
absorbance at about 275 nm in comparison with a Standard 
solution having a known concentration of USP Metoproiol 
Tartrate RS tn the same medium. 

Tolemnces— Not less than 75% (Q) of the labeled amount 
of (CijihbsNOOż ■ C-iLbOć is dissolved in 30 minutes. 
Unifonmlfy of dosage unSts (905): meet the require- 
ments. 

Assay— 

Soivent mixture—Prepare a mixture of methanol and 0.1 
N hydrochloric acid (1:1)* 

Mobile phase— Prepare a suitable and degassed solution 
by dissolving 961 mg of 1-pentanesulfonic acid sodium salt 
(monohydrate) and 82 mg of anhydrous sodium acetate in 
a mmture of 550 mL of methanol and 470 mL of water and 
addsng 0.57 mL of giacial acetic acid. 

Standard preparation— Dissolve an accurately weighed 
guantity of USP Metoproiol Tartrate RS in Sofvent rrmture to 
obtain a stock solution having a known concentration of 
about 1000 pg per mL. Transfer 25.0 mL of this solution to 
a 50-mL volumetric fiask, dilute with Mobile phase to vol- 
ume, and mix, 

Resofution solution—Prepare a solution of oxprenofol hy¬ 
drochloride in Solvent mixture to obtain a solution eon tarn¬ 
ina about 720 pg per mL. Prepare a 1:1 mixture of this 
solution and the stock solution used to prepare the Standard 
preparation. 

Assay preparation —Weigh and finely powder not less 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equiva!ent to about 50 mg of metoproiol tar¬ 
trate, to a 50-mL volumetric fiask, add 30 mL of Solvent nm- 
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turę , shake by mechanieal means for 30 rninutes, sonicate 
for !5 rninutes, and heat on a steam bath for 10 mfnutes. 

Al Iow the solution Lo cool Eo room temperaturę, dilute with 
Soivent mixture to volume, and mix, Centrifuge a portion of 
the solution, and transfer 25.0 mL of the supernatant to a 
5G-mL volumetnc fiask, dilute with Mobile phase to volume, 
and mix. Pass a portion of this solution through a fi Eter of 
0.5 um or finer porosiły, disearding the first few ml of the 
filtrate. 

Chromatographic system (see Chromatography (621})—The 
fiqufd chromatograph is eguipped with a 254-nm detector 
and a 3.9-mm x 30-cm tolumn that contains packing LL 
The flow ratę is about 1 ml per minutę, Chromatograph the 
Resolution solution, and record the peak responses as di- 
rected under Procedurę: the relative retention times are 
about 0,8 for metoprolol and 1.0 for oxpreno!ol, and the 
resolution, R, between the metoprolol and oxprenofol peaks 
is not less than 2.0. Chromatograph the Standard prepara- 
tion , and record the peak responses as directed for Proce¬ 
durę; the relative standard deviation is not morę than 2.0%. 

Procedurę—Separately inject equal vo!umes (about 30 pL) 
of the Standard preparation and the Assay prepa radon In to 
the chromatograph, record the chromało grams, and meas- 
ure the responses for the major peaks. Calcufate the quan- 
tity, in mg, of metoprolol tartrate [{CisHasNOj)* ■ C 4 H ć O ć ] in 
the portion of Tablets taken by the formula: 

0.1 Ojit/rd 

in which C is the concentration, in jag per mL, of USP 
Metoprolol Tartrate RS in the Standard preparation; and r u 
and r s are the metoprolol peak responses obtained from the 
Assay preparation and the Standard preparation , respectively. 


Metoprolol Tartrate and 
Hydroehlorothfazide TabBets 

» Metoprolol Tartrate and Hydrochlorothiazide 
Tablets contain not less than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amounts of metoprolol tartrate [(C 15 H25N0 3 )2 • 
GfHeOe] and hydrochlorothiazide 
(C7H8CIN3O4S2). 

iPackaging and storage—Preserze in tiqht, light-resistant 
containers, 

USP Ue ference staradards (11)— 

USP Benzothiadiazine Related Compound A RS 

4-Amino-6-chloro-1,3-benzenedisulfonarmde. 

C 6 H fl ClN 3 0 4 S 2 285.73 
USP Hydrochlorothiazide RS 
USP Metoprolol Tartrate RS 
USP Oxprenolol Hydrochloride RS 
Identification— 

A: Place a guantity of finely powdered Tablets, equlvalent 
to about 1 00 mg of metoprolol tartrate, in a 50-mL volu- 
mełrit fiask. Ada about 30 mL of 0.1 N sodium hydroxide, 
shake for 20 minutes, dilute with 04 N sodium hydroxide to 
volume, and mix. Fil ter a portion of this mixture, disearding 
the first 10 mL of the filtrate. Place 25 mL of the filtrate into 
a separator, and extract with three 15-mL portions of chlo¬ 
roform, filtering the chloroform extracts through chloro- 
form-prerinsed anhydrous sodium sulfate, and combining 
the extracts In a suitable Container, [notę —Retain the aque- 
ous layer rema i n Ing after extraction for Identification test 6.] 
Evaporałe the chloroform to dryness, and place in a freezer 
to congeal the residue; the IR absorption spectrum of a po- 
tassium bromide dispersion of the residue so obtained ex- 


hfbits maxima only at the same wavelengths as that of a 
similar preparation of USP Metoprolol Tartrate RS. 

B: Pass the aqueous layer from Identification test A 
through 0.1 N sodium hydroxide-prerinsed cotton. Dilute a 
portion of the filtrate quantitative!y and stepwise with 04 N 
sodium hydroxide to obtain a solution having a concentra- 
tion of about 0,01 mg of hydrochlorothiazide per mL: the 
UV absorption spectrum of this solution exhibits maxima 
and minima at the same wavefengths as a Standard solution 
prepared as follows. Dissolve 25 mg of USP Hydrochlorothia¬ 
zide RS in 50 mL of 0.1 N sodium hydroxide in a separator, 
and extract with three 15-mL portions of chloroform. Dis- 
card the chloroform extracts, and pass the aąueous solution 
through 0.1 N sodium hydroxide-prerinsed cotton. Pipet 
2 mL of the filtrate into a 100-mL volumetric fiask, dilute 
with 0.1 N sodium hydroxide to volume, and mix. 
DissoBution (711)— 

Medium: simulated gastric fluid TS {without enzyme); 
900 mL. 

Apparatus 1: 100 rpm. 

77me: 30 minutes. 

Determination of dissofved metoprolol tartrate —Remove 
about 125 ml of the solution unefer test, atlow to cool to 
room temperaturę, and filter, disearding the first 25 mL of 
the filtrate. [notę —Retain about 30 mL of the remaining fil¬ 
tra te of the solution under test for the Determination of dis - 
soived hydrochlorothiazide.] !f neeessary, quant3tatively dilute 
a portion of the filtrate with fresh Dissoiution Medium to 
obtain a solution having a concentration of about 0.05 mg 
of metoprolol tartrate per mL, Transfer to sępa ratę 
separators 50.0 ml of the filtrate, 50.0 mL ot a Standard so¬ 
lution in Dissoiution Medium having a known concentration 
of about 0.05 mg of USP Metoprolol Tartrate RS per mL, 
and 50.0 mL of Dissoiution Meoium to provide the blank. 

Add 10 mL of 2,5 N sodium hydroxide to each separator, 
and extract each with three 15-mL portions of chloroform, 
filtering the chloroform extracts through pledgets of chloro- 
form-prerinsed glass wooi into individuai 50-mL volumetnc 
flasks. Dilute the contents of each fiask with chloroform to 
voiume, and mix. Determine the absorbances of the Solu¬ 
tions from the filtrate and the Standard solution in 2-cm 
cells at the wavelength of maximum absorbance at about 
276 nm, with a suitable spectrophotometer, using the solu¬ 
tion from the blank to set the instrument. Calculate the 
quantity, in mg, of (CisHasNO^ ■ C^FUOs dissolved by the 
form u [a: 

9QQCf{A u /As) 

in which C is the concentration, in mg per mL, of USP 
MetoproJol Tartrate RS in the Standard solution; fis the dilu- 
tion factor for the solution from the filtrate; and A u and As 
are the absorbances of the soi u tl on from the filtrate and of 
the Standard solution , respectiyely. 

Determination of dissoived hydrochlorothiazide —Filter a 
portion of the filtrate retained from the Determination of dis- 
solved metoprolol tartrate through a filter of 0.8 pm or finer 
porosiły, disearding the first 5 mL of the filtrate, 3f neeessary, 
quantitatively dilute a portion of the filtrate with fresh Disso- 
lution Medium to obtain a solution having a concentration of 
about 0.03 mg of hydrochlorothiazide per mL. Prepare a 
Standard solution in Dissoiution Medium having a known 
concentration of about 0.03 mg of USP Hydrochlorothiazide 
RS per mL, Determine the absorbances of these Solutions in 
2-cm cells at the wavelength of maximum absorbance at 
about 316 nm, using Dissoiution Medium as the blank, Cal¬ 
culate the quantity, In mg, of C/HeCINUC^ dissoh/ed by the 
formula: 

9Q0Cf{Auf A s ) 

in which C is the concentration, in mg per mL, of USP Hy¬ 
drochlorothiazide RS in the Standard solution; f \$ the dtlu- 
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tion factor for the solution from the fil tratę; and Au and As 
are the absorbances of the solution from the filtra te and of 
the Standard solution, respectively, 

Tolerances —Not less than 80% (Q) of the labeled amount 
of metoprolol tartrate (CisHżsNOi)? * and not less 

than 80% (QJ of the labeled amount of hydrochlorothiazide 
{C 7 HBCIN 3 O 4 S 2 ) are dissolved In 30 minutes. 

Uniform i ty of dosage units (905): meet the require- 
ments for Content Unnormity with respect to metoprofol tar- 
tratę and to hydrochlorothiazide. 

Procedurę for content uniformity of metoprolol tartrate — 
Transfer 1 Tablet to a suitable yolumetric fiask, add 0.1 N 
hydrochloric add to about 60% of the nominał yolume, 
sonicate for 15 minutes, and shake by mechanical means for 
30 minutes. Dilute with 0.1 N hydrochloric add to votume 
to obtain a finał solution having a concentratlon of approxi- 
mately 1000 jag per mL Mix, and filter, discarding the first 
20 mL of the filtrate. Pipet 10 mL of the filtrate, 10 mL of a 
Standard solution of USP Metoprolol Tartrate RS in the same 
medium hayjng a known concentration of about 1000 jag 
per mL, and 10 mL of 0.1 N hydrochloric acid to provide a 
blank into individual separators. To each separator add 
2,0 mL of 2.5 N sod tum hydroxide, and extract with three 
25-mL portions of chloroform, passing the chloroform ex- 
tracts tnrough chloroform-prerinsed glass wod into indmd- 
ual 100-mL yolumetric flasks. Dilute with chloroform to vol* 
ume, and mix. Determine the absorbances of the Solutions 
in 1 -cm cells at the wavelength of maxtmum absorbance at 
about 276 nm, with a suitable spectrophotometer, using the 
blank to set the instrument. Calculate the quantity, in mg, 
of (GsHzsNOOi * C^HćOfi in the Tablet by the formula: 

(T/l 000)C(4y /As) 

in which fis the labeled guantity, in mg, of metoprolol 
tartrate in the Tablet; C is the concentration, in pg per mL, 
of USP Metoprolol Tartrate RS in the Standard solution; and 
Au and As are the absorbances of the solution from the Tab¬ 
let and the Standard solution , respectively. 

Procedurę for content uniformity of hydrochlorothiazide— 
Transfer 1 Tablet to a 100 -mL yolumetric fiask containing 
15 mL of water, and shake by mechanical means for 15 min¬ 
utes. Add 60 mL of methanoi, sonicate for 5 minutes, and 
shake by mechanical means for 30 minutes. Dilute with 
methanoi to volume, and mix. Centrifuge 40 mL of this sus- 
pension, Dilute an accurately measured portion of the su- 
ernatant quantitatively with methanoi to obtain a solution 
aving a concentration of about 0.05 mg of hydroehlorothi- 
azide per mL. Filier a portion of this solution tnrough a 0.5- 
jam porosity fil ter, discarding the first few mL of the fil trale. 
Use the filtrate as the test solution. Transfer about 25 mg of 
USP Hydrochlorothiazide RS, accurately weighed, to a 
1 GO-mL volumetric fiask containing 15 ml of water, dilute 
with methanoi to yolume, and mix. Transfer 10.0 mL of this 
solution to a 50-mL vo!umetric fiask, dilute with methanoi 
to volume, and mix (Standard solution). Concomitantfy de¬ 
termine the absorbances of the test solution and the Stan¬ 
dard solution at the wavetength of maximum absorbance at 
about 316 nm, with a suitabfe spectrophotometer, using 
methanoi as the blank. Calculate the guantky, in mg, of 
hydrochlorothiazide ^HbCIN^OjSż) tn the Tablet taken by 
the formula; 

(LC/D)(At;/ As) 

in which L is the labeled quantity, in mg, of hydrochlorothi¬ 
azide in the Tablet; C is the concentration, in mg per mL, of 
USP Hydrochlorothiazide RS in the Standard solution; O is 
the concentration, in mg per mL, of hydrochlorothiazide in 
the test solution based on the labeled quantity in the Tablet 
and the extent of dilution; and Au and A% are the ab¬ 
sorbances of the Test solution and the Standard solution , re- 
speetiyely. 


Diazotizable substances— 

Standard solution ^Weigb accurately 5 mg of USP 
Benzothiadiazine Related Compound A RS, and dissolye in 
2 mL of methanoi contained in a 50-mL yolumetric fiask. 
Dilute with water to yolume, and mix. Pipet 5 mL of the 
resulting solution into a 100-mL yolumetric fiask, add 20 mL 
of methanoi, dilute with water to yolume, and mix. Each 
mL of Standard solution contains 5 jag of the Reference Stan¬ 
dard. 

Test solution -—Transfer a portion of the powdered Tablets 
prepared for the Assay , accurately weigheo and equivalent 
to 50 mg of hydrochlorothiazide, to a 100-mL yolumetric 
fiask containing a mixture of 20 mL of methanoi and 20 mL 
of water. Shake contmuously for 5 to 10 minutes, dilute 
with water to yolume, mix, and filier. Use the filtrate as the 
Test solution immediately after preparation. 

Procedurę —Pipet 5mL each of the Standard solution and 
the Test solution into separate, 50-mL yolumetric flasks. Pipet 
5 mL of water into a thrrd 50-mL yolumetric fiask to proyide 
a blank. To each fiask add 1 mL of freshty prepared sodium 
nitrite solution (1 in 100 ) and 5 mL of dilute hydrochloric 
add (1 in 10), and allow to stand for 5 minutes. Add 2 mL 
of ammonium sulfamate solution (1 in 50), allow to stand 
for 5 minutes with freguent swirling, then add 2 mL of 
freshly prepared dtsodium chromotropate solution (1 in 
100) and 10 mL of sodium acetate TS. Dilute with water to 
vo!ume, and mix. Concomitantly determine the absorbances 
of the Solutions obtained from the Standard solution and the 
Test soiution at 500 nm, with a suitable spectrophotometer, 
against the blank. The absorbance of the solution from the 
Tesf solution does not exceed that of the solution from the 
Standard solution, corresponding to not morę than 1.0% of 
diazotizable substances. 

Assay for metoprolol tartrate— 

Mobile phose and Chromatographic system —Proceed as di- 
rected in the Assay under Metoprolol Tartrate Injection, 

Interna! standard solution —Dissolye USP Oxprenolol Hy¬ 
drach i ori de RS in freshly prepared Mobile phase to obtain a 
solution containing about 360 jag per mL. 

Standard preparation —Dissolye an accurately weighed 
guantity of USP Metoprolol Tartrate RS in 0.1 N hydrothlo- 
nc acidf to obtain a stock solution having a known concen¬ 
tration of about 1000 pg per mL. Transfer 10.0 mL of this 
stock solution to a suitable separator, add 2.0 mL of 2,5 N 
sodium hydroxide, and extract with three 25-ml portions of 
chloroform. Pass the chloroform extracts through chloro- 
form-prerinsed glass wool into a round-bottom fiask, and 
evaporale on a rotary evaporator under vacuum to dryness, 
Ada 20.0 mL of fnternal standard solution to the fiask, soni¬ 
cate for 3 minutes, and gently swtrl to dissolye the residue 
in the fiask. 

Assay preparation —Weigh and finely powder not less 
than 20 TabJets. Transfer an accurately weighed portion of 
the powder, equivalent to about 100 mg of metoprolol tar¬ 
trate, to a 100-mL yolumetnc fiask, add 60 mL of 0.1 N 
hydrochloric add, heat on a steam bath for 3 minutes, and 
sonicate for 5 minutes. Shake for 30 minutes. AJ Iow the solu¬ 
tion to cool to room temperaturę, dilute with 0,1 N hydro- 
chforic acid to yolume, and mtx. Filter a portion of this solu¬ 
tion, discarding the first 20 mL of the filtrate. Transfer 
10,0 mL of the filtrate to a separator, add 2.0 mL of 2,5 N 
sodium hydroxide, and extract with three 25-mL portions of 
chloroform. Pass the chloroform extracts through chloro¬ 
form-prerinsed glass wool into a round-bottom fiask, and 
eyaporate on a rotary eyaporator under vacuum to dryness. 
Ada 20.0 mL of Internal standard solution to the fiask, soni¬ 
cate for 3 minutes, and gently swirl to dissolve the residue 
in the fiask. Filter a portion of this solution through a filter 
of 0.5 jam or finer porosity, discarding the first few mL of 
the filtrate. Use the filtrate as the Assay preparation. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Metoprolol Tartrate Injection. Calculate the quantity, in 
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mg, of metoprolol tartrate [(C^H^NO^z♦ C^I-IćO^] in the 
portion of Tablets taken by the formula: 

0.1 C(Ru/Rs) 

in which C is the concentration, in pg per mL, of USP 
Metoprolol Tartrate RS in the stock solutlon used to prepare 
the Standard preparation; and R u and are the peak re- 
sponse ratios of metoprolol tartrate to oxprenolol hydro- 
chloride obtained from the Assay preparation and the 
dard preparation, respectlvely. 

Assay for hydrocfrlorotfoiazide— 

Mobile phase — [NOTĘ— Pass the methanol and water 
through 0,5-pm poroslty filters before use,] Dissotve 1.38 g 
of monobasic sodium pnosphate tn 780 mL of water, add 
220 mL of methanol, and mix. Degas before use. Make ad- 
justments if necessary (see System Suitability under Chroma- 
tography (621)). 

internat standard sotution —Dissolve a guantity of sulfanila- 
mfde In methanol to obtain a solutlon containing about 
0.4 mg per mL. 

System suitability sofution —Dissolve a quantity of USP 
Benzothiadiazfne Related Compound A RS in internaI stan¬ 
dard solution to obtain a solutlon containing about 1 mg per 
mL. Mix 1 ml of this solutlon and 4 mL of methanol. 

Standard preparation —Transfer about 50 mg of USP Hy- 
drochlorothiazide RS, accurately weighed, to a 100-mL vo!u- 
metric fiask, add 20.0 mL of internal standard solution , dii u te 
with methanol to volume, and mix. 

Assay preparation —Weigh and finely powder not fewer 
than 20 Tablets. Transfer an accurately welghed portion of 
the powder, equivalent to about 25 mg of hydrochlorothia- 
zide, to a 50-mL vo!umetnc fiask. Add 1 0.0 mL of Internai 
standard solution and 20 mL of methanol, and sonicate for 
5 minutes. Shake by mechanical means for 30 minutes, di- 
lute with methanol to volume, and mix. Centrifuge a por¬ 
tion of this solution, and pass a portion of the supernatant 
through a 0.5-pm poroslty filter, dlscardfng the first few mL 
of the fil tratę. Use the filtra te as the Assay preparation. 

Chromatographic system (see Chroma tography (621))—The 
liquid chromatograph is eourpped with a 254-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 
The flow ratę is about 0.6 mL per minutę. Chromatograph 
replicate Injections of the System suitabiiity solution , and re- 
cord the peak responses as directed for Procedurę: the rda- 
tive retention Limes are about 0.7 for sulfanilamide and 1.0 
for benzothiadiazine related compound A; and the resolu- 
tion, R, between the peaks is not less than 2.0. Chromato¬ 
graph the Standard preparation , and record the peak re¬ 
sponses as dfrected for Procedurę: the relatfve standard 
deviation for replicate injections is not morę than 2.0%, 

Procedurę—Separately inject equal vo1umes (about 4 uL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chrom atograms, and meas- 
ure the responses for the major peaks. The relative retention 
tlmes are about 0.6 for sulfanilamide and 1.0 for hydrochlo- 
rothiazide. Calculate the quantity, in mg, of hydrach lorothi- 
azide (C 7 H 8 CEN 3 O 4 S 2 ) in the portion of Tablets taken by the 
formula: 

5QC(Ru/ R$) 

in which C is the concentration, In mg per mL, of USP Hy- 
drochlorothiazide RS In the Standard preparation; and R u and 
Rs are the peak response ratios of hydrochlorothiazide to 
sulfanilamide obtained from the 4ssoy preparation and the 
Standard preparat/on, respectively. 


Metrifonate 


Cl o 

cl sL 

oh 

C,HeCh04p 257.44 

Phosphomc acid, (2,2,24richloro-l-hydroxyethyi)-, dimethyl 
ester. 

Dimethyl (2,2,2-trichloro-l -hydroxyethyl)phosphonate 
[52-68-6]. 

» Metrifonate contains not less than 98,0 percent 
and not morę than 100.5 percent of C 4 HsCh04p, 
calculated on the anhydrous basis. 

Packaglrtg and storage—Preserve in well-closed contaln- 
ers at a temperaturo not exceeding 25°. 

Labeling—Label it to indicate that it is for veterinary use 
only. 

USP Reference standards (11)— 

USP Metrifonate RS 
Trtchiorfon. 

Completeness of solution (641): meets the reguire- 
ments, 0.5 g of Et being dlssoked in methanol. 

Color of solution (631)—The solution obtained in the test 
for Completeness of solution has no morę color than Match- 
ing Fluid F. 

Identification— 

A: fnfrared Absorption (197K). 

B: Thin-Layer Chromatographic Identification Test (2 01)— 
Test solutlon: Dissolve 1 0 mg of Metrifonate in metha¬ 
nol, and dilute with methanol to 10.0 mL. 

Developing solvent sytstem: a mrxture of tofuene, diox- 
ane, and glaciaf acetic acid (70:25:5) 

Procedurę —Proceed as directed in the cha p ter. After al- 
lowing the piąte to air-dry, spray the piąte with a 5% solu¬ 
tion of 4-{p-nitrobenzyf)pyrfaine in acetone, and heat at 
120° for 15 minutes. Before the piąte coois, spray it with a 
10% solutlon of tetraethylenepentamine in acetone, and im- 
medrately examine the piąte: the prindpai spot in the ehro- 
matogram obtained from the Test solution corresponds in 
value, size, and blue color to that In the chromatogram ob¬ 
tained from the Standard solution. 

C: Dissolve 20 mg of Metrifonate in 1 mL of 2 N sodium 
hydroxide, add 1 mL of pyridine, shake, and heat on a 
water bath for 2 minutes: a red color develops in the pyri- 
dine layer. 

D: To 100 mg of Metrifonate add 0.5 mL of nitric add, 

0.5 mL of a 50% solution of ammonium nitrate, and 0,1 ml 
of 30 percent hydrogen perox!de, and heat on a water bath 
for 10 minutes. Heat to boiling, and add 1 ml of ammo¬ 
nium molybdate TS: a yeilow color pmcipitate is formed. 

Ac id i ty—Dissolve 2,5 g of it in carbon droxide-free water, 
dilute with carbon diox!de-free water to 50 mL, and add 
0.1 mL of methyi red TS. Not morę than 1.0 mL of 0.1 N 
sodium hydroxide is regutred to change the color of the 
Endicator, 

Water Deferminaf Son, Method i (921): not morę than 
0.3%. 


Deiete the following: 

# Heavy metals (231): 0,001 %.• (Offldai l-fin-20T8) 

Limit of free chloride—Dissolve 5,0 g of Metrifonate in 
30 mL of alcohol, and add a mixture of 100 mL of water 
and 15 ml of nitric acid. Titrate with 0.1 N si!ver nitrate V5, 
determining the endpoint potentiometricatly using a sflver 
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electrode, Not morę than 0.7 mL of 0.1 N silver nitrate Is 
consumed (0,05%). 

Chromatographic purrity— 

Solution A —Dissoive 1.36 g of monobastc potassium 
phosphafe in water, and dilute with water to 1000 mL, Ad- 
just with phosphoric acid to a pH of 3.0. 

Solution B —Use aceton itrile* 

Mobile phase—Use variable mixiures of Solution A and So¬ 
lution B as directed for C hromatographic system. Make ad- 
justments if necessary (see System Suitability under Chroma- 
tography (621)). 

Diluent —Prepare a mixture of aceton itnie and water 
( 1 : 1 ). 

Standard preporation —Prepare a solution of U5F Me- 
trifonate RS in Diluent containing 20 mg per mL. 

Test solution —Transfer 500 mg of Metr [fon a te, accurateJy 
weighed, to a 25-mL volumetnc fiask, dissolve in and dilute 
with Diluent to volume, and mix, 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is eguipped with a 210-nm detector 
and a 4-mm x 25-cm column that contains 5-pm packing 
L7. The cofumn is maintained at a constant temperaturę of 
about 40T The flow ratę is about 1.5 mL per minutę. The 
chromatograph is próg ram med as follows. 


Time 

(minutek 

Solution A 
(°/ol 

Sotutian B 
(%> 

El nt io u 

0 

90 

10 

eąuiiibration (10 mir- 
utes) 

0-5 

90 

10 

isocratic 

5 

90^85 

10^15 

step gradient 

5-25 

85 

15 

isocratic 

25 

85—>45 

15—>55 

step gradient 

25-end* 

45 

55 

isocratic 


*The eEution condudes til 3 times the retention time of metrifonate. 


Procedurę —Sęparately inject eauai volumes (about 50 jiL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the 
eak areas. Calculate the percentage of eacli impurity taken 
y the formula; 

lOOflfr/rs) 

in which F is a response factor, being 0.38 for the 
desmethylmetrlfonate peak, if present at a retention time of 
0,5 relative to that of Metrifonate, 0.03 for the dichforvos 
peak, if present, at a retention time of 1.9 re!ative to that of 
Metrifonate, and 1.0 for any other impurity; n is the peak 
area for the individual impurity obtained from the Test solu¬ 
tion; and fi is the peak area for Metrifonate obtained from 
the Standard solution: not morę than 1,0% of desmethylme¬ 
trifonate, 0.2% of dichlon/os, and 0,5% of any other impu- 
rity are found; and a total of not morę than 1.0% of impurh 
ties other than desmethylmetrifonate and dichlorvos is 
found. 

Assay— Dissolve about 300 mg of Metrifonate, accurately 
weighed, in 30 mL of alcohol. Add 10 mL of monoethano- 
tamine, and allow to stand for 1 hour at 21 ± 1°. Cool whife 
adding a mixture of 100 mL of water and 15 mL of nitric 
add. While maintaining the temperaturę at 21 ± 1 ft , titratę 
with 0,1 N sifver ni tratę VS, determining the end point po- 
tentiometricafly using a silver electrode. Each mL of OJ N 
silver nitrate is equivalent to 25.74 mg of CiHbCIsO^P. 


Metronidazole 



CeHgNjOi 171.15 

1 Ń-lmidazole-1-ethanol, 2-methyi-5-nitro~; 
2~Methyh5mitroimidazole-1-ethanoi [443-48-1]. 

DEF1NITION 

Metronidazole contains NLT 99.0% and NMT 101.0% of 
metronidazole (CehbNsCh), calcuJated on the drted basis. 

IDENTIFICATION 

• A. Infrared Abśorptidn (197K): Meets the requirements 
B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assoy. 

AS5AY 
o Procedurę 

Mobile phase: Methanol and water (1:4) 

Standard solution: 0.03 mg/mL of USP Metronidazole 
RS in Mobile phase 

Sample solution: 0.03 mg/mL of Metronidazole in Mo¬ 
bile phase 

Chromatographic system 

(See Chromotograpny {62'\) / System Suitability.) 

Modę: LC 

Detector: UV 319 nm 

Column: 4.6-mm x 15-cm; 5-pm packing L7 

Column temperaturę: 30° 

Fiow ratę: 1 mL/min 
Injection volume: 30 

Run time: Twice the retention time of metronidazole 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation; NMT 2.0% 

Analyste 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of metronidazole (CńkbM^Ch) 
in the portion of Metronidazole taken: 

Result - (tu/rs) x (Cs/C u ) x 1 00 

Tu - peak response from the Sample solution 

r s = peak response from the Standard solution 

Q - concentration of USP Metronidazole RS in the 
Standard solution (mg/mL) 

Cu - concentration of Metronidazole in the Sample 
solution (mg/mL) 

Acceptance criteria: 99.0%-101.0% on the dried basis 

mpumrm 

* Residue om Ignition (281): NMT 0.1% 

Delete the following: 

"• Heaw Metals, Method II (231): NMT 50 ppm, (C mo.,! i- 

• Organic impurities 

Mobile phase and Chromatographic system: Proceed 
as directed In the Assay. The run time is 30 min. 
Standard solution: 1 pg/mL of metronidazole from USP 
Metronidazole RS and 2 j.ig/ml of tinldazole reiated 
compound A from USP Tlnidazole Reiated Compound A 
RS in Mobile phase 

Sample solution: 1.0 mg/mL of Metronidazole in Mo¬ 
bile phase 
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System suitability 
Sample: Standard soiution 

[NoiE—See Tobie 1 for the relative retem tion times,] 
Suitability requirements 

Resolution: NLT 2.0 between tinidazole related co ni¬ 
po u nd A and metronidazoie 
Tailing factor: NMT 2,0 for the metronidazoie peak 
Refative standard deviation: NMT 6.0% for both 
tinidazole related compound A and metronidazoie; 
six replicate injections 
Analysis 

Samples: Standard soiution and Sanipie soiution 
Gakulate the percentage of tinidazole related com¬ 
pound A in tne portion of Metronidazoie taken: 

Result - ( futh ) x (G/G) x 100 


ry - peak response of tinidazole related compound 
A from the Sample soiution 

n - peak response of tinidazole related compound 
A from the Standard soiution 
G - concentration of USP Tinidazole Related 

Compound A RS in the Standard soiution 
(mg/mL) 

Cu - concentration of Metronidazoie in the Sample 
soiution (mg/mL) 

Calculate the percentage of any single unspecified 
impurity in the portion of Metronidazoie taken: 


Result “ (r u /n) x (G/G) x 100 



fu = peak response of any single unspecified 
impurity from the Sample soiution 
rs - peal< response of metronidazoie from the 
Standard soiution 

Cs - concentration of USP Metronidazoie RS in the 
Standard soiution (mg/mL) 

Cu = concentration of Metronidazoie in the Sample 
soiution (mg/mL) 

Acceptance criteria: See Table h 


Table 1 


Name 

Rdative 

Retent Eon 

Time 

Acceptance 

Criteria 

NWIT 

Tinidazole related com- 
pound A 

0.75 

0.1 

Metronidazoie 

1.00 

— 

Any single unspecified 
impurity 

— 

0.1 

Totai imourities 


0.2 


SPECIFIC TESIS 

* Loss on Drvinc (731) 

Analysis: Dry at 105° for 2 h, 

Acceptance criteria: NMT 0.5% 

AIDD3TI0NAL ftEQUIREMENTS 

* Packaging and Storage: Preserve In welhclosed, light- 
resistant contarners, and storę at contro!!ed room 
temperaturę. 

* USP Reference Standard* (11) 

USP Metronidazoie RS 
USP Tinidazole Related Compound A RS 
2-Methyl-5-nitroimidazole. 

C 4 H 5 N 3 O 2 127.10 


Metronidazoie Benzoate 



C, } H l3 N 3 0„ 275.26 

2-{2-Methyl-5-nitroimidazol-1 -y!)ethyJ benzoate 
[13182-89-3]. 

DEF1NITION 

Metronidazoie Benzoate contarns NLT 98.5% and NMT 
101 .0% of metronidazoie benzoate (CnHisN^O.*), calcu- 
lated on the dried basis. 

IDENTIFICATION 

* A, INFRARED ABSORPTION (197K) 

* B. The princlpaf spot of the Sampie soiution corresponds 

to that of Standard soiution Ą as obtained in the test for 
Organie Impurities . 

ASSAY 
■ Procedurę 

Sample soiution: Dissolve with stirring 250 mg of Me¬ 
tron idazole Benzoate in 50.0 mL of glacial acetrc add. 
Titrimetrrc system 
(See litrimetry (541).) 

Modę: Direct titration 
Titrant: 0,1 N perchloric acid 
Endpoint detection: Potentlometrlc 
Analysis: Titrate the Sample soiution with Titrant. Per- 
form a blank determination, and make any necessary 
correction, Each ml of 0,1 N perchloric acid is equiva- 
lent to 27.53 mg of metronidazoie benzoate 

(CnH, 3 N 3 O0- 

Acceptance criteria: 98.5%-101.0% on the dried basis 

IMPURITIES 

* Residue on Egnition (281); NMT 0.1% 

Delete the foliowing: 

Heaw Metals, Method II (231): NMT 20 ppm* COffitiat 1 - 

|an-2018j 

« Organic Impurities 

Standard soiution A: 0.1 mg/mL of USP Metronidazoie 
Benzoate RS in acetone 

Standard soiution B: 0.04 mg/mL of USP Me- 
tronidazole Benzoate RS in acetone from Standard solu- 
tion A 

Standard soiution C: 0.2 mg/mL each of USP Me- 
tronidazole RS and USP Tinidazole Related Compound A 
RS in acetone 

Sample soiution: 20 mg/mL of Metronidazoie Benzoate 
in acetone 

Chromatographic system 
(See Chroma tog ropny (621), Thin-iayer Chromato- 
graphy.) 

Modę: TLC 

Adsorbent: 0.2-mm iayer of chromatographic sifica 
gel mixture 

Application voiume: 10 pl_ 

Developing solvent system: Ethyl acetate 
System suitability 
Sample; Standard soiution C 

Suitability requirements: The test is vafid only if the 
metronidazoie and tinidazole related compound A 
spots are clearly separated. 

Analysis 

Samples: Standard soiution A t Standard soiution B, 
Standard soiution C, and Sample soiution 
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Proceed as directed in the chapter. Examme the piąte 
under short-wavelength UV light. 

Accep tance criteria: No secondary spot of the Sample 
solution is larger or morę intense than the principal spot 
of Standard solution A (0.5%); and NMT three spots, 
excluding the principal spot, of the Sample solution are 
larger or morę intense than the principal spot of Stan¬ 
dard solution B (0.2%), 

5PECIFIC TESTS 

O Acidity 

Sample: 2,0 g 

Analysis: Neutralize 40 mL of a mixture of dimethyL 
formamide and water (1:1) wEth hydrochloric acid or 
0.02 M sodium hydroxide. Add 0.2 ml of methyl red 
TS and the Sample , mix to dissolve, and titrafe with 
0.02 M sodium hydroxide* * 

Accep tance criteria: NMT 0*25 mL is reguired to pro- 
duce a color change. 

* Loss on Drying <731) 

Analysis: Dry at 80° for 3 h. 

Acceptance criteria: NMT 0.5% 

ADDITHONAL REQUfl£tEMENTS 

* Packacing and Storage: Preserve in welf-dosed, light- 

resistant containers. Storę at 25°, excursions permitted 

between 15° and 3Q 3 . 

o USP Reference Standards (11) 

USP Metronidazole RS 

USP Metronidazole Benzoate RS 

USP Tfnidazole Related Compound A RS 
2-Methyl-5-nitroimfdazofe. 

CtHsNiOa 127.10 


Metronidazole Benzoate Compounded 
OraB Syspeoision 

DEFINiTION 

Metronidazole Benzoate Compounded Ora! Suspension eon- 
tains NLT 90.0% and NMT 110.0% of the labeled amount 
of metronidazole (CfrHaNsOB). 

Prepare Metronidazole Benzoate Compounded Orał Suspen- 
sion containing 50 mg/mL of metronidazole as follows 
(see Pharmaceutical Compounding—Non stenie Prenarations 
(795)). 


Metronidazole (as the Benzoate) 
powder 

5 q (8 

Ora-Blend- 1 , a suffiefent quantity 
to mal<e 

100 mL 


J Perrigo, Minneapofis, MN. 


Place the Metronidazole Benzoate powder into a suitable mor- 
tar. Wet the powder with a smali amount of Qra-Blend f 
and triturate to make a smooth pastę. Add the Ora-Blend 
in smali portions a!most to volume, and mix thoroughly 
after eacn addition. Transfer the contents of the morta - , 
stepwise and quantitatively, to a calibrated Container. Add 
sufricient Ora-Blend to bring the preparation to finał vol- 
ume. Shake to mix well. 

A5SAV 
9 Procedurę 

Solution A: 0.1% (v/v) glacial acetic acid in water 

Mobile phase: AcetonEtrile and Solution A (40:60). Fil¬ 
ier, and degas. 

Standard solution: 0.4 mg/mL of metronidazole pre- 
pared from USP Metronidazole Benzoate RS in Mobile 
phase . Mix well until dissolved. 

Sample solution: Shake thoroughly each bottie of Ora! 
Suspenslon, Transfer 0.8 mL of the Orał Suspension into 


a 100-mL volumetric fiask, dilute with Mobile phase to 
volume, and mix well, 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 316 nm 
Cofumn: 4.6-mm x 15-cm; 5-pm packing LI 
Column temperaturę: 30 G 
Flow ratę: 1.0 mL/nrnn 
Injection yolume: 5 pL 
System suitability 
Sample: Standard solution 

[NOTĘ—The retention time for metronidazole is about 
7.7 min.] 

Suitability reauiremenls 
Tailing factor: NMT 2.0 

Relative standard deviation: NMT 2.0% for replicate 
injections 
Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the labeled amount of me¬ 
tronidazole (CóFtaNaOj) in the portion of Orał Suspen¬ 
sion taken: 

ResuJt - (fu/rs) x (C 5 /Cu) x 100 

ru =* peak response from the Sample solution 

r 5 = peak response from the Standard solution 

Cs - concentration of metronidazole in the 
Standard solution (mg/mL) 

Co - nominał concentration of metronidazole in the 
Sample solution (mg/mL) 

SPECIFIC TESTS 

■ FH (791): 3,6-4.6 

ADDITIONAL REQUIREMENT5 

■ Packaging and Storage: Package in tight, light-resistant 

containers* Storę at 2°-8° or at controlled room 
temperaturę. 

*» BEYOND-USE DATĘ: NMT 90 days after the datę on whith 
it was compoun ded when sto red at 2^8° or eon troi ied 
room temperaturę. 

® Labeling: Label it to indicate that it is to be well-shaken 
before use, and to State the Beyond-Use Datę. 

o USP Reference Standards <11) 

USP Metronidazole Benzoate RS 


MetrorasdazoBe Capsules 

DEFINiTION 

Metronidazole Capsules contain NLT 90.0% and NMT 
110.0% of the labeled amount of metronidazole 
(QH 9 N 3 G 3 ). 

IDENTBFICATflON 

• A. INFRARED ABSORPTION (197K) 

Wavdength rangę: Between 1600 and 1000 cm- 1 
Acceptance criteria: Capsule contents show maxima 
only at the same wavelengths as those of similarly pre- 
pared USP Metronidazole RS, 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

A5SAV 
■ Procedurę 

Mobile phase: Methano! and water (1:4) 

Standard solution: 0.03 mg/mL of USP Metronidazole 
RS In Mobile phase 

Sample stock solution: NominalJy 1 mg/mL of me¬ 
tronidazole prepared as follows. Mix the contents of 
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Capsules (NLT 20), Transfer an amount equivalent to 
100 mg of metronidazole to a 1 00-mL volumetric fiask, 
add 80 ml of Mobile phase, and sonicate with intermit- 
tent shaking for 10 min. Shake for 30 min, and dilute 
with Mobile phase to volume, Centrifuge a portion of 
the solution. 

Sample sofution; 0.03 mg/ml of metronidazole m Mo¬ 
bile phase , from the Sample stock solution. Pass a portion 
of the solution through a nylon membrano filter of 
0.45-am or finer porę size. Discard the first 10 mL of 
the filtrate, and use the remamder. 

Chromatographic system 
(See Chromatogrophy (621), System Suitability.) 

Modę: LC 

Detector: UV 319 nm 

Column: 4.6-mm x 15-cm; 5-pm packing L7 
Column temperaturo: 30° 

How ratę: 1 mL/min 
Injection vo!ume: 30 pi 
Run time: 2 times the retention time of the me¬ 
tronidazole peak 
System suitability 
Sample: Standard solution 
Suitability requirements 
Ta i ling faetor: NMT 2.0 

Refative standard deviation: NMT 2.0% for five rep- 
licate injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of me¬ 
tronidazole (C*H 9 lsUOi) in the portion of Capsules 
taken: 


Result = (ru/n) x (Cs/Cu) x 100 



fy = peak response from the Sample solution 

ń ~ peak response from the Standard solution 

Cs - concentration of USP Metronidazole RS m the 
Standard solution (mg/mL) 

Cu - nominał concentration of metronidazole in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
* DlSSOLUTlON <711) 

Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 1: 100 rpm 
Time: 30 min 

Standard solution: 0.4 mg/ml of USP Metronidazole 
RS in Medium. Sonicate to dissolve if necessary, 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size, and 
discard the first few mL. 

Instrumental conditions 
Modę: UV 

Analytical wavelength: Maxlmum at about 278 nm 
Celi: 0.05 cm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of me¬ 
tronidazole (C^HuNjOi) dissolved: 


IMPURITIES 
• Organic Imfurities 

Mobile phase, Sample solution, and Chromatographic 
system: Proceed as directed tn the Assay. 

Standard solution: 1 jug/mL of metronidazole from USP 
Metronidazole RS and 2 pg/ml of tinidazole related 
compound A from USP Tinidazole Related Compound A 
RS in Mobile phase 
System suitability 
Sample: Standard solution 

[Notę—T he retative retention times for tinidazole re¬ 
lated compound A and metronidazole are 0.75 and 
1.0, respectively.] 

Suitability reąuirements 

Resolution: NLT 2,0 between tinidazole related com¬ 
pound A and metronidazole 
Tai ling faetor: NMT 2.0 for metronidazole 
Relative standard deviatron: NMT 6.0% for both 
tinidazole related compound A and metronidazole 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of tinidazole related com¬ 
pound A in the portion of Capsules taken: 

Result = (fy/r s ) x (Ci/Cy) x 100 

ty = peak response of tinidazole related compound 
A from the Sample solution 

fs = peak response of tinidazole related compound 
A from the Standard solution 
Cj = concentration of USP Tinidazole Related 

Compound A RS in the Standard solution 
(mg/mL) 

Co = nommaf concentration of metronidazole rn the 
Sample solution (mg/ml) 

Calculate the percentage of any unspedfied 
degradation product in the portion of Capsules taken: 

Result - (foM) x (Cs/Cu) x 100 

ry - peak response of any unspedfied degradation 
product from the Sample solution 
r s = peak response of metronidazole from the 
Standard solution 

Cj = concentration of USP Metronidazole RS in the 
Standard solution (mg/mL) 

= nominał concentration of metronidazole in the 
Sample solution (mg/ml) 

Aceeptanee criteria: See Tanie 1. 


Table 1 


Name 

Relative 

Retention 

Time 

Aceeptanee 

Criteria, 

NMT 

Tinidazole related cornDOund A 

0.75 

0.1 

Metronidazole 

1.0 

_ 

Łach unspedfied degradation 
product 

— 

0.1 

Total imourities 

— 

0.5 


Result = (Ay/Ai) xCjX (1/L) x V x 100 

A u — absorbance of the Sample solution 
Ai s? absorbance of the Standard solution 
Ci - concentration of USP Metronidazole RS in the 
Standard solution (mg/mL) 
i = label elaim (mg/Capsule) 

V = volume of Medium, 900 ml 
Tolerances: NLT 85% (Q) of the labeled amount of me¬ 
tronidazole {CgH^N^Oa) Is disso!ved. 

* Uniformity OF Dosage Units (905): Meet the 
reguirements 


ADDITIONAL REQUIREMENTS 

* Packagjnc ANO Storagi: Preserve in welkdosed, light- 

resistant containers, and storę at controlled room 
temperaturo. 

• USP Reference Stanoaros (11) 

USP Metronidazole RS 
USP Tinidazole Related Compound A RS 
2-Methyl-5-nitroimidazole, 

CtHiNjO? 127.10 
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Metronidazole Qel 


DEFINITION 

Metronidazole Cel contains NLT 90,0% and NMT 110.0% 
of the labeled amount of metronidazole (CehbNjCh). 

IDENTIFICATION 

• A. The UV spectrum of the metronidazole peak of the 

Sompie solution corresponds to that of the Standard $ofu~ 
tion, as obtained in the Assay. 

• B, The retention tEme of the major peak of the Sample 

solution corresponds to that of the Standard solution f as 
obtained En the Assay. 

ASSAY 
■ Procedurę 

Solution A: Methanol and water (20:80) 

Solution B: Methanol 
Mobile phase: See Tobie h 


Table 1 


Time 

(mml 

Solution A 

, (°/o) 

Solution B 
(%) 

0 

100 

0 

10.0 

100 

0 

15.0 

10 

90 

15.1 

100 

0 

20.0 

100 

0 


System suitability solution: 0.6 pg/mL of USP Me¬ 
tronidazole RS and 0.6 pg/mL of USP Tinidazole Related 
Compound A RS in Solution A 

Standard solution: 30 pg/mL of USP Metronidazole RS 
in Solution A 

Sample stock solution: Nominally 300 pg/mL of me¬ 
tronidazole in Solution A preparea as follows* Transfer a 
portion of Gel to a suiLabie vofumetric fiask. Add Solu¬ 
tion A equivalent to 50% of the fiask volume and soni- 
cate or vortex until dissolved. Dilute with Solution A to 
volume. [Notę— On the basis of formulation, if neces- 
sary, centrifuge a portion of the solution at 3000 rpm 
for 10 min and pass a portion of the supernatant 
through a fil ter of 0.45-um porę śize, Use the fil tratę.] 
Sample solution: Nominally 30 pg/ml of me¬ 
tronidazole En Solution A prepared from the Sample stock 
solution 

Chromatographic system 

(See Chromatograpny {621), System Suitability.) 

Modę: LC 

Detector: UV 319 nm. For Identification test A, use a 
drode-array detector in the rangę of 210-500 nm. 
Column: 4,6 -mm x 15-cm; 5-pm packi ng 17 
Column temperaturę: 30 q 
Fiow ratę: 1 mL/min 
Injection voiume: 30 pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę—S ee Table 2 for the relative retention tlmes*] 
Suitability requirements 

Resolution: NLT 2.0 between metronidazole and 
tinidazole related compound A, System suitability 
solution 

Tailing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples; Standard solution and Sample solution 
Cafculate the percentage of the labeled amount of me¬ 
tronidazole (C 6 H9 Nz 0 3 ) in the portion of Gel taken: 

Result = (r^/rs) x (Cs/Cu) x 1 00 


r y - peak response of metronidazole from the 
Sample solution 

r$ = peak response of metronidazole from the 
Standard solution 

Cs - concentration of USP Metronidazole RS in the 
Standard solution (pg/mL) 

Cu = nominał concentration of metronidazole in the 
Sample solution (pg/mL) 

Acceptance criteria: 90.0%-l 10.0% 

IMPURITIES 

• OKGANIC IMPURITIES 

Solution A, Solution B, Mobile phase, and Chromato¬ 
graphic system: Proceed as directed in the Assay. 
Standard solution: Use the System suitability solution 
from the Assay . 

Sample solution: Use the Sample stock solution from 
the Assay. 

System suitability 
Sample: Standard solution 

[Notę—S ee Table 2 for the refative retention times.J 
Suitability requirements 

Resolution: NLT 2,0 between metronidazole and 
tinidazofe related compound A 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
CalcuEate the percentage of tinidazole related com¬ 
pound A in the portion of Gel taken: 

Result = (ru/fs) x (Cs/Cu) x 100 

ru - peak response of tinidazofe related compound 
A from the Sample solution 

^ - peak response of tinidazole related compound 

A from the Standard solution 
Cs - concentration of USP Tinidazole Related 

Compound A RS in the Standard solution 
(pg/mL) 

Cu = nominał concentration of metronidazole in the 
Sample solution (pg/mL) 

Calcuiate the percentage of each individual unspecifśed 
impurity in the portion of Cel taken: 

Result = (rjrs) x (Cs/Cu) x 100 

ru = peak response of each unspecified Impurity 
from the Sample solution 

rs = peak response of metronidazole from the 
Standard solution 

Cs = concentration of USP Metronidazole RS in the 
Standard solution (ug/mL) 

Cu - nominał concentration of metronidazole in the 
Sample solution (pg/mL) 

Accep tance criteria: See Table 2, 


Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT t%1 

Tinidazole related compound A 

0,76 

0.2 

Metronidazole 

1*0 

_ 

Any individual unspecified 
impurity 

— 

0.3 

Total impurities 

— 

TO 


PERFORMANCE TESTS 

» Minimum Fill (755): Meets the reguiremenfs 

SPECSFIC TESTS 

* PH (791): The apparent pH determined potentiometri- 
cally Es between 4.0 and 6.5. 
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ADDITIONAL REQUIREMENTS 

• Packacinc and Storace: Preserve in tamrnated collapsi* 

ble tubes at controlled room temperaturę. 

• USP Reference Standards (11) 

USP Metronidazole RS 
USP Tinidazole Related Compound A RS 
2-Methyl-5-nitroimidazo!e. 

C,H s Ni0 2 127.10 


Metronidazole Injection 

DEFINITION 

Metronidazole Injection is a stenie, isotonic, buffered solu- 
tion of Metronidazole in Water for Injection. It contains 
NLT 90.0% and NMT 110*0% of the labeled amount of 
metronidazole (CsHsNaOj). 

IDENTIFICATION 

* A. The UV (UV-Vis) spectrum of the metronidazole peak 

of the Sample solution corresponds to that of the Stan¬ 
dard solution, as obtained in the Assay. 

* B. The retention tlme of the major peak of the Sample 

solution corresponds to that of tne Standard solution , as 
obtained In the Assay. 

ASSAY 
■ Procedurę 

Mobile phaser Methanoi and water (20:80) 

System suitability solution: 1 pg/mL of USP Me¬ 
tronidazole RS and 2^g/mL of USP Tinidazole Related 
Compound A RS in Mobile phase 
Standard solution: 0.03 mg/mL of USP Metronidazole 
RS in Mobile phase 

Sample solution: Nominally 0*03 mg/mL of me¬ 
tronidazole in Mobile phase preparecf as follows* Transfer 
a portion of injection to a suitable volurmetric fiask, and 
dilute with Mobile phase to volume* 

Chromatographk system 
(See Chfomotograpny (621), System Suitability.) 

Modę: tC 

Detector: UV 319 nm* For Identification test A t use a 
diodę array detector in the rangę of 210-800 nm. 
Column: 4.6-mm x 15-cm; 5-fim packing L7 
Coiumn temperaturę: 30° 

Flow ratę: 1 mL/min 
injection volume: 30|uL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—S ee Tobie 1 for the relative retention times.] 
Suitability reguirements 

Resolution: NLT 4*0 between metronidazole and 
tinidazole related compound A, System suitability 
solution 

Tai ling factor: NMT 2,0, Standard solution 
Relative standard deviation: NMT 1*0%, Standard 
sofution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of me¬ 
tronidazole (CćHęNsOl) in the portion of Injection 
taken: 

Result = (fuM) x (Cs/Cu) x 100 

r v = peak response from the Sample solution 

fj - peak response from the Standard solution 

Q - concentration of USP Metronidazole RS in the 
Standard solution (mg/mL) 

Co = nominał concentration of metronidazole in the 
Sample solution (mg/mL) 


Acceptance arteria: 90*0%-110,0% 

IMPURITIES 
« ORGANKI IMPURITIES 

Mobile phase, Chromatographic system, and System 
suitability solution: Proceea as directed in the Assay. 
Standard solution: 0.75 (tg/mL each of USP Me¬ 
tronidazole RS and USP Tinidazole Related Compound A 
RS in Mobile phase 

Sample solution: Nominally 500 ug/ml of me¬ 
tronidazole prepared as follows. Transfer a portion of 
Injection to a suitable volumetnc fiask. Ado Mobile 
phase equivalent to 50% of the fiask size. Sonicate for 2 
min* Dilute with Mobile phase to volume, and pass a 
portion of the solution tnrough a fil ter of 0.45-jtm porę 
size. Use the fil tratę* 

System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—S ee Tobie 1 for the relative retention times.] 
Suitability requirements 

Resolution: NLT 4,0 between metronidazole and 
tinidazole related compound A, System suitability 
solution 

Refative standard deviation: NMT 1*0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of tinidazole related com¬ 
pound A in the portion of Injection taken: 

Result = (r u /r $ ) x (Cj/C u ) x 100 

r u = peak response of tinidazole related compound 
A from the Sample solution 

Cs - peak response of tinidazole related compound 
A from the Standard solution 
Q - concentration of USP Tinidazole Related 

Compound A RS in the Standard solution 
(ml ml) 

Co - nominał concentration of metronidazole in the 
Sample solution (pg/ml) 

Calculate the percentage of any individual unspecified 
impurity in the portion of Injection taken: 

Result = {fy/r*) x (C 5 /G) x 100 

r u - peak response for each unspecified impurlty 
from tne Sample sofution 

r s - peak response of metronidazole from the 
Standard solution 

C s ~ concentration of USP Metronidazole RS in the 
Standard solution (pg/mL) 

Cu - nominał concentration of metronidazole in the 
Sample solution (jig/mL) 

Acceptance criteria: See Tabfe h 


Tabte 1 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

TinidazoJe related 
compound A 

0,7 

0.1 S 

Metronidazole 

1.0 

_ 

Any Jndividual 
unspecified 
deoradation product 

— 

0.15 

Totaf impurities 

— 

2*0 


SPECJFIC TE5T5 

* PH (791): 4.5-7.0 

■ Bacterial Endotoxins Test (85): NMT 0,35 USP Endo- 
toxin Units/mg of metronidazole 
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* PARTicuiATE Matter \h HNjECTiONS (788): It meets the re- 

quirements for smalh/olume injections, 

* OTHER ReqUIRement$: It meets the reguirements fn Injec- 

tions and implanted Drug Products {1). 

ADDITIONAL REQU9REKV8ENTS 

* Packageng and Storage: Preserve in sinde-dose contain- 

ers of Type I or Type If glass, or In suitable plastic eon- 
tainers, protectecl from Tight Storę at controlled room 
temperaturę. 

O USP REfERENCE 5TANDARDS <11) 

USP Endotoxin RS 
USP Metronidazole RS 
USP TinidazoJe Reiated Compound A RS 
2-M ethyl-S-nitroIm idazole. 

GH 5 N 3 0, 127.10 


IVIefron§dazole Tablets 


DEFINmON 

Metronidazole Tablets contain NLT 90.0% and NMT 
110 . 0 % of the labeled amount of metronidazole 
(C 6 H,N 3 0 3 ). 

IDENTIFICATION 

• A. Ultraviolet Absdrption (197U) 

Sample stock solution: Equivalent to 1 5 mg/mL of me- 
tronidazole from powdered Tablets in dilute hydrochlo- 
nc acid (1 in 100). Shake for several min, and fiiter. 
Medium: Sulfuric acid in methanol (1 in 350) 

Sample solution: 20 pg/mL of metronidazole in Me¬ 
dium from the Sample stock solution 
Acceptance criteria: Meet the reguirements 
& B. The refention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assoy. 

A5SAY 

* Procedurę 

Mobile phase: Methanol and water (20:80) 

Standard solution: 0,5 mg/mL of USP Metronidazole 
RS rn Mobile phase 

Sample stock solution: Nominaily 10 mg/mL of me¬ 
tronidazole in methanol from Tablets prepared as fol- 
lows. Transfer 10 Tablets, whole or ground, to a suitable 
size volumetric fiask, Add methanol, and shake by me- 
chanical means for 30 min or until the Tablets are disin- 
tegrated. Di lute with methanol to volume, and allow 
the solution to stand until the insoluble materiał has 
settled. 

Sample solution: Nominaily 0,5 mg/mL of me¬ 
tronidazole in Mobile phase prepared from the elear su- 
pematant of the Sample stock solution. Fiiter. 
Chromatographic system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 
Column: 4,6-mm x 15-cm; packing L7 
Flow ratę: 1 mL/min 
injection voiume: 10 pi 
System suitability 
Sample: Stan dard solu tion 
Suitability reguirements 
Tailing ractor: NMT 2 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of me¬ 
tronidazole (C 0 H 9 N 3 O 3 ) in. the portion of Tablets taken: 

Result = (fu/rs) X (Cs/Cu) x 100 


ru - peak response of metronidazole from the 
Sample solution 

r$ = peak response of metronidazole from the 
Standard solution 

Cs = concentration of USP Metronidazole RS in the 
Standard solution (mg/mL) 

Cu — nominał concentration of metronidazole in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%“110,0% 

PERFORMANCE TESTS 
® DlSSOLUTION (711) 

Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 1; 100 rpm 
Time: 60 min 

Standard solution: USP Metronidazole RS in Medium 
Sample solution: Fiiter a portion of the solution under 
test, and dli u te with Medium to a concentration similar 
to that of the Standard solution. 

Instrumental conditions 
Modę: UV 

Analytical wavelength: 278 nm 
Blank: Medium 
Analysis 

Samples: Standard solution, Sample solution, and Blank 
Calculate the percentage of the labeled amount of me¬ 
tronidazole (CghbNsCh) dissolved. 

Result = (Ad A s ) xQx/x(1 fi) x D x 100 

Au = absorbance of the Sample solution 
As - absorbance of the Standard solution 
G - concentration of USP Metronidazole RS Sn the 
Standard solution (mg/mL) 

V - volume of Medium, 900 mL 
i - la bel clatm (mg/Tablet) 

D - d ilu tion facto r to prepare the Sample solution 
Tolerances: NLT 85% (Q) of the labeled amount of me¬ 
tronidazole (CsHoNsO}) 35 di$SOlved, 

« Uniformity of Dosage Units (905) 

Procedurę for eon tent uniform i ty 
Diluent; Diluted hydrochloric acid (1 in 100) 

Standard solution: 20 jig/mL of USP Metronidazole 
RS in Diluent 

Sample stock solution: Transfer 1 Tablet to a 250-mL 
volunnetnc fiask, Add about lOOmL of Diluent, and 
shake for 30 min. Di lute with Diluent to volume, Fiiter, 
discarding the first 15 mL of the filtrate, Nominaily 
200 pg/mL of metronidazole is prepared by transrer- 
ring the filtrate quantitatively with the Diluent 
Sample solution: 20 pg/mL of metronidazole rn Dilu¬ 
ent from Sample stock solution 
Instrumental conditions 
Modę: UV 

Analytical wavelength: 278 nm 
Celi: 1 cm 
Blank: Diluent 
Analysis 

Samples: Standard solution, Sample solution, and 
Blank 

Calculate the quantity, rn mg, of metronidazole 
(CeH^NaOj) in each Tablet taken: 

Result = (AdA/) X (Cs/Cu) x i 

Au - absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs = concentration of USP Metronidazole RS in the 
Standard solution (pg/mL) 

Cu = nominał concentration of metronidazole in the 
Sample solution (pg/ml) 
i = label claim (mg/Tablet) 
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Acceptance crfteria: Meet the reguirements 

IMPURITIES 
$ Organic Impurities 

Mobile phase: Methanol and water (20:80) 

Standard solution: 0.5 jtig/mL of U5P Metronidazole RS 
and 2*5 pg/mt of USP Tinidazole Related Compound A 
RS En Mobile phase 

Sample solution: Nominally 500 pg/mL of me- 
Eronidazole prepared as follows, Transfer a suitable 
amount of powdered Tablets (NIT 20) to a suitable yol¬ 
umetric fiask. Add Mobile phase equivafent to 80% of 
the fiask size* Sonicate for 10 min. Dilute with Mobile 
phase to yolume, and pass a pardon of the solution 
through a suitable filter. Use the filtrate. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 319 nm 

Coiurrm: 4.6-mm x 15-cm; 5-pm packing L7 
Cofumn temperaturę: 30° 

Flow ratę: 1 m L/min 
Injection yofume: 30 pL 
System suitability 
S am ple: Standard solution 
[Notę—S ee Table 1 for relative retention times*] 
Suitability requirements 

Resolution: NIT 4.0 between metronidazole and 
tmidazole related compound A 
Relatiye standard devration: NMT 3.0% 

Analysis 

Sam pies: Standard solution and Sam ple solution 
Calculate the percentage of tmidazole related com¬ 
pound A in the portion of Tablets taken: 

Result - (fo/fs) x (Cj/ Cu) x 1 00 

r u = peak response of tinidazofe related compound 
A from the Sample solution 

fs - peak response of tmidazole related compound 
A from the Standard solution 
Cs =; concentration of USP Tinidazole Related 

Compound A RS in the Standard solution 
(jig/mL) 

Cu = nominał concentration of metronidazole in the 
Sample solution (pq/ml) 

Calculate the percentage of each impunty in the 
portion of Tablets taken: 

Result = (ry/fs) x (C$/Cu) x 100 

fu = peak response for each impurity from the 
Sample solution 

r 5 = peak response of metronidazole from the 
Standard solution 

Cs - concentration of USP Metronidazole RS in the 
Standard solution (pg/mL) 

Cu - nominał concentration of metronidazole in the 
Sample solution (pg/mL) 

Acceptance criteria: See Table 7. 


Table 1 


Narne 

Relatrve 

Retention 

Time 

Acceptance 

Criteria, 

NNIT 

Tinidazole related 
compound A 

0,7 

0.5 

Metronidazole 

1,0 

_ 

Any 3ndividuaJ unspecified 
degradation product 

— 

OTO 

Total impurities 


2.0 


ADBSTIONAL REQ(JIREMENT5 

a Packaginc and Storage: Preserve in well-closed, light- 
resistant contalners. Storę at controlled room 
temperaturę* 

* OSP Reference Standard* (11) 

USP Metronidazole RS 
USP Tinidazole Related Compound A RS 
2-Methyl-5-nitroimidazole. 

ŁHsNjOa 127.10 


Metronidazole Extended-Release 
Tablets 


DEFINITION 

Metronidazole Extended-Release Tablets contain NLT 90.0% 
and NMT 110.0% of the labeled amount of me¬ 
tronidazole (CfiHg N 3 O 3 ). 

IDENTIFICATION 

0 A. UlLTRAVIOLET ABSORPTJON (197U) 

Diluent: Methanol and sulfuric acid (350:1) 

Standard stock solution: 15 mg/mL of USP Me¬ 
tronidazole RS in dilute bydrochloric actd (1 in 100). 
Sonicate to dissolve and pass through a suitable filter. 
Standard solution: 1 8.8 ug/mL of USP Metronidazole 
RS in Diluent from Standard stock solution 
Sample stock solution: Nominally 15 mg/mL of me¬ 
tronidazole prepared as fotlows. Finely powder NLT 5 
Tablets and transfer an amount equivalent to 300 mg of 
metronidazole into a 20-mL yolumetric fiask. Add about 
15 mL of dilute hydrochloric add (7 in 100) and shake 
mechanically for 30 min. Dilute with dilute hydrochloric 
acid (1 in 1 00) to volume and shake welL Pass through 
a suitable filter. 

Sample solution: Nominally equivalent to 18*8 jig/mL 
of metronidazole In Diluent from Sample stock solution 
Wavelength rangę: 200^00 nm 
Acceptance criteria: Meet the reguirements 
o B, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay . 

A5SAY 
® Procedurę 

Buffer: 1.4 g/L of monobasic potassium phosphate in 
water 

Mobile phase: Methanol and Buffer (30:70) 

Standard solution: 0.1 mg/mL of USP Metronidazole 
RS in Mobile phase 

Sample stock solution: Nominally 2*0 mg/mL of me¬ 
tronidazole from NLT 20 finely powdered Tablets in Mo- 
bile phase f prepared as follows. Transfer a suitable 
amount of the powder to a suitable yolumetric fiask* 

Add 60% of the fiask vofume with Mobile phase, and 
shake by mechanice! means for 30 min* Dilute with Mo¬ 
bile phase to votume, Atlow the solution to stand untii 
the insoluble materia! settles. 

Sample solution: Nominally 0.1 mg/mL of me¬ 
tronidazole in Mobile phase from the Sample stock solu¬ 
tion supernatant. Pass the solution through a suitable 
filter of 0*45-|xm porę slze. 
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Chromatographic system 

(See Chromatograpny <621X System Suitability.) 

Modę: LC 

Detector: UV 315 nm 
Column: 4.6-mm x 25-cm; 5-jam packing LI 
Temperatures 
Column: 30° 

Autosampler: 15° 

Flow ratę: 1 mL/min 
Injection votume: 10 JUL 
Run time: 15 min 
System suitability 
Sampie: Standard soiution 
Suitability requirements 
Tai Img facto r: NMT 2,0 
Re!ative standard deviation: NMT 2,0% 

Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of me- 
tronidazole (GHgM^Oj) in the portion of Tablets taken: 

Result ~ (fu/fi) x (C s / Cu) x 1 00 

ry - peak response of metronidazole from the 
Sampie solution 

rs - peak response of metronidazole from the 
Standard solution 

G - concentration of USP Metronidazole RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of metronidazole in the 
Sampie solution (mg/mL) 

Acceptance cnteria: 90,G%-1 10,0% 

PERFORMANCE TESTS 
e Djssolution (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Times: 2, 6, 10, and 16 h 

Standard solution: 16,65 pg/ml of USP Metronidazole 
RS in Medium 

Sampie solution: At the limes specified, withdraw 
10 mL of the solution under test and pass through a 
suitabie filier of 0.45-Lim porę size. Replace the aliguots 
withdrawn for analysis with equaf volumes of fresh por- 
tions of Medium maintained at 37°. Dilute with Medium 
to a concentration similar to that of the Standard 
solution , 

Blank: Medium 
Instrumental condltions 
Modę: UV 

Analytica! wavelength: 320 nm 
Celi: 1 cm 
Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the concentration (Q) of metronidazole 
(CfiHgNsOj) in the sampie withdrawn from the vessel 
at each time point (/), 


Calculate the percentage of the labeled amount (Q f ) of 
metronidazole (C 6 H 9 N 30 3 ) dissolved at each time point 

w. 

Resulti - G x V x (1/L) x 1 00 


Resuft 2 = [(O x V) + (G x V$)] x (1 /i) x 100 


Resutts = {[Ci x V] + [(C 2 + G) x V,]} x (1/L) x 100 


ResulLi = {(G x V) + [(G + G h- G) x V s ]} x (1/L) x 100 

C - concentration of metronidazole in the portion 
of sampie withdrawn at the specified time 
point (mg/mL) 

V = volume of the Medium, 900 mL 
i - iabel da im (mg/Tablet) 

I /5 = volume of the Sampie solution withdrawn at 

each time point and replaced with Medium 
(mL) 

Tolerances: See Tobie 1. 


Table 1 


Time Point 

Ul 

Time 

m 

Amount Dissolved 

(%) 

} 

2 

20-35 

2 

6 

45-60 

3 

10 

60-75 

4 

16 

NLT 75 


The percentages (Q) of the labeled amount of me¬ 
tronidazole (CńH 9 N 3 03 ) released at the limes specified 
conform to Dissoiution (711), Acceptance Table 2. 

o Uniformitv of Dosace UwrTs (905): Meet the 
requirements 

IMPURITIE5 
<* Organic Impurities 

Buffer: Dissolve 1.5 g of monobasic potassium pho$- 
phate in 900 mL of water, adjust with phosphoric acid 
to a pH of 3.2, and dilute with water to 1000 mL. 
Diluent: Acetonitrile and Buffer (45:55) 

Mobile phase: See Tobie 2. 


Table 2 


Tinie 

(min) 

Buffer 

Acetonitrile 

(°/o) 

0 

95 

5 

5 

95 

5 

25 

50 

50 

30 

95 

5 

35 

95 

5 


Result = (zWAs) x G x D 

Au - absorbance of the Sampie solution 
As = absorbance of the Standard solution 
Cs - concentration of USP Metronidazole RS in the 
Standard solution (mg/mL) 

D = dilution factor, if needed 


System suitability solution: 0.5 mg/mL of USP Me- 
tronidazofe RS and 2.5 pg/mL of USP Tinidazoie Reiated 
Compound A RS tn Diluent Son i ta te, if necessary, to 
dissolve. 

Standard solution: 0,75 pg/mL of USP Metronidazole 
RS in Diluent 

Sampie solution: Nominaily 0.5 mg/mL of me- 
tronidazofe from NLT 20 frnely powdered Tablets in Dil- 
uent , prepared as foilows. Transfer a suitabie amount of 
the powder to a suitabie volumetric fiask, Add Diluent 
equivalent to 70% of the fiask volume, sonicate for 1 5 
min with intermittent shaking, and dilute with Diluent 
to volume. AHow the solution to stand until the insolu- 
ble materiał settles, and pass the supematant through a 
suitabie filter of 0.45-j.irn porę size. 
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Chromatographic system 

(See Chromatography (621}, System Suito bili ty.) 

Modę: LC 

Detector: UV 315 nm 

Column: 4.ó-mm x 25-cm; 5-pm packing LI 

Autosampler temperaturę: 20° 

Flow ratę: 1 mL/min 
Injection volume; 10 ( uL 
System surtabifity 

Samples: System suitability solution and Standard 
sofution 

Suitability regurrements 

Resolution: NLT 2-0 between tlnidazole related corr- 
pound A and metronidazole, System suitability solution 
Relative standard devtation: NMT 5,0% for me¬ 
tro nr daz o i e, Standard solution 
Analysis 

Samples: Standard solution and Somple solution 
Calculate the percentage of each fndividual degradation 
product in the portion of Tablets taken: 

Result - (ry/rs) x (Q/Cu) x 100 

r u - peak response of each individua! degradation 
product from the Sample solution 
r s = peak response of metranidazole from the 
Standard solution 

Cs = concentration of USP Metronidazole RS In the 
Standard solution (mg/mL) 

Cu ~ nominał concentration of metronidazole in the 
Sample solution (mq/mL) 

Acceptance criteria: See Table 3. Disregard any impu- 
rity peaks less than 0.05%. 


IDENTIFICATION 
e A. 0NFRARED ABSORPTION (197M) 

O B. ULTRAVIOLET ABSORPTION (197U) 

Sample solution: lOpg/mL in 1 N sulfuric add 
Acceptance criteria : Meets the requirements 

ASSAY 
e Procedurę 

Diiuent: 1 N sulfuric add 

Standard solution: 10 pg/mL of USP Metyrapone RS tn 
Diiuent 

Sample solution: lOpg/mL of Metyrapone in Diiuent 

Instruments! conditions 
Modę: UV 

Analytkaf waveiength: 260 nm 
Celi: 1 cm 
Blank: Diiuent 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of metyrapone (ChHhNżO) in 
the portion of Metyrapone taken: 

Result = (Au/As) x (G/G) x 100 

A u = absorhance of the Sample solution 
A s - absorhance of the Standard solution 
Cs - concentration of USP Metyrapone RS in the 
Standard solution (jug/mL) 

Cu — concentration of Metyrapone in the Sample 
solution (pg/mL) 

Acceptance criteria: 9S.0%-102.0% on the dried basis 

IMPUR&TiES 

* RESIDUE ON 0GNITION (281): NMT 0.1% 



Table 3 


Name 

Rela£ive 

Retention 

Time 

Acceptance 
Criteria, 
IMNIT (°/a\ 

Tinidazole related compound A 

079 

OJ 5 

Metronidazole 

1.0 

_ 

Any individLial unspecified 
degradation product 

— 

0.10 

Total degradation Products 

— 

0.50 


ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in weil-dosed confain- 
ers. Storę at controfled room temperaturę. 

O USP Reference Standards (11) 

USP Metronidazole RS 
USP Tinidazole Related Compound A RS 
2-Methyl-5-nitroimidazo]e. 

C,H s N 3 0 2 127.10 


lyietyrapone 



CmHmNjO 226.27 

1 -Propanone, Z-methyl-l^-di-S-pyridinyl-; 

2-MethyM,2-di-3-pyridyl-1 -propanone [54-36-4]. 

DEFINITION 

Metyrapone contains NLT 98.0% and NMT 1 02.0% of 
metyrapone (CmHhNzO), calcuJated on the dried basis. 


Bele te the foltowing: 

*• Heavy Metals, Method II (231): NMT 10 ppm* i- 

Jan-201 fi) 

« Organic Impurities 

Standard stock solution: 0.2 mg/mL of USP 
Metyrapone RS in methanol 

Standard solution A: 40 pg/mL of USP Metyrapone RS 
in methanol 

Standard solution B: 20 pg/mL of USP Metyrapone RS 
in methanol 

Sample solution: 20 mg/mL of Metyrapone in 
methanol 

Chromatographic system 

(See Chromatography (621), Thin-Layer Chroma to- 
graahy.) 

Modę: TLC 

Adsorbent: 0,25-mm layer of chromatographic siłica 
gel mixture 

Application volume: 5 pL 

Developrng solvent system: Chloroform and metha¬ 
nol (48:3) 

Analysis 

Samples: Standard stock solution, Standard solution A, 
Standard solution B, and Sample solution 
Apply each of the Samples separately to the TLC piąte. 
Posftion the piąte in a chromatographic cham ber, 
and develop the chromatograms in the Developing 
solvent system until the sdvent front has moved 
about three-fourths of the length of the piąte. Re- 
move the piąte from the deveioping chamber, mark 
the solvent front, and dry under a stream of nitrogen 
for about 10 min. Position the dried ptate once again 
in the same chromatographic chamber, and again 
develop the chromatograms until the solvent front 
has moved about three-fourths of the length of the 

E łate. Remove the piąte from the developmg cham- 
en mark the solyent front, and dry under a current 
of warm air for about 15 min. Examine the piąte 
under short-wavelength UV light, and compare the 
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intensities of any secondary spots observed in the 
chromatogram of the Sampie solution with those of 
the principa! spots in the chromatograms of the Stan¬ 
dard Solutions . 

Aceeptance criteria: The intensity of any secondary 
spot from the Sample solution is NMT the principa! spot 
from Standard solution A (0.2%), and the sum of the 
intensities of the secondary spots from the Sample solu¬ 
tion corresponds to NMT 1,0%. 

SPECIFIC TESTS 
• Loss ON Dryeng (731) 

Analysis: Dry a sample under vacuum at room temper- 
ature for 6 h, 

Aceeptance criteria: NMT 0.5% 

ADD0HONAI REOUIREMENTS 
o Packaging and Storage: Preserve in tight Container^ 

J >rotected from heat and licjht. 

5P BlEF EREM CE Standards (11) 

USP Metyrapone RS 


Metyrapowe Tabiets 

DEFINITION 

Metyrapone Tabiets contain NIT 95,0% and NMT 105.0% 
of the labeled amount of metyrapone (CmHmNzO), 

IDENTIFICATION 

O A. INFRARED ABSORPTION 

Sample solution: Transfer 500 mg of metyrapone from 
powdered Tabiets into a centrifuge tubę. Add 10 ml of 
1 N sodium hydroxide, and mix. Extract with 10 mLof 
chloroform, centrifuge, and fiJter. 

Aceeptance criteria: The IR absorption spectrum of the 
Sample solution , determined in a 0.5-mm celf against 
chloroform, exhibits maxima only at the same wave- 
lengths as that of a similar solution of USP Metyrapone 
RS. 

* B. UV Absorption 

Sample solution: transfer 1 mL of the filtrate obtained 
in Identification test A to a centrifuge tubę. Add 20mL 
of chloroform, and extract with 30 mL of 1 N suffuric 
acid, centrifuging and filtering the sulfurfc acid layer 
through a pledget of cotton. Mix 1 mL of this solution 
with 99 mL of 1 N sulfurlc add. 

Aceeptance criteria: The UV absorption spectrum of 
the Sample solution exhibits maxima and minima at the 
same wavelengths as that of a similar solution of USP 
Metyrapone R5, concomitantly measured, 

ASSAY 
® Procedurę 

Solution A: 1 3.3 mg/mL of 2,4-dlnItrophenylhydrazine 
in mediano]. Shake by mechanical means for about 15 
min, and filter. Prepare fresh daily. 

Solution B: Solution A and hydrochloric acid (23:2) 
Solution C: 50 mg/mL of potassium hydroxide in meth- 
anol, and filter 

Diluent: Chloroform and methanof (1:1) 

Standard solution: 0.1 mg/mL of USP Metyrapone RS 
in chloroform 

Sample stock solution: Nominally equivalent to 25 mg 
of metyrapone from powdered Tabiets (NLT 20) pre- 
pared as folJows. Transfer a sultable amount of pow¬ 
dered Tabiets to a centrifuge tubę with the aid of 
10 mL of 1 N sodium hydroxide. Shake gently, and ex- 
tract with three 15-mL portions of chloroform. Centri¬ 
fuge each extract, filtering through a pledget of cotton, 
preyiously washed with chloroform, into a 50-mL volu- 
metric fiask. Add chloroform to voJume, and mix. 


Sample solution: Nominalty 0,1 mg/mL from the 5am- 
ple stock solution in chloroform 
Instrumental conditions 
Modę: Vis 

Anaiytical wavelength: 450 nm 
Celi: 1 cm 
Analysis 

Sam pies: Standard solution t Sample solution , and chlo¬ 
roform (blank) 

Pipet 3 mL each of the Standard solution , the Sampie 
solution, and the blank into separate 50-mL volumefric 
flasks. To each fiask add I mL of Solution B , and shake 
lightly. Evaporate the Solutions on a steam bath to 
near dryness. Wash down the sides of the fiask with 
1 mL of Diluent, and again evaporate the Solutions to 
near dryness, Heat the flasks in an oven maintained at 
110^120° for 30 min. Remove the flasks, pipet 1 0 mL 
of Solution C into each fiask, and heat again in the 
boiling water bath for 1 min. Allow to cool to room 
temperaturę, insert the stoppers, and shake by me¬ 
chanical means for 5 min. Add methano! to volume, 
and mix. Measure the absorbance of the Standard so¬ 
lution and the Sample solution after the extraction 
against the blank. 

CaTculate the percentage of the labeled amount of 
metyrapone (CtjHmNzO) in the portion of Tabiets 
taken: 

Result - (AufAs) x (C s /C u ) x 100 

Au ~ absorbance of the Sample solution 
As - absorbance of the Standard solution 
Cs = concentration of USP Metyrapone RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of metyrapone in the 
Sampie solution (mg/mL) 

Aceeptance criteria: 95.0%-105.G% 

PERFORMANCE TESTS 
■ DE550LUTI0N (711) 

Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Standard solution: Known concentration of USP 
Metyrapone RS in Medium 

Sample solution: Portions of the solution under test 
suitably diluted with Medium, and filtered 

Instrumental conditions 
Modę: UV 

Anaiytical wavelength: 259 nm 
Analysis 

Samples: Standard solution and Sampie solution 
Tolerances; NLT 60% (Q) of Ehe labeled amount of 
metyrapone (C 14 H 14 N 2 O) is dissolved. 

* UNIFORMITY OF Dosage Unjts (905): Meet the 

reguirements 

ADDITIONAL REQUIREMENTS 

o Packaging and Storage: Preserve in tight, light-resistant 
containers, and avoid exposure to excessive heat. 

• USP Reference Standard* * (11) 

USP Metyrapone RS 


8VB ety rosi ne 



CtoHuNOj 195.22 
L-Tyrosine, c/.-methyl-, (-)-. 
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(“)-ot-Methyf-L-tyrosine [672-87-7]. 

» Metyrosine contains not less than 98.6 percent 
and not morę than 101.0 percent of CioHnN0 3/ 
calculated on the dried basis. 

Packaging and storage—Preserve in welhdosed contaln- 

ers. 

USP fteference standard* <T 1 >— 

USP Metyrosine RS 
Gdentif kation— 

A: Infrared Ahsorption {197M). 

B: Ułtraviołet Ahsorption (197U)— 

Soiution: 15 pg per mL 

Medium: 0.1 N hydrochfonc add. 

Absorptivitles at 224 nm, calculated on the dried basis, do 
not differ by morę than 3.0%. 

Specific rotation <781 S): between +1 85° and +195* (t = 
30°; X = 546 nm; /= 0.5 dm). 

Test soiution: 5 mg per mL, in Diiuent, with the a id of 
sonication if necessary. Prepare the Diiuent as foilows. 

Soiution A —Dissolve 20.0 g of anhydrous sodium acetate 
in about 150 ml of water In a 250-mL volumetric fiask. Add 
50.0 mL of glacial acetic add, dilute with water to volume, 
and mix. 

Soiution Dissolve 62.5 g of eupric suffate in water in a 
200-mL volumetric fiask, dilute with water to volume, and 

mix. 

Diiuent —Mix Soiution A and Soiution 8 in a 1000-mL vo!u- 
metric fiask, dilute with water to volume, and mix. 

Hoss on drySng (731)—Dry it at a press u re not exceeding 
5 mm of mercury at 100 D for two hours: it loses not morę 
than 1.0% of its welght, 

Residue on igoition (281): not morę than 0.1%. 


Delete the folio wing: 

*Heavy metals, Method U (231); 0,003%.* t0 ftei 1 -^- 2018 ) 

Chromatographic pyrity— 

Standard Solutions —Dissolve USP Metyrosine RS in a sol- 
vent mlxture of methanol and a mm oni um hydroxide (7:3) 
to obtain a soiution having a concentration of 10 mg per 
mL (Standard soiution A). Pipet 1 mL of Standard soiution A 
into a 100-mL volumetric fiask, dilute with the same solvent 
mixture to volume, and mix (Standard soiution B). Pipet 
5 mL of Standard soiution B into a 10-rnL volumetric fiask, 
dilute with the same sofvent mixture to volume, and mix 
(Standard soiution Q. Pipet 5 mL of Standard soiution C Into 
a 10-mL volumetrlc fiask, dilute with the same solvent mix- 
turę to volume, and mix (Standard soiution D). 

Test soiution —Dissoive Metyrosine in the solvent mixture 
of methanol and ammonium nydroxide (7:3) to obtain a 
soiution having a concentration of 10 mg per mL. 

Proeedure—Apply 10-pi portions of Standard Solutions A f 
B, C, and D and the Test soiution to a suitable thin-layer 
chromatographic piąte (see Chromatography (621)) coated 
with a 0.25-mm layer of chromatographic silica gel mixture 
and previously washed with methanol. Allow the spots to 
dry, and develop the chromatogram In a solvent system 
consisting of a mlxture of n-propyl alcohol and ammonium 
hydroxide (7:3) until the solvent front has moved about 
tnree-fourths of the length of the piąte, Remove the piąte 
from the developing chamber, mark the solvent front, and 
dry the piąte. Expose the piąte to Eodine vapors, and ex- 
aminę under short-wavdength UV light; the chromatogram 
shows principal spots at about the same R? value. Estimate 
the levels of any additional spots observed in the chromato¬ 
gram of the Test soiution by comparison with the spots in 
the chromatograms of Standard Solutions B , C, and D: the 
sum of the intensities of any spots observed is not greafer 


than that of the principal spot obtained from Standard solu- 
tion B, eorresponding to not morę than 1%. 

Assay —DIssolve about 300 mg of Metyrosine, accurately 
weighed, in about 100 mL of glacial acetic add, sonicate for 
about 5 minutes, and titrate with 0.1 N perchloric acid VS, 
determining the endpoint potentiometrically, using a pfati- 
num ring eTectrode and a sleeve-type calomel eJectrode con- 
taining 0.1 N llthium perchlorate in glacial acetic acid (see 
Ti tri metry (541)), Perform a blank determination, and make 
any necessary correctton. Each ml of 0.1 N perchloric add 
is equivalent to 19.52 mg of CioHuNO^. 


Mejtyrosme Ca psim Ces 

» Metyrosine Capsules contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of metyrosine (CioHoNOb). 

Packaging and sto ragę —Preserve in welbclosed contafn- 
ers. 

USP fteference standards (11)— 

USP Metyrosine RS 

Identification—The UV absorption spectrum of a 1 in 
10,000 soiution of the Capsule contents in dilute hydrochfo- 
ric add (1 in 100 ) exhibits maxlma and minima at the same 
wavelengths as that of a simllar soiution of USP Metyrosine 
RS, concomśtantty measured. 

DissoDution (711)— 

Medium: 0.1 N hydrochloric add; 750 mL. 

Apparatus 1: 1 00 rpm. 

Time: 60 minutes. 

Procedurę —Determine the amount of CyoHi 3 N0 3 dis- 
so!ved from UV absorbances at the wavelength of maximum 
absorbance at about 274 nm of filtered portions of the sofu¬ 
tion under test, suitab!y diluted with Medium, \f necessary, 
in comparison with a Standard soiution having a known 
concentration of USP Metyrosine RS in the same medium. 

Tolerances—Not less than 75% (Q) of the labeled amount 
of CioHoNOi is dissolved in 60 minutes. 

Uniform i ty of dosage umis (905): meet the reguire- 
ments. 

Assay— 

Standard preparation —Dissolve a suitable ouantlty of USP 
Metyrosine RS, accurately weighed, in dilute hydrach!orle 
add (1 En 100 ) to obtain a soiution having a known concen¬ 
tration of about 100 jig per mL. 

Assay preparation —Combine the contents of not less than 
20 Capsules, and transfer an accurately weighed portion of 
the combined contents, equivalent to about 100 mg of 
metyrosine, to a 100-mL volumetric fiask. Add 50 mL of di¬ 
lute hydrochloric acid (1 in 1 00 ), shake by mechanical 
means for 45 minutes, dilute with dilute hydrochloric acid (1 
in 100) to vo!ume, mix, and filter, Transfer 10,0 mL of the 
fil tratę to a 100-mL volumetric fiask, dilute with dilute hy- 
drochioric acid soiution ( I In 1 00 ) to volume, and mix. 
Concomitantly determine the absorbances of thls soiution 
and the Standard preparation at the wavelength of maxi- 
mum absorbance at about 274 nm, with a suitable spectro- 
photometer, using dilute hydrochloric add soiution (1 in 
100 ) as the blank, Calculate the guantity, in mg, of 
metyrosine (C 10 H 13 NO*) in the portion of Capsules taken by 
the formula: 

C(Ą;/A S ) 

in which C is the concentration, In pg per mL, of USP 
Metyrosine RS in the Standard preparation , and Au and A* 
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are the absorbances of the Solutions obtained from the As- 
50 / preparation and the Standard preparation , respectively. 


Mexiletine Hydrochloride 


* HCH 



CnHi/NO ■ HCI 


215.72 


2-Propanamine, 1-(2,6-dimethylphenoxy)-, hydrochloride, 

C±)S 

(±)-1 -Met hyl-2-(2,6-xylyloxy)ethy laminę hydrochloride 
[5370-01-04], 


DEFINłTlON 

Mexiletine Hydrochloride contains NLT 98,0% and NMT 
102,0% of mexiletine hydrochloride (CnH 17 NO * HCI), tal- 
eufated on the dried basis. 


IDENTIFICATION 

* A. INFRARED ABSORPCJOM (197M) 

* B. The retention time of the maior peak of the Somp/e 

solution corresponds to that of tne Standard solution, as 
obtained In the Assay. 

* C, 

Sampte solution' 3 mL of a solution (1 in 60) 

Anaiysis: Add 1 mL of 6 N ammonium hydroxide to 
the Sample solution , fil ter, and acidify the fil tratę with 
2 mL of nitric add, Then add 1 mL of silver nitrate TS. 
Acceptance criteria: A curdy, white precipitate is 
formed, and it is soluble in an excess of 6N ammonium 
hydroxide (presence of chloride). 

ASSAY 

* Procedurę 

Buffer: Dissolve 11.5 g of anhydrous sodium acetate in 
500 mL of water. Add 3.2 mL of glacial acetic acid, mix, 
and allow to cool Adjust with hydrochloric acid to a 
pH of 4,8 ± 0,1, and dMute with water to 1000 ml. 
Mobile phase: Methanol and Buffer (600:400) 

Standard solution: 2 mg/mL of USP Mexiletine Hydro¬ 
chloride RS In Mobile phase 

System suitability solution: 1 mg/mL of 2-phenylethy- 
famine hydrochloride in Standom solution 
Sample solution: 2 mg/mL of Mexiietlne Hydrochloride 
in Mobile phase 
Chromatographic system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 
Columns 

Guard; Pac king LI 

Analytkal: 3.9-mm x 30-cm; 10-jLim packing LI 
Fiow ratę: 1 mL/min 
injection volume: 20 pL 
System suitability 

Samples: Standard solution and System suitability 
solution 

[Notę—T he relative retention times for 2-phenylethy- 
lamine and mexiletine are 0,7 and 1.0, respectively.; 


Suitability requlrements 

Resolution: NLT 3.0 between the 2-phenylethylamine 
and mexi!etine peaks, System suitability solution 
Re!ative standard deviation: NMT 2.0%, Standard 
solution 
Anaiysis 

Samples: Standard solution and Samp/e solution 
Calculate the percentage of mexiletine hydrochloride 
{CnHi?NO - HCI) in the portlon of Mexiietine Hydro¬ 
chloride taken: 

Result = (fu/ij) x (ts/Cu) x 100 

ru = peak area of mexiletine from the Sample 
solution 

r s = peak area of mexiletine from the Standard 
solution 

Cs = concentration of USP Mexiletine Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = concentration of Mexiletine Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the dried basis 

1MPURITIES 

* Residue oh iGNiTtON (281): NMT 0.1% 


Detete the folhwing: 


* Heavy Metals, Method II (231): NMT 10 ppm# (ofndai ■ 

Jan-2016) 

ORCANIC iMPURtllES 

Mobile phase. System suitability solution, and Chro¬ 
ma tog raphk system: Proceed as directed in the 
Assay. 

Standard solution: 0.2 mg/mL of USP Mexiietine Hy¬ 
drochloride RS in Mobile pnase f from the Standard solu¬ 
tion in the Assay 

Sample solution: 20 mg/mL of Mexitetine Hydrochlo- 
ride in Mobile phase 

System suitability 

Samples: System suitability solution and Standard 
solution 

[NoTE—The relative retention times for 2-phenylethy- 
lamine and mexiletine are 0.7 and 1.0, respeclively.] 
Suitability requirements 

Resolution: NLT 3.0 between the 2-phenyletbylamine 
and mexiletine peaks, System suitability solution 
Reiative standard deviation: NMT 3.0%, Standard 
solution 
Anaiysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of Mexiletine Hydrochloride taken: 


Result - (Wrs) x (G/Cu) x 100 

r u ~ peak area of each impurity from the Sample 
solution 

Cs - peak area of mexiletine from the Standard 
solution 

G = concentration of USP Mexi!etme Hydrochloride 
RS in the Standard solution (mq/mL) 

C u = concentration of Mexiletme Hydrochionde in 

the Sample solution (mg/mL) 


USP Monographs 





5160 Mexi[etine / Official Monographs 


USP 40 


Acceptance criteria 
Any mdmdual impurity: NIVJT 1% 

Total impurities: NMT 1.5% 

SPECIFIC TEST5 
o PH <791} 

Sample solution: 100 mg/ml 
Acceptance criteria: 3.5-5.5 
« Loss ON Orying <731) 

Analysis: Dry at 105° for 2 h. 

Acceptance criteria: NMT 0.5% 

ADDiTKONAL REQUIREMENTS 

« Packaging and Storage: Preserve In tight containers. 
* USP reference standards (11) 

USP Mexiietine Hydrochloride RS 


Mexfletine Hydrochloride Capsoles 

» Mexiletine Hydrochloride Capsules contain not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of mexile- 
tine hydrochloride (C 11 H 17 NO ■ HCI). 



Packaging and storage— Preserve in tight containers. 

USP Reference standards (11 )— 

USP Mexiletine Hydrochloride RS 

Odentification— 

A: Transfer a guantity of Capsuie contents, equivalent to 
about 250 mg of mexiJetine hydrochloride, to a suitable test 
tubę, add 10 ml of methanol, and mśx on a vortex mixer 
for 1 minutę. Filter the mixture, evaporate the filtrate under 
a stream of nltrogen to dryness, ana dry the residue in vac- 
uum at 60° for 1 ho Lir: the IR absorption spectrum of a min¬ 
erał dl dispersion of the drled residue so obtained exhibits 
maxima only at the same wave[engths as that of a simliar 
preparation of USP Mexiletine Hydrochloride RS. 

B: The retentlon time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chroma tog ram of the Standard preparation, as obtained in 
the Assay. 

Oissolution <711 )— 

Medium: water; 900 ml, 

Apparatus 2: S0 rpm. 

Time: 30 minutes. 

Procedurę —Determine the amount of CtiHuNO ■ HCI dls- 
solved from the difference between first derlvative values at 
the wavelengths of maxEmum and minimum first denvative 
absorbance in the wave!ength rangę from 230 to 290 nm 
on filtered portions of the solution under test, suitably di- 
luted with Dissolution Medium, if necessary, in comparison 
with a Standard solution having a known concentration of 
USP Mexlletine Hydrochloride RS in the same Medium. 

Tolerances —Not less than 80% (Q) of the labeled amount 
of CnHiyNO ■ HQ is dEssolved in 30 minutes. 

Uniformity of dosage uniis <905): meet the require- 
ments. 

Ciiromafographic purity— 

Mobile phase, Standard preparation , and Resofution soiu- 
tian —Prepare as directed in the Assay under Mexiletine Hy- 
drochioriae. 

Standard solution—Transfer lO.Omlof the Standard prep¬ 
aration p rep a red as directed in the Assay under Mextletine 
Hydrochloride to a 1 000-ml vo!umetric rlask, dllute with Mo¬ 
bile phase to volume, and mix. This solution contalns about 
20 pg of USP Mexiletine Hydrochloride RS per ml. 


Test solution—Use the Assay preparation prepared as di¬ 
rected in the Assay. 

Chromatographic system (see Chromatography <621))— 
Prepare as directed In the Assay under Mexiletine Hydrochlo¬ 
ride t except that the relative standard deviation of replicate 
injections of the Standard solution Is not morę than 3*0%, 

Procedurę —Separately inject equal volumes (about 20 jaL) 
of the Standard solution and the Test solution into the chro- 
matograph; reeord the chromatograms using a high sensL 
tlvity setting for the recorder; ano measure the areas for the 
peai<s. Calculate the percentage of each impurity observed 
by the formula: 

100 (C/OOW*) 

in which C is the concentratlon, in mg per ml, of USP Mex- 
Iletlne Hydrochloride RS In the Standard solution; L is the 
ciuantity, in mg, of mexiletine hydrochloride in each mL of 
the Test solution, based on the labeled amount in the por- 
tion of Capsuie contents used to prepare the Assay prepara¬ 
tion and the extent of dilution; r u is the peak area obtained 
from an indmdual impurity observed in the chromatogram 
of the Test solution; and r$ is the mexiletine peak area ob¬ 
tained from the Standard solution; not morę than 1% of any 
individua! impurity is found; and the total of all observed 
impurities is not morę than 1.5%. 

Assay— 

Mobile phase, Standard preparation , Resofution solution , 
and Chromatographic system —Prepare as directed in the As¬ 
say under Mexiietine Hydrochloride. 

Assay preparation —Weigh the contents of not fewer than 
20 Capsules, and calculate the average welght per Capsuie. 
Mix the combined contents of the Capsules, and transfer an 
accurately weighed portion, equivalent to about 50 mg of 
mexiletlne hydrochloride, to a stoppered, 50-mL centrifuge 
tubę. Add 25.0 mL of Mobile phase, insert the stopper, and 
shake by mechanical means for 15 minutes, Centrifuge, and 
use the elear supernatant as the Assay preparation. [notę— 
Reserve a portion of this solution for use as the Test solution 
in the test for Chromatographic purity .] 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Mexiletine Hydrochloride; Calculate the guantity, in 
mg, of mex ii etine hydrochloride (ChHtzNO - HCI) in the 
portion of Capsuie contents taken by the formula: 

25C(ru/r s ) 

in which C is the concentration, in mg per mL, of USP Mex- 
Iletlne Hydrochloride RS in the Stancfara preparation; and r u 
and r 5 are the mexiletine peak responses obtained from the 
Assay preparation and the Standard preparation , respectively. 


Mezlocillin Sodium 



C 21 H 2 , t NaN50 8 S ; 561.56 

4-Thia-1-azabicydo[3.2.Q]beptane-2-carbQxylic add, 3,3-di- 
methyl-6-[[[[[3-(methylsulfonyl)-2-oxo- 
1 -imiaazolidiny]]carbonyl]amino]phenylacety1] amino]- 
7-oxo-, monosodium salt, [25-[2a,5a,6$ (5*)]]-; 

Sodium (25,5R / 6/?)-3,3-dimethyl-6-[(R)-2-[3-(methy!sulfony])- 
2 -oxo-l-imidazolidinecarboxamIdo]-2-phenylacetamido]- 
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7-oxo-4-thia-1 -aza bicyclo[ 3.2.0] heptane-2-carboxy late 
[42057-22-7]. 

Monohydrate 579.58 

DEFINITION 

Meziocillin Sodium contains the equivalent of NLT 838 pg/ 
mg and NMT 978 jiq/mg of mezlodflin (CnH^NsOsS*)" 
calcu lated on the annydrous basis. 

IDENTIFICATION 
O A. INFRARED ABSORPTION (197K) 

® B, The retentlon time of the major peak of the Sample 
solution corresponds to that of the Standard solution , a i 
obtained in the Assay. 

»C Identification Tests—General, Sodium (191): Meets 
the requirements 

ASSAY 

* Procedurę 

Buffer: 4.9 g/L of monobasic potassium phosphate and 
0.54 g/L of dibasic potassium phosphate in water 
Mobile phase: Acetomtrile and Buffer (145:855) 
Standard solution: 0.5 mg/rmL of mezlodflin from USP 
Meziocillin Sodium RS in water 
Sample solution: 0.55 mg/ml of Meziocillin Sodium in 
water 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4-mm x 12.5-cm; 5-jim packi ng LI 

Temperaturę: 40° 

Flow ratę: 2 mL/min 
Injection volume: 20 jiL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relative standard deviation: NMT 1.5% 

Tailrng factor: NMT 1,5 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the guantlty, in jig/mg, of meziocillin 
{CjiH^NsOęSJ in eath mg of Meziocillin Sodium 
taken: 

Result - (rjrs) x (G/G) x P 

r u = peak response from the Sample solution 

r$ - peak response from the Standard solution 

G = concentration of USP Meziocillin Sodium RS in 
the Standard solution (mg/ml) 

Ca = concentration of the Sample solution (mg/mL) 

P = potency of meziocillin in USP Meziocillin 
Sodium RS (pg/mg) 

Acceptance criteria: 838-978 pg/mg on the anhydrous 
basis 

SPECIFIC TESTS 

* OPTICAL ROTATION, Specific Rotation (781S) 

Sample solution: 10 mg/mL in water 
Acceptance criteria: +175° to +195° 

* PH (791) 

Sample solution: 100 mg/mL in water 
Acceptance criteria: 4.5-8.0 

* Water Determination, Method I (921): NMT 6.0% 

* Sterility Tests (71): Where the label States that Mezfocif- 
lin Sodium fs ster ile, ft meets the requirements when 
tested as directed for Test for Sterility of the Product to Be 
Examined / Membranę Filtration. 

* Bacterial Endotoxins Test (85); Where the label States 

that Meziocillin Sodium is sterile or must be subjected to 
further processing during the preparatiog of injectable 
dosage forms, It contains NMT 0.06 USP Endotoxin 
Unks/mg of meziocillin. 


ADDITIONAL REQUIREIVIENT$ 

« Packaging and Storace: Preserve in tight containers. 

® Labelinc: Where it is intended for use in p repa ring rn- 
jectabfe dosage forms, the label States that it is sterile or 
must be subjected to further processing during the prep^ 
aration of infectable dosage forms. 

• USP Reference Standards (11) 

USP Endotoxin RS 

USP Meziocillin Sodium RS 


Meziocillin for Injection 

» Meziocillin for Injection contains an amount of 
Meziocillin Sodium equivalent to not less than 
90.0 percent and not morę than f 15.0 percent of 
the labeled amount of meziocillin (C21H25N5O0S2). 


Change to read : 

Packaging and storage —Presen/e as described in *Pack- 
aging and Storage ReguirementS (659), Injection Packaging , 
Packaging for constitution* ^ i*Mt>-2oi7;. 

USP Reference standards (11)— 

USP Endotoxin RS 

USP Meziocillin Sodium RS 

Constituted solution— At the time of use, rt meets the 
reguirements for Injections and Impianted Drug Products (1 ), 
Specific Tests , Compfeteness and clarity of Solutions. 

Bacterial Endotoxins Test (85)—It contains not morę 
than 0.06 USP Endotoxm Unit per mg of meziocillin. 
Sterility Tests (71)—It meets the requirements when 
tested as directed for Membranę Filtration under Test for Ste - 
riiity of the Product to be Examined. 

Particulate Matter in Injections (788): meets the re- 
guirements for small-votume injections. 

Other reguirements — It responds to the Identification tests 
and meets the requirements for Specific rotation, pH t and 
Water under Mezlodflin Sodium, It meets also the reauire- 
ments for Uniformity of Dosage Units (905) and Labeling (7), 
Labels and Labeling for Injectable Products. 

Assay— 

Mobife phase , Standard preparation, Resoluthn solution, 
and Chromatographic sysfem—Prepare as directed for the As¬ 
say under Meziocillin Sodium. 

Assav preparation 1 (where it is represented as being In a 
single-dose Container)— Constitute Meziocillin for Injection 
in a volume of water, accurateły measured, corresponding 
to the volume of solvent specrfred in the labeling. Withdraw 
all of Lhe withdrawabfe contents, using a suitable hypoder- 
mic needle and syringe, and dilute quantitatively with water 
to obtain a solution containinq about 0.5 mq or meziocillin 
per mL. 

Assay preparation 2 { where the label States the quantity 
of meziocillin in a qiven volume of constituted solution)— 
Constitute Meziocillin for Injection in a volume of water, 
accurateły measured, corresponding to Lhe vo!ume of sol- 
vent spedfied in the labeling. Dilute an accurateły measured 
portion of the constituted solution quantltatively with water 
to obtain a solution containing about 0.5 mg of meziocillin 
per mL. 

Procedurę — [NOTĘ—Use peak areas where peak responses 
are indicated.] Separately inject equal volumes (about 20 uL) 
of the Standard preparation and Assay preparation 1 into tne 
chromatograph, record the chromatograms, and measure 
the responses for the major peaks. CaTculate the guantity, in 
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mg, of mezlocillin in the Container, or in the portion of 
constituted solution taken by the formula: 

(L/D)(Cn000)(r u /rs) 

in which L is the labeled quantity, in mg, of mezlocillin in 
the Container, or in the volume of constituted solution 
taken, D is the concentration, in mg per mL, of mezlodlJin 
in Assay preparation ? or in Assay preparation 2, on the basis 
of the labeled guanttty in the Container, or in the portion of 
constituted solution taken, respectively, and the extent of 
dilution, C is the concentration, in ^ig per mL, of mezlocillin 
(C/tHjsNsOgSz) in the Standard preparation, and r u and n are 
the meztocillin peak responses obtained from the Standard 
preparation and from Assay preparation 1 or Assay prepara¬ 
tion 2, as appropnate. 


Mibolerone 



C 20 H 30 O 2 302.45 

Estr- 4 -en- 3 - 0 ne, 17-hydroxy-7,17-dimethyl-, (7ct,1 7/3)-* 

170-Hydroxy-7a,1 7-dimethylestr-4-en-3-Qne [3704-09-41* 

» Mibolerone contains not less than 96,0 percent 
and not morę than 106*0 percent of C 2 oH 3 q 0 2 , 
calcutated on the dried basis* 

Packaging and storage—Preserve in well-dosed contain- 
ers. 

Labeling —Labef it to indicate that it is for veterinary use 
only. 

USP Referenee standards <11) — 

U5P Mibolerone RS 

I Identification, fnfrared Absorption (197M). 

Specific rotation <781S): between +34° and 440°. 

Test solutioir. 10 mg per mL, in chloroform. 

Loss on drying (731)—Dry about 1 g, accurately weighed, 

-! in a capillary-stoppered bottle tn vacuum at a pressure not 

exceeding 5 mm of mercury at 60° for 3 hours: it loses not 
morę than 0.5% of its weight. 

Residue on ignition <281): not morę than 0,5%. 

Assay— 

Mobile phase —P rep are a fil te red and degassed mixture of 
water, tetrahydrofuran, and methanol (60:Z5:15). Make ac- 
justments if necessary (see System Suitobiiity under Chroma- 
tography <621)). 

Interna! standard solution —Prepare a solution of proges- 
terone in methanol containing 0.6 mg per mL. 

Standard preparation —Prepare a solution of USP Miboler¬ 
one RS in InternaI standard solution havinq a known concen¬ 
tration of about 0.4 mg per mL* Mix, and sonicate if neces¬ 
sary to achieve complete solution. 

Assay preparation—Transfer about 10 mg of Mibolerone, 
accurately weighed, to a 25-mL volumetric fiask, dilute with 
Interno! standard solution to volume, and mix. Sonicate if 
necessary to achieve complete solution. 

Chromatographic system (see Chromatography <621))-—The 
liquid chromatograph is eauipped with a 254-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 
The flow ratę is about 2 mL per minutę. Chromatograph the 
Standard preparation , and record the peak responses as di- 
rected for Procedurę: the relative retenlion times are about 


0.6 for mibolerone and 1.0 for progesterone; and the rela- 
tive standard deviation for replicate injectrons is not morę 
than 2.0%. 

Procedurę —Separately inject egual volumes (about 5 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTculate the quan« 
tity, in mg, of C 2 oH 3D 02 in the portion of Mibolerone taken 
by the formula: 

25C(H U /Rd 

in which C is the concentration, in mg per mL, of USP 
Mibolerone RS m the Standard preparation; and R 0 and Ri 
are the ratios of the peak responses of the mibolerone peak 
and the progesterone peak obtained from the Assay prepara- 
tion and the Standard preparation , respectively. 


Mibolerone Orał Solution 


» Mibolerone Orai Solution contains not less than 
90.0 percent and not morę than 115.0 percent of 
the labeled amount of mibolerone (C 20 H 30 O 2 ). 

Packaging and storage—Preserve in tight containers, 
protected from fight* 

Labeling—La bel it to indicate that it is for veterrnarv use 
only. 

USP Reference standards (11)— 

USP Mibolerone RS 

Identification—The chromatogram of the Assay prepara¬ 
tion exhibits a major peak for mibolerone, the retention 
time of which corresponds to that in the chromatogram of 
the Standard preparation , as obtained in the Assay. 

Specific gravity (841); between 1.030 and 1.045. 
Assay— 

interna! standard solution —Prepare a solution of 1,3, 
5-triphenylbenzene in chloroform containing about 0,25 mg 
per mL. 

Standard preparation— Prepare a solution of USP Miboler¬ 
one RS in InternaI standard solution having a known concen¬ 
tration of about 0.5 mg per ml, 

Assay preparation —Transfer an accurately weighed por- 
tion of Orał Solution, equivalent to about 1000 pg of 
mibolerone, to a 125-mL separator containing 60 mL of 
water, and swtrl to disperse. Add 30 ml of methylene chlo- 
ride, shake gently for about 5 minutes, and allow the phases 
to separate. Drain the lower methylene chloride layer 
through a pledget of methylene cnlonde-washed cotton 
into a 50-ml conical fiask. Evaporate to dryness under a 
current of air, Re-extract the aqueous layer remaining in the 
separator with an additional 30-mL portion of methylene 
chloride, draining the filtered methylene chloride extract 
into the 50-mL conical fiask, and evaporating it to dryness* 
Add 2.0 mL of Internai standard solution , and swirl to dis- 
solve. 

Chromatographic system (see Chromatography (621))—The 
gas chromatograph is eąuipped with a ffame-ionization de¬ 
tector and a 3-mm x 61-cm column packed with 1% liquid 
phase C6 on support 51 AB. The column Is maintained at 
about 1 75° and the detector at 195° to 225°. Helium is 
used as the carrier gas at a flow ratę of about 60 mL per 
minutę. Chromatograph the Standard preparation , and re¬ 
cord the peak responses as di rected for Procedurę: the re ła¬ 
twe retention times are about 0.6 for the interna! standard 
and 1.0 for mibolerone; and the relative standard deviation 
for replicate injections is not morę than 2.0%. 
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Procedurę ^Separately inject equal vo!umes (about 2 jjL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chroma tog rams, and meas- 
ure the responses for the major peaks. CaTculate the quan- 
tity, in jig, of mibolerone (C 30 H 30 O 1 ) in each mL of the Orał 
Solution taken by the formula: 

2000(0/ Wit)(D)(Ra/ Bs) 

in which C is the concentration, in mg per mL, of USP 
Mibolerone RS in the Standard preparahon; W u is the 
wdght, in g, of Orał Solution taken to prepare the Assay 
preparation; D is the spedfie gravity of the Orał Solution; 
and R u and are the ratios of the peak height response of 
the mibolerone peak to the interna) standard peak obtained 
from the Assay preparation and the Standard preparation, re- 
spectiveiy. 


Miconazole 



CwKmCUN^O 416.13 

1 tf-lmidazole, 1 -24(2,4-dichlQrophenyl)-2-[(2,4- 

dich loropheny l)]methoxy]ethyl]~ f (±)-; 

{±}-l-[2,4-Dtchioro-/f-[(2,4-dichforobenzyl)oxy] 

phenethyljimidazole [2291 6-47-8]. 

DEFINmON 

Miconazole contains NLT 98.0% and NMT 102,0% of 

miconazole (C^HmCI-iNzO), calculated on the dried basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B* 

Sample solution: DIssoK/e 40 mg in 50 mL of isopropyl 
alcohol in a 1 00-niL volumetric nask, and add 10 ml of 
OJ N hydrochloric acid. Dilute with isopropyl alcohol 
to volume. 

Acceptance arteria: The UV absorption spectrum of 
the Sample solution exhibits maxima and minima at the 
same wavelengths as that of a similar solution of USP 
Miconazole RS, concomitantly measured. 

ASSAY 

* Procedurę 

Sample solution: 300 mg of Miconazole in 40 mL of 
glacial acetic acid. Add 4 drops of p-naphtholbenzein 
TS. 

Titrimetric system 
Modę: Direct titration 
Tltrant: 0,1 N perchloric acid V5 
Endpotnt detection: \fisuaf 

Analysis: Utratę the Sampfe solution with Titront to a 
green endpoint. Perform a blank determination, and 
make any necessary correction. Each mL of OJ N per- 
chloric acid is equivalent to 41,61 mg of miconazole 
(CwHuCUNaO). 

Acceptance criteria: 98.0%-]02,0% on the dried basis 

IMPURITIES 

* Residue on Icnition (281 >: NMT 0.2% 

« ORGANIC IMPURITIES 

Standard solution A: 10 mg/mL of USP Miconazole RS 
in chloroform 


Standard solution B: 100 pg/mL of USP Miconazole RS 
from Standard solution A in chloroform 
Sample solution: 10 mg/mL In chloroform 
Chromatographic system 
(See Chroma tography (621), Thin-Layer Chromało* 
grandy,) 

Modę: TLC 

Adsorbent: 0,25-mm layer of chromatographic silica 
gel mixture 

Application volume: 5 pL 

Developing solvent system: n-Hexane, chloroform, 
methanol, and ammonium hydroxide (60:30:10:1) 
Analysis 

Samples: Standard solution A t Standard solution 8 , and 
Sample solution 

Apply the Samples separately to the starting linę of the 
piąte. Devefop the chromatogram in a suitable cham- 
ber with freshly prepared Developing solvent system 
until the soivent front has moved about threeJourths 
of the length of the pfate. Remove the piąte from the 
chamber, and ailow the solvent to evaporate, Expose 
the piąte to todine vapors in a closed chamber for 30 
min, and locate the spots. 

Acceptance criteria: The & value of the principal spot 
from the Sample solution corresponds to that from Stan¬ 
dard solution Ą and any other spot from the Sample 
solution does not exteed, in size or intensity, the princi¬ 
pal spot from Standard solution B ( 1 . 0 %). 

SPECIFIC TEST5 

* LOSS ON DRYING (731) 

Analysis: Dry a sample under vacuum at 60° for 4 h, 
Acceptance criteria: NMT 0.5% 

ADDITSONAL REQUIREMENTS 

® Packaging and Storage: Preserve in well-dosed contarn- 
ers, protected from light. Storę at 25*, excursions permit- 
ted between 15° and 30°. 

* USP REFERENCE STANDARDS (11) 

USP Miconazole RS 


Miconazole Injection 

DEF1NITION 

Miconazole Injection is a sterile solution of Miconazole in 
Water for Injection. It contains NLT 90.0% and NMT 
110 , 0 % of the labeled amount of miconazole 
(CiaHi 4 aNaO). 

IDENTIFICATION 
» A, 

Solution A: 1 7 mg/mL of bismuth subnitrate in a mix- 
ture of glacial acetic acid and water ( 1 : 4 ) 

Sofution B: 400 mg/mL of potassium iodide in water 
Standard solution: 5 mg/mL of USP Miconazole RS in 
methanol 

Sample solution: Nominally 5 mg/mL of miconazole in 
methanol 

Chromatographic system 
(See Chromatograpny (621), Thin-Layer Chroma to¬ 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm Jayer of chromatographic silica 
gel mixture 

Application volume: 5 pL 

Developing solvent system: n-Hexane, chloroform, 
methanol, and ammonium hydroxide (60:30:10:1) 
Spray reagent (Dragendorff s TS): Solution Ą Solu¬ 
tion B t glacial acetic acid, and water (1:1:4:14) 
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Analysis 

Sampies: Standard sofution and Sample solution 
Apply the Sampies separately to the starting linę of the 
piąte. Develop the chromatogram in a suitable cham- 
ber with fresnly prepared Developing soh/ent system un- 
til the solvent front has moved about three-fourths of 
the length of the piąte. Remove the piąte from the 
chamber, and allow the solvent to evaporate. Locate 
the spots on the piąte by spraying witn Spray reagent. 

Acceptance criteria: The R f value of one of the Princi¬ 
pal spots from the Sample solution corresponds to that 
from the Standard solution. 



ASSAY 
* PROCEDURĘ 

Solution A; 25 mg/mL of ammonium acetate in water 
Mobile phase: Aceton! trile, methanol, and Solution A 
(30:50:20) 

System suitability solution: 50 pg/mL each of USP 
Miconazole RS and dibutyl phthalate in Mobile phase 
Standard solution: 50pg/mL of USP Miconazole RS In 
Mobile phase 

Sample solution: Nominally 50 yg/mL of miconazole in 
Mobile phase 

Chromatographk system 

(See Chmmatogropłiy (621 ), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 
Column: 4.6-mm x 30-cm; packlng L7 
Flow ratę: 2 mL/min 
Injectlon volume: 20 yL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—The relative retention times for dibutyl phthal¬ 
ate and miconazole are 0.7 and 1.0, respectively,] 
Suitability requirements 

Resolution: NLT 5.0 between the dibutyl phthalate 
and miconazole peaks, System suitability solution 
Tailing factor; NMT 13 for the miconazole peak. 
System suitability solution 

Reiattve standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Allow the chromatograph to run for at least 16-18 min 
between injectlons to allow for elution of a II compo- 
nents assodated with Lhe Injection vehide. 

Calculate the percentage of the labeled amount of 
miconazole (CiaHuCUNaO) in the portion of Injection 
taken: 


* USP Referenci Standards (11) 
USP Endotoxln RS 
USP Miconazole RS 


Miconazole Nitrate 



CuHmCUNiO-HNO) 479.14 

1 H-lmidazole, H2-(2,4-dichloraphenyl)-2-[(2,4- 
dichlorophenyl)methoxy3ethylj-, mononitrate; 

1-[2 ; 4-Dichloro-/^[(2,4-dichlorobenzyl)oxy] 
phenethyljimidazole mononitrate [22832-87-7]. 

DEFINITION 

Miconazole Nitrate contains NLT 98.0% and NMT 102.0% 
of miconazole nitrate (CiaHNCf 4 NjO * HNOj), calculated 
on the dried basis, 

IDENTIFICATION 

* A. Infrared Absorption (197K) 

® B. Ultra violet Absorption (197U) 

Sample solution: 400 yg/mL in a mixture of 0,1 N hy- 
drochloric acid in isopropyl alcohol (1 in 10) 

Acceptance criteria: Meets the requlrements 

ASSAY 

« Procedurę 

Sample solution: 350 mg of Miconazole Nitrate in 
50 mL of glacial acetic acid 
Titrimetric system 
Modę: Direct titration 
Titrant: 0.1 N perchforic acid VS 
Endpoint detection: Potentiometric 
Analysis: Ti tratę the Sample solution with Titrant using a 
glass-calomel electrode system. Perform a blank deter- 
mination, and make any necessary correction, Each mL 
of 0.1 N perchlortc acid is equivafent to 47.92 mg of 
miconazole nitrate (CibHhCLNzO - HN0 3 ). 

Acceptance criteria: 98.0%-! 02.0% on the dried basis 


Result = (ru/n) x (Cs /Cd) x 100 

fu = peak response from the Sample solution 

n - peak response from the Standard solution 

Ćs = concentration of USP Miconazole RS In the 
Standard solution (pg/mL) 

Cu - nominał concentration of miconazole in the 
Sample solution (yg/mL) 

Acceptance criteria: 90.0%-110.0% 

5PECIFIC TESTS 

* PM (791): 3.7-5.7 

* Bacterial Endotoxins Test (85): NMT 0.10 USP Endo- 

toxtn Unit/mg of miconazole 

* Particułate Mauer in Injections (788): Meets the re- 

quirements for smalLvo3ume injectlons 

* iNiECTIONS AND IMPLANTED DRUG PRODUCTS <1): MeetS tlle 

regulrements 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in smgle-dose contain- 

ers, preferably of Type I glass, at eon troi led room 
temperaturę. 


IMPURITIES 

* Residue on Ignition (281): NMT 0.2% 

4 ORGANIC IMPURITIES 

Mobile phase: Methanol, acetonftrife, and 0,2 M am¬ 
monium acetate (32:30:38) 

System suitability solution: 25 yg/mL each of USP 
Miconazole Nitrate RS and USP Econazole Nitrate RS in 
Mobile phase 

Sample stock solution: 10 mg/mL of Miconazole Ni¬ 
trate in Mobite phase 

Sample solution: 25 yg/mL of Miconazole Nitrate, 
from Sample stock solution, in Mobile phase 
Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 235 nm 

Column: 4,6-mrn x 10-cm; 3-ym packing LI 

Flow ratę: 2 mL/min 

injection vo!ume: 10 yL 

Run time: 1.2 times the retention time of the maln 
peak 
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System suitability 
Sample: System suitability soiution 
[NoiE—The relative retention times for econazole and 
miconazole are 0.5 and 1.0, respective!yj 
Suitability requirements 
Resolution: NIT 10 between econazole and 
miconazole 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Sampłe stock soiution and Somple soiution 
Measure the responses of all peaks, excluding the peak 
representing nitrate ion and any peak produdng a 
response less than 0.2 times the response of the main 
peak. 

Acceptance criteria: The response of any individual 
peak, other than the main peak of the Sample stock 
soiution , is NMT that of the main peak of the Sample 
soiution (0.25%), and the sum of the responses of all 
peaks, other than the main peak of the Sample stock 
soiution f h NMT twice the response of the main peak of 
the Sample soiution (0.5%). 

SPECIFIC TESTS 

■ Loss ON Dryinc (731) 

Analysis: Dry a sample at 105° for 2 h. 

Acceptance criteria: NMT 0.5% 

ADDiTdONAL REQUIREMENTS 

* Packaging and Storace: Pre$erve in well-closed contain- 
ers, protected from light. 

* U5P Reference Standaros (11) 

USP Econazole Nitrate RS 
USP Miconazole Nitrate RS 


Miconazole Nitrate Cream 


DEFINITION 

Miconazole Nitrate Cream contains NLT 90,0% and NMT 

110 ,0% of the labeled amount of miconazole nitrate 

(C14H14CI4N2O ■ HNOÓ- 

IDENTIFICATION 

• A. The retention time of the major peak of the Sample 

soiution corresponds to that of the Standard soiution , as 

obtained in the Assay , 

ASSAY 

* PROCIDURI 

Buffer: Triethylamine and water (10:1000). Adjust with 
phosphoric add to a pH of 2.5. 

Mobile phase: Methanol, acetonitrile, tetrahydrofuran, 
and Buffer (5:4:3:8) 

Standard soiution: 0.28 mg/ml of USP Miconazole Ni¬ 
trate RS and 0.02 mg/ml or benzole add in Mobile 
phase 

Sample soiution: Nominafly 0.28 mg/mL of miconazole 
nitrate in Mobile phase prepared as follows. Dissolve a 
weighed guantity of Cream in Mobile phase , and soni- 
cate in a water bath at 4Q C M5 P until the sample is 
completely dispersed. Cool the soiution to below room 
temperaturo, and pass through a 0.45-jim Teflon filter 
into an HPLC vial. 


Chromatographfc system 

(See Chroma tog ropny (62?), System Suitability .) 

Modę: LC 

Detector: UV 225 nm 
Column: 4.6-mm x 25-cm; packing LU 
Column temperaturę: 45 c 
Flow ratę: 1 mL/mm 
Injection volume: lOpL 
System suitability 
Sample: Standard soiution 
Suitability reguirements 

Resolution: NIT 1 3 between miconazole nitrate and 
benzole acid 

Column efficiency: NLT 7500 theoretical plates for 
the miconazole nitrate peak 
Tai ling factor: NMT 2.0 for the miconazole nitrate 
peak 

Relative standard deviation: NMT 2,0% from the 
miconazole nitrate peak 
Analysis 

Samples: Standard soiution and Sample soiution 
Calcu la te the percentage of the labeled amount of 
miconazole nitrate (CTaHuCLłNżG ■ HNOj) m the por- 
tion of Cream taken: 

Result = (rjrs) x (QfC v ) x 100 

r y ~ peak response from the Sample soiution 

r% ~ peak response from the Standard soiution 

Cs ~ concentration of USP Miconazole Nitrate RS in 
the Standard soiution (mg/mL) 

C u - nominał concentration of miconazole nitrate 
in the Sample soiution (mg/ml) 

Acceptance criteria: 90,0%-110.0% 

PERFORMANCE TESTS 

« Minimum Fill (755): Meets the reguirements 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in collapstble tubes or 
tight containers, and storę at controlled room 
temperaturę. 

• Labeling: Cream that is packaged and labeled for use as 
a vagina! preparation shall be labeled Miconazole Nitrate 
Vaginal Cream. 

• USP Reference Standard* * (11) 

USP Miconazole Nitrate RS 


Miconazole Nitrate Topical Powder 

DEFINITION 

Miconazole Nitrate Topical Powder contains NLT 90.0% and 
NMT 110.0% of the labeled amount of miconazole nitrate 
(CibHmCUNzO * HNOj), 

IDENTIFICATION 

• A. 

Sample: Transfer nominafly 100 mg of miconazole ni¬ 
trate from Topical Powder to a 50-ml beaker, disperse 
in 40 ml of methanol, and mix for a minimum of 5 
min. Aliow to settie for 5^10 min, and filter into a 
100-mL beaker. Evaporate on a steam bath to dryness. 
Dry the residue at 105° for 10 min. 

Acceptance criteria: The IR absorption spectrum of a 
potasslum bromide dispersron of the residue obtained 
rrom the Sample exhibits maxima only at the same 
wavelengths as that of a similar preparation of USP 
Miconazole Nitrate RS, 
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ASSAY 

* IPROCEDURE 

Interna! standard solution: 0,5 mg/mL of cholestane 
in chloroform 

Standard solution: 2 mg/mL of USP Miconazole Nitrate 
RS prepared as foilows, Transfer 5.0 mL of 0.8 mg/mL of 
USP Miconazole Nitrate RS En a mixture of chloroform 
and methanol ( 1 : 1 ) to a test tubę, and add 2,0 mL of 
InternaI standard solution* Iwaporate to dryness at a 
temperaturę not higher than 40° with the aid of a cur- 
rent of nitrogen. Dissolve the residue in 2,0 ml of a 
mixture of chloroform and methanol ( 1 : 1 ). 

Sample solution: Nominally 2 mg/mL of miconazole ni- 
trate prepared as foilows. Transfer an equivalent to 
20 mg of miconazole nitrate from Topical Powder to a 
50-mL centrifuge tubę. Add 25.0 ml of methanol, and 
shake by mechanical means for 30 min to disso!ve the 
miconazole nitrate. Centrifuge to obtain a elear super- 
natant. Transfer 5,0 mL of this solution to a test tubę, 
add 2.0 mL of Interna! standard solution\ t and evaporate 
to dryness at a temperaturę not higher than 40° with 
the aid of a current of nitrogen. Dissolve the residue in 
2.0 mL of a mixture of chloroform and methanol (1:1). 
Chromatographic system 
(See Chromatograpny (621), System Suita bil i ty.) 

Modę: GC 

Detector: Flame ionizatfon 

Column: 2 -mm x 1 . 2 -m glass; packed with 3% phase 
G32 on support SI A 
Temperatures 
Column: 250° 

Injection port: 250° 

Detector: 300° 

Carrier gas: Helium 
Flow ratę: 50 mL/min 
Injection volume: 5 pL 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention times for cholestane and 
miconazole nitrate are 0.5 and 1.0, respectively.] 
Suitability reguirements 

Re solution; NLT 2.0 between the cholestane and 
miconazole nitrate peaks 

Relative standard deviation: NMT 3,0% for replicate 
mjections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
miconazole nitrate (CigH^ChNjO ■ HNO^) in the pan 
tion of Topical Powder taken: 

Result = (RufRs) x (Q/Cu) x 100 

Ru - peak response ratio of miconazole nitrate to 
cholestane from the Sample solution 
R s ~ peak response ratio of miconazole nitrate to 
cholestane from the Standard solution 
Cs = concentradon of USP Miconazole Nitrate RS in 
the Standard solution (mg/mL) 

Cu - nominał concentralion of miconazole nitrate 
in the Sample solution (mg/mL) 

Acceptance criteria: 90.0%“110,0% 

PERFORMANCE TESTS 

* Minimum Fill (755); Meets the requirements 

SPECIFIC TESTS 

® Microbial Enumeration Tests (61) and Tests for Speci 
eied Microorganisms (62): The total count does not ex- 
ceed 10 2 cfu/g. It meets the reguirements of the tests for 
the absence of Staphyiococcus aureus and Pseudomonas 
aeruginosa. 


ADDSTIONAL REQUIREMENTS 
e Packaging and Sto ragę: Preserve in well-closed 
tantal ners. 

O USP reference standards <11> 

USP Miconazole Nitrate RS 


Miconazole Niitrate Vaginal 
Supposatories 

DEFINITION 

Miconazole Nitrate Vaginal Suppositories contain NLT 90.0% 
and NMT 110.0% of the labeled amount of miconazote 
nitrate (CibHmCLN^O * HNO 3 ). 

IDENTIFICATION 

• A. 

Sample: Place a portion of the Sample stock solution 
prepared as directed in the Assay, containing about 
25 mg of miconazole nitrate, in a 50-mL beaker, Evapo- 
rate on a steam bath to dryness with the aid of a cur¬ 
rent of fiftered air. Dry the residue at 105° for 10 min. 

Acceptance criteria: The IR absorption spectrum of a 
potassium bromide dispersion of the resiaue obtained 
from the Sample exhibits maxima only at the same 
wavelengths as that of a similar preparation of USP 
Miconazole Nitrate RS. 

ASSAY 

* Procedurę 

Interna! standard solution: 1 mg/mL of cholestane in a 
mixture of chloroform and methanol ( 1 : 1 ) 

Standard solution: 2.5 mg/mL of USP Miconazole Nh 
tratę RS prepared as foilows. Transfer a TO.G-mL aliguot 
of a solution containing 500 pg/mL of USP Miconazole 
Nitrate RS in methanol to a test tubę, and evaporate on 
a steam bath to dryness with the aid of a current of 
filtered air. Dissolve the residue in 2.0 mL of Internaf 
standard solution* 

Sample stock solution: Nominally 2.5 mg/mL of 
miconazole nitrate prepared as foilows. Transfer 1 Sup- 
ository to a stoppered, 50-mL centrifuge tubę, Add 
OmL of pentane, and shake by mechanical means for 
20 min to dissolve the supposltory base and to disperse 
the miconazole nitrate. Centrifuge to obtain a elear su- 
pematant. Aspirate, and dlscard the elear liquid, Wash 
the residue with three 20-mL portions of pentane, shak- 
ing, centrifuglng, and aspirating in the same manner. 
Discard the pentane washings. Evaporate the residual 
pentane from the residue with the aid of a current of 
filtered air. Using smali portions of methanol, transfer 
the residue to a 100-mL volumetric fiask. Dissolve In 
and dilute with methanol to volume. 

Sample solution: Transfer an aliguot containing nomi¬ 
nally the equrvalent to 5 mg of miconazole nitrate from 
the Sample stock solution to a suitable Container, and 
evaporate on a steam bath to dryness with the aid of a 
current of filtered air. Dissolve the residue in 2.0 mL of 
internal standard solution . 

Chromatographic system 
(See Chromatograpny (621), System Suitability ,) 

Modę: GC 

Detector: Flame ionization 

Column: 2-mm x 1.2-m glass; packed with 3% phase 
G32 on support SI A 
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Temperatures 
Coiumn: 250° 

Injection port: 250° 

Detector; 300° 

Carrier gas: Helium 
Flow ratę: 50 mL/min 
Injection volume: 1 jiL 
System suitability 
Sam ple: Standard solution 

[Notę—T he relative retention times for cholestane and 
miconazole nitrate are 0.44 and 1,0, respectively,] 
Suitability reąuirements 

Rosołu tion: NLT 2.0 between the cholestane and 
miconazole nitrate peaks 

Relative standard deviation: NMT 3*0% for replicate 
mjections 
Analysis 

Samples: Stondard solution and Sample solution 
Calculate the percentage of the fabeled amount of 
miconazole nitrate (CieH^CUNjO ■ HNG 3 ) In the por* 
tion of Suppository taken: 

Resuit = {Ru/Rs) x (Q/CJ) x 100 

Ru = peak response ratio of miconazole nitrate to 
cholestane from the Sample solution 
Rs = peak response ratio of miconazole nitrate to 
cholestane from the Standard solution 
Q = concentration of USP Miconazole Nitrate RS in 
the Stondard solution (mg/mL) 

Cu = nominał concentration of miconazole nitrate 
in the Sample solution (mg/mL) 

Aceeptance criteria: 90.0%-110*0% 

ADDITJONAL REQU1REMENT$ 

* Packaging and Storach: Preserve in tight containers at 
controlled room temperaturę. 

* USP Reference Standards (11) 

USP Miconazole Nitrate RS 


Midazolam 



C, 8 HiiCIFN 3 325.77 

4-/f-imidazo[1,5~o][l ,4]benzodiazepine, 8-chloro- 
6 -(2-f i uorophenyl)-1 -methy i; 

8 "Ch!oro-6-(o-fluorophenyl)-1 -methyl-4H4rnidazo[1,5-a] 

[1,4]benzodiazepine [59467-70-8], 

DEFINITiON 

Midazolam contains NLT 98.5% and NMT 101.5% of 
CtbHuCIFNs, calculated on the dried basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer: 7.7 g/L of ammontum acetate in water. Adjust 
with glacial acetic acid to a pH of 5.5 ± 0.1. 


Mobile phase: Acetonitrile and Buffer (1:2) 

Standard solution: 0.04 mg/mL of USP Midazolam RS 
in Mobile phase 

Sampfe solution: 0,04 mg/mL of Midazolam in Mobile 
phase 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Coiumn: 4,6-mm x 25-cm; 5*pm packing L60 
Flow ratę: 1.5 mL/min 
injection size: 25 pL 
System suitability 
Sample: Standard solution 
Suitability requrrements 

Coiumn efficiency: NLT 10,000 theoretical plates 

Tailing factor: NMT 2,0 

Relative standard deviatlon: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of CibHijCIFN 3 in the portion 
of Midazolam taken: 

Resuit - (ru/r s ) x (CJC U ) x 100 

ru = peak response from the Sample solution 

r% = peak response from the Stondard solution 

Cs = concentration of USP Midazolam RS in the 
Standard solution (mg/mL) 

Cy - concentration of Midazolam in the Sample 
solution (mg/mL) 

Aceeptance criteria: 98,5%-101.5% on the dried basts 

IMPURITIES 

Inorganic Impurities 

* Residoe ON ICNmoN (281): NMT 0.1% 

Organie Impurities 
o Procedurę 

Buffer, Mobile phase. Standard solution, and Chro¬ 
matographic system: Proceed as directed in the 
Assoy. 

$ensitivity check solution: Dii u te the Standard solution 
with Mobile phase to obtain a 0.2-pq/mL solution. 
Sample solution: 0.2 mg/mL of Midazolam in Mobile 
phase 

System suitability 

Samples: Standard solution and Sensitiwty check 
solution 

Suitability requirements 

Coiumn efficiency: NIT 10,000 theoretical plates, 
Standard solution 

Tailing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 

Peak ratio: The ratio of the area of the midazolam 
peak of the Stondard solution to the area of the 
midazolam peak of the SensitMty check solution 
should be within 160-240. 

Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por* 
tion of Midazolam taken: 

Resuit - (ru/FJ/mru/F) + r T ] x 100 

ru = peak response of each indivrdual impurity 
from the Sample solution 

rr - peak response of Midazolam from the Sample 
solution 

F - relative response factor (see Impurity Tobie 1) 
Aceeptance criteria: See Impurity Table T. 
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Impurity Table 1 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptanoe 

Crtterla, 

NMT 

Reduced midazo¬ 
lam 11 

0.20 

1.0 

0.1 

Reduced reduced 
midazolam 11 

0.24 

1.0 

OJ 

Amino comDound c 

0.25 

0.5 

0.1 

Oxide midazolam 11 

0.46 

1.3 

0.1 

Nitromethyiene 

compounri* 

0.26 

t.O 

0.1 

Di hvdro midazolam 1 

0.83 

0.5 

0.1 

Midazolam 

1.0 


_ 

DesNuoromidazo- 

lama 

1.14 

1.0 

0.2 

6tf-homer h 

2.48 

OJ 

OJ 

Unknown impurity 


1.0 

0.1 

Total impurities 

— 

— 

0.5 


1 0-Ch(orO‘3a H 4-dihydro-6-(2-fluorophenyi)-1 -meEhyl-3H-imidazo[1 H 5-o]t 1 j 
4]~benzadlazepine. 

* S-ChlorO'6-(2-fluorophenyJ)'3a ł 4 ( 5,6-ieUahydfO-1 -rnethyl-3tf-imidazo[ 1 # 
5 -ij]| 1,4 J-benzod iazepi ne. 

1 2-Aminomethyl-7<hloro-2 ł 3-dihydro-5-(2-fluorophenyj)-l H-l ,4-bef\zodi- 
azepine. 

8'Chloro^6 J2^luQrophenyl}-l -methyM H4midazo[], S-oJ[l f 4]-benzo draże 
pine-S-OKtde. 

* 7-C Noro-1 1 3 -di hydro-2-n ttro methy lene -5 -{2 -fluorop henyl>2 HJ ,4-benza- 
diazepine-4-oxide. 

1 8-C hloro-6-(2-ffuorophenyt)-5 f 6-d Łhydro-1 - m ethyl-4 idazo[ 1 # 5-a][ 1 # 4]- 

benzodiazepine, 

[ J 8-Chlgro-6-phenyl~l - me tfiyMH-imidazo J1,41-benzodrazepine. 
h 8 * Ch loro-6-(2~f I noro pbenył)-! -m etHyl - im fda^of 1,5-d][l ,4]-benzodiaze- 

pine. 


5PEC8FSC TE5TS 

* Loss ON Drying (731): Dry a sample at 105° for 2 h: it 
loses NMT 0.5% of its weight 



ADDITflONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. 

• USP Reference Standards (11) 

USP Midazolam RS 


Midazolam Injection 


Solution B: Acetonitrile and Buffer ( 3:1) 
Mobile pbaser See the gradient table below. 


Time 

Solution A 

Solution B 

(mini 

(%V 

my 

0 

100 

0 

15 

100 

0 

20 

0 

100 

35 

0 

100 

37 

100 

0 

45 

100 

0 


Standard solution: Dis$olve USP Midazolam RS in 
about 2 mL of methanol, and dilute quantitatively, and 
stepwise if necessary, with Solution A to obtain a 0,2- 
mg/mL solution. 

Sample solution: [NOTĘ—The midazolam present in the 
Injection converts from the open-nng form to the 
dosed-ring form when dilutea with Solution A. The 
midazolam potency is determined based on the peak 
area of the dosed-ring form, It takes approximately 60 
min at 40° or 2-3 h at room temperatura to complete 
the oom/ersion, The Standard solution is not subject to 
thrs conversion process.] Transfer a volume of Injection 
to a sukable volumetnc fiask, and dilute with Solution A 
to obtain a solution containing about 0.2 mg/mL of 
midazolam. Transfer the resultmg solution into suitable 
crimp top vials, seal tightly, and heat at about 40° for 
60 min, Alfow this solution to cool to room tempera¬ 
turę before injection. 

Chromatographic system 
(See Chromatography (62}) f System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm X 25-cm; packing LI 
Flow ratę: 1 * *0 mL/min 
Injection size: 50jiL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Column effidenty: NLT 5500 theoretical plates 

Tailing factor: NMT 2.5 

Retative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of labeled amount of 
CibH 13 CIFN 3 in the portion of Injection taken: 

Result = (ry/fs) x (Cs/Cu) x 100 


DEfINITION 

Midazolam Injection h a sterile solution of Midazolam Hy- 
drochloride in Waler for Injection or of Midazolam in 
Waler for Injection prepared with the aid of Hydrochloric 
Add. it contains the equivalent of NLT 90.0% and NMT 
110.0% of the labeled amount of midazolam 
(CieHuOFNs)- It may contain Sodium Chforide, Benzyl A- 
cohol, and/or a chefating agent. 

IDENTIFICATION 

• The retention time of the major peak of the Sample solu- 

tlon corresponds to that of the Standard solution , as ob- 

tained in tne Assay. 

ASSAY 

[NOTĘ—Protect all prepared Standard and sample Solutions 
from light.J 

* Procedurę 

Buffer: 6,7 g/L of dibasic sodium phosphate 
heptahydrate in water, Adjust witn phosphonc acid to a 
pH of 5,0 ±0.1, 

Solution A: Prepare a filtered and degassed mixture of 
acetonitrile, methanol and Buffer (8:3:9). 


ru = peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs = concentration of USP Midazolam RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of Midazolam in the 
Sample solution (mg/mL) 

Acceptance critena: 9G.0%-110.0% 

IMPURITTES 

Organie ImpuHties 

[Notę— Protect all prepared Standard and sample Solutions 
from light] 

« Procedurę 

Buffer, Solution A, Solution B, Mobile phase, Sample 
solution, and Chromatographic system: Proceed as 
directed in the Assay. 

Standard stock solution: Use Standard solution in the 
Assay , 

Standard solution: 0,5 pg/mL USP Midaiozam RS in 
Solution A from Standard stock solution 
Contro! solution: 0.1 pg/mL USP Midaiozam RS in So¬ 
lution A from Standard solution 
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System suitability 

Samples: Standard solution and Control solution 

Suitability requirements 

Tailing factor: NMT 2.5 for midafozam peak, Stan¬ 
dard solution 

Column effkiency: NLT 5500 theoreticaf plates, 
Standard solution 

Signabto-noise ratio: NLT 10, Control solution 
Relative standard deviation: NMT 8.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of Injection taken: 

Result - (ru/r s ) x (Cs/Oi) x (1 /F) x 100 

ru = peak response of the indivldual impurity from 
the Sample solution 

h - peak response of midałozam from the 
Standard solution 

Cs = concentration of USP Midalozam RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of Midaiozam in the 
Sample solution (mg/mL) 

F = relative response factor; 0.51 for the peak 

eluting at a relative retention between 079 
and 0.97 with respect to midazolam; 1.0 for 
all other peaks 
Acceptance criteria 

)ndividual known impurity: NMT 0.5% 
individual unknown Impurity: NMT 0.1% 

Total impurities: NMT L0% 

[NOTĘ—Disregard all solvent- and excipient-related 
peaks.] 

SPECIFK TESTS 

* Benzyl Alcohol Content (if present) 

Buffer: 3,4g/Lof monobasic sodrum phosphate in 
water. Adjust with phosphoric arid to a pH of 3.5. 
Mobile phase: Acetonitrile and Buffer (7:13) 

System suitability solution: 0.05 mg/mL of USP 
Midazolam RS and 0.5 mg/mL of USP Benzyl Alcohol RS 
in Mobile phase 

Standard solution: 0.5 mg/mL of USP Benzyl Alcohol 
RS in Mobile phase 

Sample solution: Transfer a measured volume of Injec- 
tion to a suitabte volumetric fiask. Dijute with Mobile 
phase to obtain a concentration of about 0.5 mg/mL of 
benzyl alcohol, based on the fabeled contenl of benzyl 
alcohol in the Injection. 

Chromatographie system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Deteetor: UV 254 nm 
Column: 4.6-mm x 25-cm; LI packing 
Flow ratę: 1.0 mL/min 
Injection size: 50 pL 
System suitability 
Sample: System suitability solution 
Suitability requirements 

Resolution: NLT 6.0 between benzyl alcohol and 
midazolam 

Tailing factor: NMT 2.0 for benzyl alcohol 
Relative standard deviation: NMT 2.0% for benzyl 
alcohol 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
benzyl alcohol in the volume of Injection taken: 

Result = (ru/r s ) x (C 5 /Cu) x 100 

fu = peak response of benzyl alcohol from the 
Sample solution 


r* = peak response of benzyl alcohol from the 
Standard solution 

C 5 = concentration of USP Benzyl Alcohol RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of benzyl alcohol in the 
Sample solution (mg/mL) 

Acceptance criteria: The content of benzyl alcohol 
meets the reouirements in Injections and Implanted Drug 
Products (I), Spedfic Tests , Vehicles and added 
substances. 

• Particulate Matter in Injections (788): Meets the re- 

quirements for small-volume injections 

* Bacterial Endotokins test (85): It contains NMT 8.33 

USP Endotoxin Units/mg of midazolam. 

* PH(791): 2.5-37 

• Sterility Tests (71): Meets the reguirements 

• Other Requirements: It meets the requirements for Injec- 

tions and implanted Drug Products (1). 

ADD1TJONAL requirements 

* Packaging and Storage: Preserve in single-dose contaln- 
ers, preferably of Type 1 glass. Storę between 15° and 
30°. 

• Labeling: Label to indicate the vehicle used and the 

names and concentrations of any added preservatives. In* 
dicate rf the product is preservative free. 

* USP Reference Standards (11) 

USP Benzyl Alcohol RS 
USP Endotoxin RS 
USP Midazolam RS 


Midodrine Hydrochloride 



C,;H,»N;04-HCI 290.74 

Acetamide, 2-amino-N-[2-(2,5-diiTiethoxyphenyl)-2-hydroxy- 
ethyl]*, monohydrochlonde, (±)-; 

(±)-2-Am ino4V-(/Thyd roxy-2,5~di methoxy phenethyljacet* 
amide monohydrochlonde [3092-1 7-9]. 

DEFINITIGN 

Midodrine Hydrochloride contains NLT 98.0% and NMT 
102.0% of midodrine hydrochloride (CuHisNzG* ■ HCI), 
calculated on the anhydrous basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution , as 
obtained in the Assay , 

* C. Identification Tests—General, Chionde ( 191): A 

10 mg/mL solution of Midodrine Hydrochloride in water 
meets the requirements. 

ASSAY 

* Procedurę 

Buffer: 1 3.6 g/L of monobasic potassium phosphate, 
Adjust with pnosphoric acid to a pH of 4.00 ± 0.05, 
Mobile phase: Acetonitrile and Buffer (3:22) 

Standard solution: 0.05 mg/mL of USP Midodrine Hy¬ 
drochloride RS in Mobile phase 

Sample solution: 0.05 mg/mL of Midodrine Hydrochlo¬ 
ride in Mobile phase 
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Chromatographic system 

(See Chromotograpny (621), System SufcobWty.) 

Modę: LC 

Deteetor: UV 290 nm 
Column: 4.6-mm x 15-cm; 5-pm packmg 11 
Flow ratę: 1 mL/mln 
Injection size: 20 j.iL 
System suitabrlity 
Sample: Standard solution 
Suitabrlity requirements 
Column effidency: NIT 3000 theoretical plates 
Tailing facton NMT 2.0 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of CnHiaNzGi ■ HCI in the por¬ 
tion of Midodrine Hydrochloride taken: 

Result = (ru/rs) x (Cs/Cy) x 100 

ru = peak response of midodrine from the Sample 
solution 

r% = peak response of midodrine from the Standard 
solution 

Cs - concentration of USP Midodrine Hydrochloride 
RS in the Standard solution (mg/ml) 

Cu - concentration of Midodrine Hydrochloride rn 
the Sample solution (mg/mL) 

Acceptance criteria: 98,0%-1G2 ł 0% on the anhydrous 
basis 

IMPURITIES 
Inorganic Impurities 

* Residue on Ignitign (281): NMT 0.2%. A 1-g sample is 

used. 


Defete the folio wing: 

*• Heavy Metals, Method II <231): NMT 1 0 ppm* * (0 mdat i- 

Jarv2D1S) 

Organie Impurities 
• Procedurę 

Buffer and Mobile phase: Proceed as directed tn the 
Assay. 

Standard solution: TOpg/ml of USP Midodrine Hy¬ 
drochloride RS and 2,0pg/mL of USP Midodrine Re¬ 
lated Compound A RS in Mobile phase 
Sample solution: 1,0 mg/mL of Midodrine Hydrothlo- 
ride in Mobile phase 

Chromatographic system: Proceed as directed in the 
Assay except for the foliowi ng: 

Injection size: 50 pL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 

Resolution: NLT 2,0 between midodrine hydrochlo¬ 
ride and midodrine hydrochloride related compound 
A 

Tailing factor: NMT 2.0 for midodrine 
hydrochloride 

Relative standard deviation: NMT 2,0% for both 
midodrine hydrochloride and midodrine related 
compound A 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of midodrine related com¬ 
pound A in tne portion of Midodrine Hydrochloride 
taken: 

Result = (ru/r s ) x (Cs/Cu) x 100 

Tu ~ peak response of midodrine related 

compound A from the Sampfe solution 
r* - peak response of midodrine related 

compound A from the Standard solution 


Cs = concentration of USP Midodrine Related 
Compound A RS in the Standard solution 
(mg/mL) 

Cu = concentration of Midodrine Hydrochloride in 
the Sample solution (mg/ml) 

Calculate the percentage of any indlvidual impurity in 
the portion of Midodrine Hydrochlonde taken: 

Result = (ru/rs) x (Cs/Cu) x 100 

ru - peak response of eath impurity from the 
Sample solution 

r$ = peak response of midodrine from the 
Standard solution 

Cs - concentration of USP Midodrine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - concentration of Midodrine Hydrochloride in 
the Sample solution (mg/ml) 

Acceptance criteria: See Impurity Tobie h 


Impurity Table 1 


Hanie 

Reiative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Midodrine related compound 

b A* 

O.S 

0.2% 

Midodrine hydrochloride 

1 

_ 

Individua1 unspecified impurity 

_ 

0.1% 

Total impurities 

— 

0.5% 


* 1 -(2,5 Di meth oxyp heny l)-2-a m i noetha nol, 


5PECIFIC TESTS 

* WATER Determination, Method I (921): NMT 0.5% 

* pH (791): 4.0-5.0. Use 50mg/mL of the midodrine hy¬ 

drochlonde sample. 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers and 
storę at room temperaturę. 

» USP reference standards (11) 

USP Midodrine Hydrochloride RS 
USP Midodrine Related Compound A RS 
1 -(2,5 Dimethoxyphenyl)-2-arninoethanol 
C,oHisNÓ 3 197.23 


Midodrine Hydrochloride Tablets 

DEFINITION 

Midodrine Hydrochloride Tablets contain NLT 90,0% and 
NMT 105.0% of the labeled amount of Midodrine Hydro¬ 
chlonde (CiaHiahfaO* ■ HO), 

IDENTIFICATION 

* A. Infrared Absorption (197K) 

Sample specimen: Weigh a guantity, from flneiy pow- 
dered Tablets (NLT 20), equivalent to 15 mg of 
midodrine hydrochloride, rnto a 50-mL disposable cen- 
trifuge tubę, Add 20 mL of water, and stir for 2 min 
using a vortex mixer, Pass the mixture through filter 
paper into a 50-mL beaker, and boi! it until about 2 ml 
of the solution is left. Evaporate the finał solution in an 
oven at 105° for 1 h. 

• B, The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obtained in the Assay . 
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ASSAY 

* Procedurę 

Buffer: 13*6 q/L of monobasic potassium phosphate. 
Adjust with pTiosphoric acid to a pH of 4.00 ± 0*05* 
Mobile phase: Acetonitrile and Buffer (3:22) 

Standard solution: 0*05 mg/mL of USP Midodrine Hy- 
drochJonde RS in Mobile phase 

Sample solutron: 0.05 mg/mL of midodrine hydrochlo- 
ride in Mobile phase from NLT 5 Tablets (for 10-mg Tab¬ 
let strength) or NLT 10 Tablets (for 5-mg and 2.5~mg 
Tablet strength). Initlalfy add Mobile phase up to 80% 
of the volume of the fiask* Sonicate ror 10 min, stir ’or 
15 min, and then dilute to volume, mix, and let stand 
for 10 min. Pass through a suitable PVDF fiiter of 0*45- 
fim porę size, and discard the first 5 mL 
Chromatographie system 
{See Chromotograpny <621), System Suitability .) 

Modę: LC 

Detector: UV 290 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
Fiow ratę: 1.0 mL/min 
Injection srze: 20 pL 
System suitability 
Sample: Standard solution 
Suitability regufrements 

Column efficiency: NLT 3000 theoretical plates 

Tailing factor: NMT 2,0 

Relative standard deviatron: NMT 2.0% 

Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
midodrine hydrochloride (C^HiaNzC^ ■ HCI) in the por- 
tion of Tablets taken: 

Result = (rij/r*) x (Q/Cu) x 100 

ru = peak response from the Sample solution 

rs = peak response from the Standard solution 

Cs = eon cent radon of the Standard solution 
(mg/mL) 

Cu = nominał concentration of the Sample solution 
(mg/mL) 

Acceptance criteria; 9G,0%-1G5.Q% 

PERFORMANCE TE5TS 

• Dissolutjon (711) 

Medium: 0.1 N HCI; 900 mL, deaerated 
Apparatus 2: 50 rpm 
Time: 1 5 min 

Buffer: Proceed as directed in the Assay. 

Mobile phase: Acetonitrile and Buffer (3:17) 

Standard solution: L/900 mq/mL of USP Midodrine Hy* 
drochloride RS in Medium , where L i$ the label daim in 
mg/Tablet 

Sample solution: Pass a portion of the solution under 
test through a suitable fiiter of 45-pm porę size. 
Chromatographie system 
(See Chromotograpny (621}, System Suitability.) 

Modę: LC 

Detector: UV 290 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
Fiow ratę: 1.0 mL/mrn 
Injection size: 50 pL 
System suitability 
Sample: Stan dard solutio n 
Suitability reguirements 

Column efficiency: NLT 2000 theoretical plates 

Tailing factor: NMT 2.0 

Relative standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of midodrine hydrochloride 
drssofved: 


ru = peak area from the Sample solution 

n - peak area from the Standard solution 

Cs = concentration of the Standard solution 
(mg/mL) 

L = label daim (mg/Tablet) 

V = volume of Medium , 900 mL 

Tolerances: NLT 80% (Q) of the labeled amount of 
midodrine hydrochloride is dissolved. 

» Unjformity of Dosace UMfTS (905): Meet the 
requirements 

IMPURITIES 
Organie Impunttes 
* Procedurę 

Buffer and Mobile phase: Proceed as directed in the 
Assoy. 

Standard stock solution 1: 25 pg/ml of USP 
Midodrine Hydrochloride RS in Mobile phase 
Standard stock solution 2: 25 pg/mL of USP 
Midodrine Related Compound A RS in Mobile phase 
Standard solution: 1,25 pg/mL each of USP Midodrine 
Hydrochloride RS and USP Midodrine Related Com¬ 
pound A RS in Mobile phase from Standard stock solu¬ 
tion 1 and Standard stock solution 2 
Sample solution: 0.25 mg/mL in Mobile phase from 
NLT 5 Tablets (for 10-mg Tablet strength) and NLT 10 
Tablets (for 5-mg and 2*5-mg Tabfet strength)* Initially 
add Mobile phase to about 80% of the volume of the 
fiask. Sonicate for 10 min, stir for 15 mrn, and then 
dilute to volume. Pass through a suitable FVDF fiiter of 
0*45-pm porę size, and discard the first 5 mL. 
Chromatographie system 
(See Chromatography (621), System Suitability.) 

Proceed as directed in the 4s$oy except for the 
followlng: 

Injection volume: 40 pL 
System suitability 
Sample: Stanaard solution 
Suitability reguirements 

[NOTĘ—The relative retention times for midodrine re- 
iated compound A and midrodrine hydrochloride 
are 0.83 and 1, re$pectively.] 

Resolution: NLT 2.0 between midodrine hydrochlo- 
ride and midodrine related compound A 
Column efficiency: NLT 2000 theoretical plates for 
the midodrine peak 

Tailing factor: NMT 2.0 for the midodrine peak 
Re!ative standard deviation: NMT 2,0% for the 
midodrine peak 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of midodrine related com¬ 
pound A In tne portion of Tablets taken: 

Result = (ru/r*) x (Cs/Cu) x 100 

r u = peak response of midodrine related 

compound A from the Sample solution 
rs = peak response of midodrine ref a ted 

compound A from the Standard solution 
Cs = concentration of USP Midodrine Related 
Compound A RS in the Standard solution 
Oig/mL) 

Cu = nominał concentration of midodrine 

hydrochloride in the Sample solution (pg/mL) 
Calculate tne percentage of any other unknown 
impurity in the portion of Tablets taken: 

Result = (ru/rs) * (Cs/Cu) x 100 

ru - peak response of any other unknown impurity 
from tne Sample solution 
rs - peak response of midodrine from the 
Standard solution 


Result - {ru/r s ) x (Cs/L) x V x 100 
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Cs = concentration of USP Midodrine 

Hydrach EorEde RS in the Standard soiution 
Oig/n-iL) ., ^ . 

Cu = nominał concentration of midodrine 

hydrochloride En the Sampie soiution (jug/mL) 
Acceptance criteria 

Inaiyfdual impurities: NMT 0.5% of midodrine re¬ 
lated compound A; NMT 0.2% of any other fncEivid- 
u a! impurity 

Tolal impurities: NMT 1.0% 

ADODTBONAL REQU1REMENTS 

* Packacing and Sto race: Preserve En well-closed 
containers. 

* USP Reference Standards (11) 

USP MEdodrine Hydrochloride RS 
USP Midodrine Related Compound A RS 
1 ‘(2,5 Dimethoxyphenyl)’2-aminaethanaL 
CroHisNOa 197.23 


Milrinone 



CuHjNjO 211.22 

[3 / 4^Bipyridine]-5-carbonifnle / l,6-dihydra-2-methyl-6-GX0-; 
1,ó-Dihydro-2-methy[-ó-QXo[3,4'-bipyridine]-5-carbonitnje 
[78415-72-2]. 

DEFINITIOM 

Miinnone contatns NLT 98.0% and NMT 102.0% of milri- 
nonę (Ci 2 H*N*0), calculated on the anhydrous basis, 
[Caution—M ilrinone is a cardlotonic agent.] 

SDENTiFSCATBON 
® A. INFRARED ABSORPTION (197K) 

* B. The retenflon tlme of the major peak of the Sampie 
soiution correspon ds to that of tne Standard soiution , as 
obtained En the Assay. 

A55AY 
o Procedurę 

Buffer: To 72.44 g of sodium tetraborate add 900 ml 
of water. Adjust with hydrochloric acid to a pH of 6.5. 
The soiution should become nearly transparent after ad- 
justment. Dilute with water to 1 L 
Mobile phase: Methanol, Buffer, and water 
(320:40:640) 

Diluent: Methanol, water, and lactic acid 
(320: 679: 1.2) 

Standard soiution: 0,1 mg/mL of USP Miinnone RS En 
Diluent Sonicate until dissolved. 

Sampie soiution: 0.1 mg/mL of Milrinone in Diluent. 
Sonicate until dissolved. 


Chromatographic system 

(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 268 nm 
Column: 4.6-mm x 25-cm; 5-jinn packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 |iL 
System suitability 
Sampie: Standard soiution 
Suitability requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 0,73% 

Analysis 

Sam pies: Standard soiution and Sampie soiution 
Calculate the percentage of mifrinone (C^Hg^O) in the 
portion of Milrinone taken: 

Result - ( ru/rs ) x (Q/Cu) x 100 

tu - peak response of milrinone fronn the Sampie 
soiution 

fj - peak response of milrinone from the Standard 
soiution 

Cs - concentration of USP Milrinone RS in the 
Standard soiution (mg/ml) 

Cu - concentration of Milrinone in the Sampie 
soiution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the anhydrous 
ba si s 

IMPURITIES 

• Residue on Ignition (281): NMT 0.2% 


Delete the following: 

Heaw Metals, Method II (231): NMT 20 ppm# mic ^ i. 

jjsi-ioiaj 

o organic Impurities 

Buffer: To 2.7 g of dibasic potassium phosphate in 
800 mL of water add 2.4 ml of triethyfamine, and ad- 
just with phosphoric add to a pH of 7.5. 

Mobile phase: Acetonitrile and Buffer (200:800) 

System suitability stock soiution: 0.2 mg/mL of USP 
Milrinone Related Compound A RS in Mobile phase. 

Heat in a water bath at approximatdy 80°, and/or soni¬ 
cate if necessary to dissolve. 

Standard stock soiution: 2 mg/mL of USP Milrinone RS 
in Mobile phase. Heat in a water bath at approximate!y 
80°, and/or sonicate if necessary to dissoEve. 

System suitability soiution: 10.0 mL of System suitabil¬ 
ity stock soiution and 1,0 mL of Standard stock soiution 
in a 100-mL vo!umetric fiask. Dilute with Mobile phase 
to volume. 

Standard soiution: 0.006 mg/mL of USP Milrinone RS, 
from the Standard stock soiution, in Mobile phase 

Sampie soiution: 2 mg/ml of Milrinone in Mobile 
phase , Heat in a water bath at approximate!y 80°, if 
necessary to dissolve. 

Chromatographic system 
(See Chromałogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4,6-mm x 25-cm; packing L7 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 

System suitability 
Sampie: System suitability soiution 
[NOTĘ’—The relative retention times for milrinone refated 
compound A and mifrinone are 0.6 and 1.0, 
respectiveEy.] 

Suitability requirements 

Resolution: NLT 4.0 between milrinone related com¬ 
pound A and milrinone 
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Relative standard deviation: NMT 5,0% from the 
milrinone peak 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the per- 
tion of Milrinone taken: 

Result = (fu/h) x (Q/Cu) x 100 

ty = peak response of each impurity from the 
Sample solution 

fj - peak response of milrinone from the Standard 
solution 

Cs - concentration of USP Milrinone RS in the 
Standard solution (mg/mL) 

Cu - concentration of Milrinone in the Sample 
solution (mg/mL) 

Acceptance criteria 
Any individual impurity: NMT 0.3% 

Total impurities: NMT 1«0% 

SPECIFIC TESTS 

* WATER Determination, Method I (921): NMT 2.0% 

ADDSTIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight containers, 
and storę at controlled room temperaturę, 

* USP Reference Standard; (11) 

USP Milrinone RS 

USP Milrinone Related Compound A RS 
1,6-Dihydro-2-methyJ-6-oxo-(3,4'-bipyridine)- 
5-carboxamide, 

C 12 H 11 N 3 O 2 229,23 


Minerał Oil 


DEFINITION 

Minerał Oil is a purifted mixture of Hquid hydrocarbons ob- 
tained from petroleum, li may contain a suitable 
s ta bi lizen 

IDENTIFICATION 

* A, Infrared Absorptfon (T97F) 

* B. It meets the requirements in Spedfić Tests for Viscos- 

ity—Capillary Methods (911). 

IMPURITIES 

* Limit of Polycyclic Aromatig Hydrocarbons 

Dimethyl sulfoxide: Use spectrophotometnc grade di- 
methyf sulfoxide. 

/i-Hexane: Use n-hexane that has been washed by be- 
ing shaken previously twice with one-fifth its volume of 
Dimethyl sułfoxide. 

Standard solution: 7.0 pg/ml of USP Naphthalene RS 
in isooctane (2,2,4-trimetnylpentane} 

Standard blank: 2,2,4-Trimethylpentane 
Sample solution: Transfer 25.0 mL of Minerał Oil and 
25 mL of n-Hexane to a 125-mL separator, and mix. 
[NOTĘ—Use no lubricants other than water on the stop- 
cock, or use a separator eguipped with a suitabfe poły - 
meric stopcock.] 

Add 5.0 mL of Dimethyl sulfoxide, and shake the mixture 
vigorously for 1 min. Allow to stand until the Iower 
layer is elear, transfer the Iower layer to another 
125-mL separator, add 2 mL of n-Hexane f and shake 
wgorously. Use the Iower layer, 

Sample blank: Dimethyl sulfoxide that has been shaken 
previously vigorously for 1 min with n-Hexane in the 
ratio of 5 mL of Dimethyl sulfoxide to 25 mL of n-Hexone 


Instrumental conditions 
Modę: UV 

Analytical wavelengths 
Standard solution: 275 nm 
Sample solution: 260-350 nm 
Celi: 1 cm 
Analysis 

Samples: Standard solution, Standard blank , Sample so¬ 
lution , and Sample blank 

Acceptance criteria: The absorbance at any wave!ength 
in the speetfted rangę of the Sample solution is NMT 
one-third of the absorbance of the Standard solution. 

SPECIFIC TESTS 

* SPECIFIC Gravity (841): 0.845-0.905 

* Vi5COSiTY—C apillary Methods (911): 34.5-150,0 mm 2 * * 

s 1 for kinematic viscosity, measured with a capillary vis~ 
cometer at 40 ±0,1° 

* AC1DITY 

Sampfe: 10 mL 

Analysis: Add 20 ml of boi ling water to the Sample, 
ma shake yjgorously for about 1 min. Allow to eool, 
and draw off the separated water. To 10 mL of the 
filtered aqueous layer add 0.1 mL of phenolphthalein 
TS. 

Acceptance criteria: The solution does not produce a 
pink color. NMT 1.0 mL of 0,01 N sodlum hydroxide is 
required to to produce a pink color. 

* Readily Carbonizable Substances Test (271) 

Sample: 5 ml 

Standard solution: In a glass-stoppered test tubę that 
previously has been rinsed with hot nftric acid (see 
Cleaning Glass Apporatus (1051)), mix 3 mL of ferric 
chloride CS, 1.5 ml of cobaltous chlonde CS, and 
0.5 mL of cLipnc sulfate CS then over!aid with 5 mL of 
Minera] Oil. 

Analysis: Place the Sample in a glass-stoppered test 
tubę that previously has been rinsed with hot nitric add 
{see Cleaning C lass Apporatus (1051)), then rinsed with 
water, and dhed. Add 5 mL of sulfurtc add containrng 
94.5%-94,9% of H 2 SO 4 , and heat in a boiling water 
bath for 10 min, After the test tubę has been in the 
bath for 30 s, remove it quickiy, and whiie holding the 
stopper in place, give three vigorous, vertical shakes 
over an amplitudę of about 5 in. Repeat every 30 s. Do 
not keep the test tubę out of the bath longer than 3 s 
for each shaking period. At the end of 10 min from the 
time when first placed in the water bath, remove the 
test tubę. 

Acceptance criteria: The oil portion of the Sample may 
turn hazy, but it remains colorless or shows a slfght 
pink or yellow color, and the add portion of the Sample 
does not become darker than the Standard solution. 

* Solid Paraffin 

Sample: Minerał Oil that has been dried previously In a 
beaker at 105° for 2 h and cooled to room temperaturę 
in a desiccator over silica gel 
Analysis: Fili a tali, cylindncal, standard oil-sample bot- 
tle of colorless glass of 120-mL capacity with the Som- 
ie t insert the stopper, and immerse in an ice bath for 4 

Acceptance criteria: The Sample is suffidently ctear that 
a black linę 0,5 mm in width, on a white background, 
held vertically behind the bottJe, is dearly visib 1 e. 

* limit of Sułfur Compounds 

Solution A: Saturated solution of lead(H) oxide In so- 
dium hydroxide (200 mg/mL) 

Sample: 4.0 mL 

Analysis: Combine the Sample, 2 mL of dehydrated al- 
cohol, and 2 drops of Solution Ą heat at 70 c for 10 min 
with freguent shaking, and cool. 
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Acceptance criteria: No dark brown color develops. 

ADD1TIONAI REQUIREM£NTS 

* Packaginc and Storage: Preserve in tight, light-resistanl 
containers, No storage requirements spedfied. 

* Labeljng: Label ft to indicate the name and quantity of 
any substance added as a stabilizer. 

* USP Reference Standard* (11) 

USP Minerał Oil RS 
USP Naphthalene RS 


Minera! Oil Emul$ion 


DEFINiTION 

Prepare Minerał Oil Emulsion as follows* 


Minera! Oil 

500 mL 

Acacia, in verv Ufie powder 

125 a 

Svrup 

100 mL 

VaniNin 

40 ma 

Alcohot 

60 mL 

Purified Water. a sufficient auantitv to make 

1000 mL 


Mlx the Minerał Oil with the Acacia in a dry mortar. Add 
250 ml of Purified Woter all at once, and emulsify the mix- 
ture. Add, in divided portions, triłurating after each addh 
tion, a mixture of the Syrup , 50 ml of Purified Woter, and 
1 /onillin dissolved in Alcohol. Add Purified Waler to bring 
the preparation to finał volume, and mix, 

The Vanillin may be replaced by NMT 1% of any other offi- 
cial flavoring substance or any mixture of offidal flavoring 
substances. Alcohol may be replaced with 60 mL of sweet 
orange peel tmcture or 2 g of benzole acid as a 
preservative. 

SPECIFIC TESTS 

• Alcohol Determenation, Method I {611): 4,0%-ó,0% of 

C 2 H 5 OH 

ADDITIONAL REQUIREMENTS 

® Packaginc and Storage: Package in tight containers. 


Minerał Oil, Rectal 

DEFINITION 

Minerał Oil, Rectal, is Minerał Oil that has been suitably 

packaged, 

IDENTIFICATION 

* A, INFRARED ABSORPTION (197F) 

* B. It meets the requirements in Speciftc Tests for V7scos~ 

ity—Capillary Methods (911), 

SPECIFIC TESTS 

* Sfecific Gravity (841): 0,845-0,905 

* Viscosjty—Capillary Methods (911): 34,5-150,0 mm 5 

s 1 for kinematk viscosity, measured with a capillary vis- 

cometer at 40 ± 0,1° 

O Acidity 

Sampfe; lOmL 

Analysis: Add 20 mL of boiling water to the Sample, 
ancl shake viqorously for about 1 min, AIlow to cool, 
and draw on the separated water. To 10 mL of the 
filtered aqueous łayer add 0.1 mL of phenolphthalein 
TS. 

Acceptance criteria: The solution does not produce a 
pink colon NMT 1.0 mL of 0,01 N sodium hydroxide is 
reguired to produce a pink color. 


ADDITIONAL R£QU1R£MENTS 

* Packaginc and Storage: Preserve in tight, light-resistant, 
single-unit containers. No storage requirements spedfied, 

* USP Reference Standard* (11) 

USP Minerał Oil RS 


Topical Light Minerał Oil 

DEFINITION 

Topical Light Minerał Oil is Light Minerał Oil that has been 
suitably packaged, 

IDENTIFICATION 

* A, INFRARED ABSORPTION <197F) 

* B. It meets the requirements in Specifk Tests for Viscos- 

ity—Capillary Methods (911). 

SPECIFIC TESTS 

* SPECIFIC Gravity (841): 0.818-0,880 

* Viscosity—Capillary Methods (911): 3.0-34.4 mm 2 • s-i 

for klnematic viscosity, measured with a capillary visconv 
eter at 40 ±0,1° 

* Acidity 

Sample: 10 mL 

Analysis: Add 20 mL of boiling water to the Sample, 
and shake viqorous!y for about 1 min. AIlow to cool, 
and draw off the separated water. To 10 mL of the 
filtered aqueous layer add 0.1 mL of phenolphthalein 
TS. 

Acceptance criteria: The solution does not produce a 
pink color. NMT 1,0 mL of 0.01 N sodium hydroxtde is 
required to produce a pink color. 

* Solid Paraffin 

Sample: Topical Light Minera! Oil that has been dried 
previousiy in a beaker at 105° for 2 h and cooled to 
room temperaturę in a desiccator over sitica gel 
Analysis: Fili a tali, cylindrical, standard oif-sample bot- 
tle of colorless glass of 120-mL capacity with the Sam- 
p/e. insert the stopper, and immerse the bottle in a mix- 
ture of ice and water for 4 h. 

Acceptance criteria: The Sample solution is sufficiently 
elear that a black linę 0.5 mm in width, on a white 
baekground, hetd vertically behind the bottle, is clearly 
visib!e. 

ADDITIONAL REQUIREMENTS 

* Packaginc and Storage: Preserve in tight, light-resistant 

containers. No storage requirements spedfied. 

* Labeling: Label It to indicate the name and quantity of 

any substance added as a stabilizer, and fabel packages 
intended for direct use by the public to indicate that it is 
not intended for internal use, 

* USP Reference Standard* (11) 

USP Minerał Oil RS 


Minocycllne for Injection 

DEFINITION 

Minocycline for injection is stenie, freeze-dried Minocycline 
Hydrochioride suitable for parenteral use. It contains the 
equivalent of NLT 90.0% and NMT 120.0% of the labeled 
amount of minocycline (C 23 H 27 N 1 O 7 ). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 
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ASSAY 
* PROCEDURĘ 

Mobile phase: Dimethylformamide, tetra hydrofuran, 

0,2 M ammonium oxafate, and 0.01 M edetate diso- 
dium (120:80:600:180). Adjust with ammonium hy- 
droxide to a pH of 72. 

System suitability solution: Dissolve 1 0 mg of USP Mf- 
nocydine Hydrochtoride RS in 20 ml of 0.2 M ammo¬ 
nium oxalate. Heat on a water bath at 60° for 3 h, 
allow to cool, and dilute with water to 25.0 ml. 
Standard solution: 0.5 mo/mL of minocydine from 
USP Minocydine Hydrochloride RS in water. Use this 
solution withrn 3 h. 

Sample solution 1 (where it is represented as being tn a 
single-dose Container): Nominally 0.5 mg/mL of mino- 
cyclirie, prepared as follows. Constitute Minocydine for 
Injection in a vofume of water, corresponding to the 
volume of solvent specified in the labeling. Withdraw alt 
of the withdrawabfe contents, using a hypodermic nee- 
dfe and syringe, and dilute wkh water, 

Sample solution 2 (where the label States the quantrty 
of minocydine in a given volume of constituted solu- 
tion): Nominalfy 0.5 mg/mL of minocydine, prepared 
as follows. Constitute Minocydine for Injection in a vol- 
ume of water, corresponding to the volume of solvent 
specified in the labeling. Dilute a portion of constituted 
solution with water. 

Chromatographk system 
(See Chromo togropny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 40° 

Flow ratę: 1.5 mL/miń 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—The relative retention times for epiminocydine 
and minocydine are 0.7 and 1.0, respectively.] 
Suitability requrrements 
Capacity factor: 5.0-11.5, Standard solution 
Resolution: NLT 4.6 between epiminocydine and mi¬ 
nocydine, System suitability solution 
Taił Ing factor: 0.9^2.0 for minocydine, Standard 
solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution , and Sample solution I or 
Sample solution 2 

Calculate the percentage of the labeled amount of mi¬ 
nocydine (C^H^NjO?) in the Container, or rn the por¬ 
tion of constituted solution taken: 

Result - (r w /n) x (Cs/Cy) x P x F x 100 

fu = peak response from Sample solution ] or 
Sample solution 2 

fi = peak response from the Standard solution 
G - concentration of USP Minocydine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of Sample solution 1 or 
Sample solution 2 (mg/mL) 

P = potency of minocydine in USP Minocydine 
Hydrochloride RS (jig/mg) 

F - conversion factor, 0.001 mg/pg 
Acceptance criteria: 90.6%“120.0% 

PERFORMANCE TESTS 

* Uniformity of Dosage Units (905): Meets the 
reguirements 


IMPUR1TIES 

* Limit of Epiminocycline 

Mobile phase, System suitability solution, Standard 
solution, Sample solution I or Sample solution 2, 
Chromatographic system, and System suitability: 

Proceed as directed En the Assay. 

[Notę—T he re!ative retention times for epiminocydine 
and minocydine are 0.7 and 1,0, respectively,] 
Analysis: Calculate the percentage of epiminocydine in 
the portion of Minocydine for Injection taken: 

Result = (ru/fr) x 100 

ru ^ peak area of epiminocydine from Sample 
solution 1 or Sample solution 2 
Tt - total area of all the peaks from Sample solution 
1 or Sample solution 2 
Acceptance criteria: NMT 6.0% 

SPECIFKC TESTS 

* pH (791) 

Sample solution: Nominally 10 mg/mL of minocydine 
Acceptance criteria: 2.0-3,5 

* Water Determinateon, Method / <921) 

Test preparation: Prepare as directed for a hygroscopic 
spedmen* 

Acceptance criteria: NMT 3,0% 

* Particulate Matter in Injections (788): Meets the re¬ 
pu irements for smallwolume injections 

* Sterility Tests (71): Meets the reguirements 

* Bacterial Endotoxjns Test (85): It contains NMT 1.25 

USP Endotoxin Units/mg of minocydine. 

* Constituted Solution: At the time of use, it meets the 
requirements for tnjections and Implanted Drug Products 
<1), Spedfic Tests , Completeness and dańty of Solutions . 

■ Other Requirements: it meets the requirements for ia- 
beling (7), Labels and Labeling for Injectable Products. 

ADDITIONAL REQUIREMENTS 


C hangę to read: 

* Packaging and Storage: Preserve as described in # Pock- 

aging and Storage Reguirements (659), Injection Packaging , 
Packaging for constitution* <cn protected from 

light. 

• USP Reference Standard* (11) 

USP Endotoxin RS 

USP Minocydine Hydrochloride RS 


Minocycline Hydrochloride 



CzjHjjNjO? • HCI 493.94 

2-Naphthacenecarboxamide, 4,7-bis(dimethylamino)-l ,4,4a, 
5,5a,6,11,12a-octa hydro-3,10,12,12a-tetra hydro xy-1,11- 
dioxo-, monohydrochloride, [4S-(4a,4acf,5act,12aa)]-; 

4,7-Bis(dimethy lamino)-1,4,4a,S,5a,6,l 1,12a-octahydro- 
3,10,12,1 2 a - tetra hydroxy-1,1 ł-dioxo-2-naphthacene* 
carboxamide monohydrochloride [13614-98-7]. 

DEFINITION 

Minocydine Hydrochloride contains the equivalent of NLT 
890 pg and NMT 950 pg of minocydine (C 23 H 27 N 3 O?) per 
mg, calculated on the anhydrous basts. 
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IDENTIFICATION 

* Inerared Absorption (197K): Dry the Standard and Sam¬ 
ple at 100 C for 2 h before use. 

AS5AY 
« Procedurę 

[Notę—P rotect the Standard solution and Sampfe sofution 
from light, storę in a refrigerator, and use withln 3 h,] 
Mobile phase; Dimethylformamide, tetrahydrofuran, 

0,2 M ammonium oxaiate, and 0.01 M edetate diso- 
dlum (120:80:600:180). Adjust with ammonium hy- 
droxide to a pH of 7.2, 

System suitability solution: Dissolve 10 mg of USP Mi- 
nocydine Hydrochioride RS in 20 mL of 0.2 M ammo- 
nium oxalafe. Heat on a water bath at 60° for 3 h, 
allow to tooi, and diJute with water to 25.0 ml. 
Standard solution: Equivalent to 500 pg/mL of mino- 
cyctlne (C^H^N^O?) from USP Minocydine Hydrochlo- 
ride RS in water 

Sampfe solution: Equivafent to 500 pg/mL of mino- 
cycline (C 23 H 27 N 3 O 7 ) from Minocydine Hydrochlonde in 
water 

Chrom atograp hic system 

(See Chromatography {621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Coiumn: 4.6-mm x 25-cm; 5-jum packing LI 

Column temperaturę: 40° 

Flow ratę: 1.5 mL/min 
Injection size: 20 pL 
System suitability 

Samples: System suitability sofution and Standard 
solution 

[Notę—T he relative retention times for epiminocydine 
and minocydine are 0.7 and 1.0, respectrvely,] 
Suitabiiify reguirements 

Resolution: NLT 4.6 between epim i nocydine and mi¬ 
nocydine, System suitability solution 
Tailing factor: 0.9-2.0 for the analyte peak, Standard 
solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
AnalySiS 

Samples: Standard solution and Sample solution 
Calculate the guantity, in |ig/mg, of minocydine 
(C 23 H 27 N 3 O 7 ) in the portion of Minocydine Hydrochto- 
ride taken: 

Resuit - (ru/rs) x (C s /C u ) x P 

ru = peak response from the Sampfe solution 

r s = peak response from the Standard solution 

C s = concentration of minocydine in the Standard 
solution (ug/mL) 

Cu - concentration of the Sample solution (pg/mL) 

P - potency of USP Minocydine Hydrochioride RS 
(pg/mg) 

Acceptance crrteria: 890-950 pg/mg on the anhydrous 
basis 

1MPURITIES 

Inorganic Smpuritses 

® REStDUE on Sgnition (281): NMT 0.15% 

De/e te the following: 

•* Heavy lyiETALS, Method II (231): NMT 50 ppm* { omw \ 1 . 

jart"201B) 

Organie Impurities 
® Procedurę 

Mobile phase, Standard solution. System suitability 
solution, Chromatographrc system, and System suit¬ 
ability: Proceed as dfrected in the Assay 


[Notę—P rotect the Standard solution and the Sample 
Solutions from fight, storę in a refrigerator, and use 
withln 3 h + ] 

Sample solution 1: 0.25 mg/ml of Minocydine 
Hydrochioride 

Sample solution 2: 5 pg/mL of Minocydine Hydrochlo- 
ride in water 

Sample solution 3: 3 pg/mL of Minocydine Hydrochlo- 
ride in water 

Run time: 2.6 times the retention time of minocydine, 
Sample solution 1 

Analysis 

Samples: Sampfe solution 1 , Sample solution 2, and 
Sample solution 3 

Calculate the percentage of eptminocydine in the por¬ 
tion of Minocydine Hydrochioride taken: 

Resuit - (r E i/rMa) x D T x 100 

r £1 = peak response of epi mi nocydine from Sample 

solution 1 

rwa = peak response of minocydine from Sample 
solution 3 

Di = dilution factor for Sample sofution 3 
Calculate the total percentage of impurities other than 
epi minocydine in the portion of Minocydine 
Hydrochioride taken: 

Resuit ~ (ri/rMs) x D 2 x 100 

r T = sum of peak responses of all impurities other 
than epiminocycline from Sampfe solution 1 
to - peak response of minocydine from Sample 
solution 2 

D 2 - dilution factor for Sample solution 2 

Acceptance criteria 

fndividual impurities: NMT 1.2% epiminocycline 
Totaf impurities (exduding epiminocycline): NMT 

2.0% 

5PEC9FBC TESTS 

o Crystallinity (695): Meets the requirements 
® pH (791): 3,5-4.5, in a solution equiva!ent to 10 mg/mL 
of minocydine 

* Water Determination, Method I (921): 4 ł 3%-8.0% 

* Sterility Tests (71): Where the label States that Mino- 

cyciine Hydrochioride is sterile, it meets the 
requirements, 

9 Bacterial Endotoxims Test (85): Where the label States 
that Minocydine Hydrochioride is sterile or must be sub- 
jected to further processing during the preparatlon of in- 
jectable dosage forms, it contains NMT 1.25 USP Endo- 
toxin Units/mg of minocydine. 

ADDHTIONAL REQUIREMENT$ 

e Pa CK AG ING AND StoraCe: Preserve in tight containers, 
protected from tight. 

* Labeling: Where it is intended for use In preparing in- 

jectable dosage forms, the label States that it is sterile or 
must be subjected to further processing during the prep- 
aration of injectable dosage forms, 

* USP heference Standard* (11) 

USP Endotoxin RS 

USP Minocydine Hydrochioride RS 


SVg i nocydine Hydrochioride Capsules 

DEFINITION 

Minocydine Hydrochioride Capsules contain the equivalent 
of NLT 90.0% and NMT 115.0% of the labeled amount 
of minocydine (C 23 H 27 N 3 O 7 ). 
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SDENTIHCATION 

* A, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained m the Assoy. 

ASSAY 
® Procedurę 

Mobile phase: Dimethylformamide, tetrahydrofuran, 
0.2 M ammonium Gxafate, and 0.01 M edetate diso- 
dium (120:80:600:130). Adjust with ammonium hy- 
droxide to a pH of 7.2. 

System suitability solution: DissoNe 10 mg of USP Mi- 
nocydine Hydrochloride RS in 20 mL of 0,2 M ammo- 
nium oxalate. Heat on a water bath at 60° for 3 h, 
ailow to cool, and dilute with water to 25.0 mL. 
Standard solution: 0.5 mg/mL of minocycline from 
USP Minocycline Hydrochloride RS in water. Use this 
solution within 3 h. 

Sample solution: Nominally 0.5 mg/mL of minocydine 
in water from combined contents of NLT 20 Capsules, 
Pass through a suitable filter. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector; UV 280 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 40° 

Flow ratę: 1,5 mL/min 
Injecflon volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę —The reiative retention times for epiminocydme 
and minocydine are 0.7 and 1.0, respectively.J 
Suitability requirements 
Capacity factor: 5.0-11.5, Standard solution 
Resolution: NLT 4,6 between epiminocyciine and mb 
nocydine, System suitability solution 
Tailing factor: 0 .9-2.0 for minocydine. Standard 
solution 

Relative standard deviatron: NMT 2.0%, Standard 
solution 
Analysis 

Sampfes: Standard solution and Sample solution 
Calculate the percentage of the Iabeled amount of mb 
nocydine (C 23 H 27 N 3 O 7 ) in the portion of Capsules 
taken: 

Result - (Wt) x (Cs/Cu) x P x F x 100 

ru = peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs = concentration of USP Minocydine 

Hydrochloride RS En the Standard solution 
(mg/mL) 

Cu — nominał concentration of the Sample solution 
(mg/mL) 

P = potency of minocydine in USP Minocydine 
Hydrochloride RS (ug/mg) 

F = conversion factor, 0.001 mg/pg 
Acceptance criteria: 90,0%-l 15.0% 

PERFORMANCE TESTS 
* DISSOLUTION (711) 

Medium: Water; 900 ml 
Apparatus 2 : 50 rpm 
Time: 45 min 

Detector: UV maximum at about 348 nm 
Standard solution: USP Minocydine Hydrochloride RS 
in Medium 

Sample solution; Sample per Dissolution (7 11). Diiute 
with Medium to a concentration that is simiJar to that of 
the Standard solution , 

Toierances: NLT 75% (Q) of the Iabeled amount of mi- 
nocycline (C 23 H 27 N 3 O 7 ) is dissoMed. 


* Unjformity of Dosage Units (905): Meet the 
reguirements 

SPECEFBC TEST5 

^ Water Determination, Method I <921 >: NMT 12.0% 

ADDITIONAL REQUIREMENT5 

« Packaging and Storage: Preserve in tight, Jight-resistant 
containers. 

® USP Reference Standards (11) 

USP Minocycline Hydrochioride RS 


Minocycline Hydrochloride Orał 

SŁB$|p>8łTBSDOIH) 

DCRNITION 

Minocycline Hydrochloride Orał Suspension contains the 
equivalent of NLT 90.0% and NMT 1 30.0% of the Iabeled 
amount of minocydine (C 2 JH 27 N 3 O?) and one or morę 
suitabie diluents, flavors, preservatives, and wetting agents 
tn an aqueous vehide. 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assoy. 

ASSAY 
^ Procedurę 

Mobile phase: Dimethylformamide, tetrahydrofuran, 

0,2 M ammonium oxafate, and 0.01 M edetate drso- 
dium (120:80:600:1 80). Adjust with ammonium hy- 
droxide to a pH of 7.2. 

System suitability solution; 2 mg/mL of USP Mino¬ 
cydine Hydrochloride RS in water. Transfer 5 mL of this 
solution to a smali beaker, and heat on a steam bath 
for 60 min. Evaporate to dryness, and dissolve the resb 
due in 25 mL or Mobiie phase. Pass through a filter. 
Standard solution: 0.5 mg/mL of minocydine from 
USP Minocydine Hydrochloride RS in Mobile phase. Use 
the solution within 1 h, 

Sample solution: Nominally 0.5 mg/mL of minocydine 
from Orał Suspension, freshfy mixea and free from air 
bubbtes, in Mobile phase. Use the solution within 1 h. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Column temperaturo: 40° 

Fiow ratę: 1,5 mL/min 
Injection volume: 20 pL 
System suitabiiity 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for epiminocyciine 
and minocydine are 0,7 and 1.0, respectivefy.] 
Suitabiiity requirements 
Capacity factor: 5.0-11.5, Standard solution 
Resolution; NLT 4.6 between epiminocyciine and mi¬ 
no cy cl me, System suitability solution 
Tailing factor: 0.9-2.0 for minocycline. Standard 
solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the Iabeled amount of mi- 
nocydine (C 23 H 2 /N 3 O?) in the portion of Orał Suspen¬ 
sion taken: 

Result = (r u /r s ) x (C s /Cu) x P x F x 100 
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r u = peak response from the Sample solution 

f 5 - peak response from the Standard sofution 

Q - concentration of USP Minocycline 

Hydrochloride RS in the Standard solution 
(mg/ml) 

G = nominał concentration of minocycline in the 
Sample solution (mg/mL) 

P - potency of minocycline in USP Minocydine 
Hydrochloride RS (fi g/mg) 

F - conversion factor, 0.001 mg/pg 
Acceptance criteria: 90.0%-1 30.0% 

PERFORMANCE TESTS 
e UNIFORMłTY OF DOSAGE UNITS <905} 

For single-unit contarners 
Acceptance criteria: Meets the reguirements 
® Deliverable Vglume (698): Meets the reguirements 

SPECU FIC TESTS 

e PH (791): 7.0-9.0 

ADDITBONAL REQUIREMENTS 

* Packaging and Storage: Presen/e in tight, light-resistant 
containers. 

a USP reference Standards (11) 

USP Minocydine Hydrochloride RS 


Miiraoeycl§aie Hydrochloride TabBets 

DEFINITION 

Minocydine Hydrochloride Tablets contain the equivalent of 
NLT 90.0% and NMT 115.0% of the labeled amount of 
minocydine {C 23 H 27 N 3 O 7 ). 

IDENTIFICATION 

® A. The retention tlme of the major peak of the Sample 
solution corresponds to Lhat of the Standard solution, as 
obtained in the Assay 

ASSAV 
e Procedurę 

Mobile phase: Dimethyfformamide, tetra hydrofuran, 
0.2 M ammonium oxafete, and 0.01 M edetate diso- 
dium (120:80:600:180). Adjust with ammonium hy- 
droxide to a pH of 7.2. 

System suitability sofution: Dissofve 10 mg of USP Mi¬ 
nocydine Hydrochloride RS in 20 mL of 0.2 M ammo¬ 
nium oxalate, Heat on a water bath at 60° for 3 h, 
allow to cool, and di lute with water Lo 25.0 mL, 
Standard sofution: 0.5 mg/mL of minocydine from 
USP Minocydine Hydrochloride RS in water, Use this 
solution within 3 h, 

Sample solution: Nominally 0.5 mg/mL of minocydine 
from NLT 20 finefy powdered Tablets in water. Shake 
for 1 min, 

Chromatographic system 

(See Chromatogmpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 25-cm; 5-jj.m packing LI 

Column temperaturę: 40° 

Flow ratę: 1.5 mL/min 
(njection voiume: 20 jjL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę —The reiative retention times for epiminocydine 
and minocydine are 0,7 and 1.0, respectivefy.] 
Suitability reguirements 
Capacity factor: 5.0-11,5, Standard solution 
Resolution: NLT 4.6 between epiminocycline and mi¬ 
nocydine, System suitability solution 


Tai ling factor: 0,9-2,0 for minocydine, Standard 
solution 

Reiative standard deviation: NMT 2.0%, Standard 
solution 
Analysts 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of mi¬ 
nocydine (C 23 H 27 N 1 O 7 ) in Lhe portion of Tablets taken: 

Result - (r u ln) x (tj/G) x P x F x 100 

ru = peak response from the Sample solution 

rs = peak response from the Standard solution 

C 5 - concentration of USP Minocydine 

Hydrochloride RS En the Standard solution 
(mg/mL) 

Cu - nominał concentration of the Sample solution 
(mg/mL) 

P - potency of minocydine in USP Minocydine 
Hydrochloride RS (jug/mg) 

F - conversion factor, 0.001 mg/jLtg 
Acceptance criteria: 90.0%-115.0% 

PERFORMANCE TESTS 

* DlSSOLUTION <711} 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Detector: UV maximum at about 348 nm 
Standard solution: USP Minocydine Hydrochloride RS 
in Medium 

Sample solution: Sample per Dissofudon (711). Dilute 
with Medium to a concentration that is similar to that of 
the Standard sofution. 

Tolerances: NLT 75% (Q) of the labeled amount of mi¬ 
nocydine (C 23 H 27 N 3 O 7 ) is disso3ved. 

» Unir>rmitv of Dgsage Units (905): Meet the 
requirements 

SPECSFIC TESTS 

» Water Determination, Method /(921): NMT 12.0% 

ADDITIONAL REQUIREMENTS 

* Packaginc and Storage: Preserve in tight, light-resistant 

containers. 

* USP Reference Standards <11 > 

USP Minocydine Hydrochloride RS 


Minocydine Hydrochloride Extended- 
ReSease Tablets 


DEFINITION 

Minocycline Hydrochloride Extended-Release Tablets contain 
NLT 90.0% and NMT 110.0% of the labeled amount of 
minocycline (C 23 H 27 N 3 O 7 ). 

IDENTIFICATION 

0 A, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained tn the 4ssoy. 

* B. The UV absorption spectrum of the major peak of the 
Sample solution and that of the Standard solution exhibit 
maxima and minima at the same wavelengths, as ob¬ 
tained in the Assay, 

ASSAY 

<> Procedurę 

Protect Solutions containing minocydine from light 
Buffer: 3,5 g/L of tetrabutylammonium hydrogen sul- 
fate, 2 g/L of anhydrous citric acid, and 6.8 g/L of mon- 
obasic potassium phosphate. Adjust with 10 N sodium 
hydroxide to a pH of 7,0. 
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Mobile phase: Acetonitrile and Buffer (2476) 

Diluent: Acetonitrile and water (20:80) 

Standard solution: 0.045 mg/mL of minocycline from 
U5P Minocycline Hydrochloride RS in Diluent. Storę at 
4 a and use within 24 h. 

Sampie stock solution; Nominaliy about 0.9 mg/mL of 
minocycline from Tablets prepared as follows, Transfer a 
suitabie portion of finely powdered Tablets (NLT 10) to 
a suitabie volumetnc fiask. Adcl acetonitrile, usincj 20% 
of the finał volume, and mix vrgorously for 15 min. Add 
water, using 65% of the finał volume, and mix vigor- 
ously for 30 min. Di lute with water to volume and mix* 
Sampie solution: Nominatly 0.045 mg/mL of mino- 
cycfine from Sampie stock solution in Diluent. Centrifuge 
and use the elear supernatant. Storę at 4° and use 
within 24 h. 

Chromatographic system 

(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Defector: UV 277 nm. When this procedurę is used 
for Identification test B, use a diode-array detector set 
at 200^00 nm. 

Coiumn: 4.6-mm x 15-cm; 5-pm packing LI 
Temperatures 
Coiumn: 35° 

Autosampler: 4° 

Flow ratę: 1,3 mL/min 
Injection volume: 10 u L 
System suitability 
Sampie: Standard solution 
Suitability requlrements 
Tailrng factor: NMT 1.5 
Relative standard deviation: NMT 1.0% 

Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of the labefed amount of mi¬ 
nocycline (C 23 H 27 N 3 O 7 ) in the portion of Tablets taken: 

Result = (fy/ a) x (Q/C v ) X P x Fx 100 

r v ~ peak response from the Sampie solution 

fi - peak response from the Standard solution 

G = concentration of USP Minocycline 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Ca ~ nominał concentration of minocycline in the 
Sampie solution (mg/mL) 

P - potency of minocycline in USP Minocycline 
Hydrochloride RS (pg/mg) 

F - conversion factor, 0.001 mg/ug 
Acceptance criteria: 90.0%-110.0% ~ 

PERFORMANCE TESTS 
* DISSOLUTION {711} 

Test 1 

Protect Solutions containing minocycline from iight. 
Medium: pH 6.8 phosphate buffer; 900 mL 
Apparatus 2: 50 rpm 
Times: 1, 2 , and 5 h 

Standard stock solution: 0.5 mg/mL of minocycline 
from USP Minocycline Hydrochloride RS in Medium 
Standard solution: (L/900) mg/mL of minocycline 
from Standard stock solution rn Medium t where i is the 
fabef claim of minocycline in mg/Tabłet 
Sampie solution: Pass a portion of the solution under 
test through a suitabie filter, 

Instrumental conditions 
Modę: UV 

Analytical wave!ength: 348 nm 
Celi: See Table L 


Table 1 


Tablet Strength 
fmal 

Celi Path Length 

(cm) 

45 

0.5 

90 

ii 

135 

0,2 


Blank: Medium 
Analysis 

Sam pies: Standard solution , Sampie solution, and 
Blank 

Autozero the instrument using the Blank. 

Calculate the concentration (Q of minocydine 
(C 23 H 27 N 3 O 7 ) in the sampie withdrawn from the ves- 
sel at each time point (i)\ 

Result = (AJ As) x Cj x Px F 

Au - absorbance of the Sampie solution at time 
point / 

Ai = absorbance of the Standard solution 

C 5 - concentration of the Standard solution 
(mg/mL) 

P - potency of minocycline in USP Minocycline 
Hydrochloride RS (pg/mg) 

F = conversion factor, 0.001 mg/pg 

Calculate the percentage of the labeled amount (QJ of 
minocycline (GiH^NjO?) dissolved at each Limę 
point (/): 

Resulh = Cr x Vx (1/L) x 100 


Result* - {[G x (1/— VQ] + (G x V,)} x (1/L) x 100 


Result - ({Cj x [^(2x V*)]} + [(G + G) x V,]) x 
(1/0 x 100 

Q - concentration of minocydine in the portion of 
sampie withdrawn at the specified time point 
(mg/mL) 

V - volume of Medium , 900 mL 
i = fabel claim (mg/Tabiet) 

V% ~ volume of the Sampie solution withdrawn at 
each time point (mL) 

Tolerances: See Table 2. 


Table 2 


Time Point 

Time 

Amount Dis$olved 

(0 

ua 


1 

I 

_ 

20—45 

2 

2 

40^70 

3 

5 

NLT 85 


The percentages of the labeled amounts of mino¬ 
cycline (C 23 H 37 N 3 O 7 ) disso!ved at the times specified 
conform to Dissolution (711), Acceptance Table 2. 

Test 2 

If the product complies with this test, the labejing indi- 
cates that it meets USP Dissolution Test 2. 

Protect Solutions containing minocydine from Iight. 
Medium: 0.1 N hydrochloric add; 900 mL 
Apparatus 1: 100 rpm 
Times: 1, 2, and 4 n 

Standard solution: 0,0225 mg/mL of minocydine 
from USP Minocydine Hydrochloride RS in Medium 
Sampie solution: At the times specified, withdraw 
10 mL of the solution under test and replace with 
10 ml of Medium . Pass through a suitabie filter. Dilute 
with Medium to a concentration that is simifar to that 
of the Standard solution. 
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Instruments conditions 
Modę: UV 

Analytical wavelength: 348 nm 
Celi: 1 cm 
Blank: Medium 
Analysis 

Sampies: Standard sofution and Sample solution 
Autozero the instrument using the Blank. 

Calculate the coneentration (Q of minocycline 
(C 23 H 27 N 3 O 7 ) m the sample wfthdrawn from the ves- 
sel at each time point (/): 

Result - (Aj As) x Cs x D x P x F 

Au = absorbance of the Sample sofution at time 
point i 

As = absorbance of the Standard sofution 
Cs = coneentration of the Standard sofution 
(mg/mt) 

D - dilution factor (mL/mL) 

P = potency of minocydine in USP Minocycfine 
Hydrochloride RS (pg/mg) 

F ~ conversion factor, 0.001 mg/pg 

Calculate the percentage of the Iabeled amount (Qj) of 
minocydine (C 2 jH 2 ?N 307 ) dissolved at each time 
point (/): 

Resulh - G x l/x (1/0 x 100 


Resuit 2 - [(G x V) + {G x V s )] x 0/L) x 100 


Instrumental conditions 
Modę: UV 

Analytical wavelength: 265 nm 
Celi: 1 cm 
Blank: Medium 
Analysis 

Sampies: Standard solution and Sample solution 
Autozero the instrument using the Blank . 

Calculate the coneentration (C,) of minocydine 
(C 23 H 27 N 3 O 7 ) In the sample withdrawn from the ves- 
sei at each time point (i): 

Result = (AJAt) x G x Dx Px F 

Au - absorbance of the Sample sofution at time 
point / 

As ~ absorbance of the Standard sofution 
Cs = coneentration of the Standard sofution 
(mg/ml) 

D = dilution factor (mL/mL) 

P = potency of minocydine in USP Minocydine 
Hydrochloride RS (jag/mg) 

F - conversion factor, 0.001 mg/pg 

Calculate the percentage of the Iabeled amount (Qf) of 
minocydine (C23H27N3O7) dissolved at each time 
point (i): 

Resulh = G X Vx (1/L) x 100 


Result - [(O x V) + (G x V4)J x ( 1 /L) x 100 


Results = {(G x V) + [(G + CO x 1 /J} x ( 1 /L) x 100 

C - coneentration of minocydine in the portion of 
sample withdrawn at the specified time point 
Cmg/mL) 

V — volume of Medium , 900 mL 
L = labef claim (mg/Tablet) 

Vs ~ volume of the Sampfe solution withdrawn at 
each time point and replaced with Medium 
(mL) 

Tolerances: See Table 3 ♦ 


Results = {(G x V) + [(Q + G) x V 5 ]} x (1/1) x 100 

G - coneentration of minocycline in the portion of 
sample withdrawn at the spedfred time point 
(mg/mL) 

V - volume of Medium, 900 mL 
L = label claim (mg/Tablet) 

V$ - volume of the Sample solution withdrawn at 
each time point and replaced with Medium 
(mL) 

Tolerances: See Tabfe 4. 


Table 3 


Time 

Point 

(0 

Time 

<h\ 

Amount Dissolved 
(%) 

45 ma/Tabtet 

90 mg/Tablet 
and 135 mg/ 
Tablet 

1 

1 

40-60 

40-60 

2 

2 

70-95 

70-90 

3 

4 

NIT 85 

NLT 85 


The percentages of the iabeled amounts of mino¬ 
cycline (C 23 H 27 N 3 O 7 ) dissolved at the times specified 
conform to Dissofution (711), Acceptance Table 2 , 

Test 3 

If the product complies with this test, the labeling Indi- 
cates that it meets USP Dissolution Test 3. 

Protect Solutions containing minocycline from light. 
Medium: 04 N hydrochloric add; 900 mL 
Apparatus 1: 100 rpm 
Times: 0.5, 1.5, and 4 h 

Standard solution: 0.021 mg/mL of minocycfine from 
USP Minocydine Hydrochloride RS in Medium 
Sample solution: At the times specified, withdraw 
10 mL of the solution under test and replace with 
10 mL of Medium. Pass through a suitable filier. Dilute 
with Medium to a coneentration that is similar to that 
of the Standard solution . 


Table 4 


Time Point 

Time 

Amount DJ$$olved 

m 

[Hi 

£%1 

1 

0*5 

NMT 40 

2 

T5 

50-95 

3 

4 

NLT 85 


The percentages of the Iabeled amounts of mino¬ 
cycline (C 23 H 27 N 3 O 7 ) dissolved at the times specified 
conform to Dissofution (711), Acceptance Table 2 . 

Test 4 

If the product compfies with this test, the labeling indh 
cates that it meets USP Dissofution Test 4, 

Protect Solutions containing minocycline from light* 
Medium: 04 N hydrochloric add; 900 mL 
Apparatus 1: 100 rpm 
Times: 1, 2, and 4 n 

Standard solution: (L/900) mg/mL of minocycline 
from USP Minocydine Hydrochloride RS in Medium , 
where L is the label claim of minocydine in mg/Tablet 
Sample solution: At the times specified, withdraw 
5 mL of the solution under test and replace with 5 mL 
of Medium. Pass through a suitabie fil ter. Dilute with 
Medium to a coneentration that is similar to that of the 
Standard sofution. 
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Instrument^ conditions 
Modę: UV 

Analytical wavelength: 353 nm 
Celi: 1 cm 
Blank: Medium 
Analysis 

Samples: Standard soiution and Sample soiution 
Autozero the instrument using the Blank 
Calcufate the concentration (O) of minocydine 
(C 23 H 27 N 3 O 7 } in the sample withdrawn from the ves- 
sel at each time point (/): 

Result = (Au!A s ) x C$x Dx Px F 

Au - absorbance of the Sample soiution at time 
point i 

Aj = absorbance of the Standard soiution 
Cs = concentration of the Standard soiution 
(mg/mL) 

D 3 = dilution factor (mL/ml) 

P - potency of minocydine in USP Minocydine 
Hydrochloride RS (pg/mg) 

F - conversion factor, 0.001 mq/pg 

Calculate the percentage of the labeled amount (Qi) of 
minocydine (C 23 H 27 N 3 O 7 ) dissolved at each time 
point (i): 


Resufti = C? x l/x (1/t) x 100 


Result 2 = [(& x 10 + (Ci x 14 )] x (1/0 x 100 


Resuft 3 = ((G x V) + [(Q + C f ) x Vs)} x (1/0 x 100 

C - concentration of minocydine in the portion of 
sample withdrawn at the spedfied time point 
(mg/mL) 

V - volume of Medium t 900 ml 
i - label claim (mg/Tablet) 
l/s - vo!ume of the Sample soiution withdrawn at 
each time point and replaced with Medium 
(mL) 

Tolerances: See Tabie 5 * 


Table 5 


Time Point 

OT 

Time 

(h) 

Amount DissoSfed 

_ 

45/Tablet 
and 90 mg/ 
Tablet 

135 mg/ 
Tablet 

1 

1 

35-50 

35-50 

2 

2 

63-78 

67-82 

3 

4 

NLT 90 

NLT 90 


The percentages of the labeled amounts of mino- 
cycline (C 23 H 27 N 3 O 7 ) dissolved at the times spedfied 
conform to Dissoiution (711 >, Acceptance Tobie 2. 

o Uniformity of Dosage Units (905): Meet the 

reguirements 

IMPURJTIES 

O ORGANIC 1MPURITIES 

Protect Solutions containing minocydine from light. 

Buffer, Mobile phase, Diluent, and Sarnpfe soiution: 
Prepare as directed in the Assay. 

Standard stock soiution: Use the Standard soiution as 
directed in the Assay. 

Standard soiution: 0,009 mg/mL of minocydine from 
Standard stock soiution in DiiuenL Storę at 4 Q and use 
with i n 24 h, 

Sensitivitv soiution: 0,9 jig/mL of minocydine from 
Standard soiution In DiiuenL Storę at 4° and use within 
24 h. 


System suitability soiution: Heat a portion of the Stan¬ 
dard stock soiution at 60° for about 2 h and coof. This 
soiution contalns a mixture of 4-epiminocycline and mi- 
nocycline. Storę at 4° and use wltnin 24 h, 
Chromatographic system: Proceed as directed in the 
Assay ; except use a flow ratę of 1 mL/min. 

System suitability 

SampIes: Stanaard solution, Sensitivity solution, and 
System su ita b Hity soiution 
Suitability requirements 
Resolution: NLT 4,6 between minocydine and 
4-epiminocydine, System suitability soiution 
Tailing factor: NMT 1,5, Standard soiution 
Relative standard deviation: NMT 2,0%, Standard 
soiution 

Siqnal-to-noise ratio: NLT 10, Sensitivity soiution 
Anafysls 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of each Empurity in the por- 
tion of Tabiets taken: 

Result = (rufr$) x (G/C/) x P x F x 100 

r v - peak response of each impurity from the 
Sample soiution 

r* = peak response of minocydine from the 
Standard soiution 

Cs - concentration of USP Minocydine 

Hydrochloride RS in the Standard soiution 
(mg/mL) 

Cu = nominał concentration of minocydine in the 
Sample soiution (mg/mL) 

P - potency of minocydine in USP Minocydine 
Hydrochloride RS (ug/mg) 

F - conversion factor, 0.001 mg/pg 
Acceptance criteria: See Tabie 6. The reporting thresh- 
old is 0 . 1 %, 


Tabie 6 


Name 

Relative 
Retem tion 
Time 

Acceptance 

Criteria, 

NMT 

4-Epiminocvdine a 

0.38 

4.0 

Desmethyl minocvdine b ' e 

0.46 

_ 

Sancydine* 3 ^ 

0,68 

_ 

5 a, 6-An h vd ram i n oc vcl E ne b e 

0.81 


Hyd roxy m et h vl mi rtocvc line br 

0,92 

__ 

Minocydine 

1.0 

__ 

Any indiyidual unspecified 
cfeqradatton product 

— 

0.2 

Total deqradation Products? 


2,0 


n C4W,4a5,5afi,12a5)-4,?-Bis(dImethy]amincj)-3,10/12,12a-Łetrahydraxy-l,11 - 
dioxo-1,4,4a,5,5a,6,1 1,12a-actahydrotetracene-2-carboxamide* 
h Process impurities are controlled in the drug subs tance and are not to be 
reported here, They are not included in Łotaf degradatfan products. 
c (4/?,4aS,Sa/? l l 2a5)-4-DimethyJamino-3,l 0,12,12a-tetrahydroxy- 7-methyf- 
amino-1,11 -d(oxo~1,4,4a,5,5a,6,11,12a-oct3hydrotetracene-2-carbox- 
amfde. 

d 6- De methy l-6-d eoxy te trący cl in e; {45, 4a 5, 5a R t 12 a 5)-4 -Di m ethy la m ino 3, 

10,12,12a-tetra hydroxy-1,11 -diotto-l ,4,4a,5,5a,ó, 11,1Ża-octahydrote- 
trace ne-2- carb ox ami de, 

c (4 5,4 a 5,12a5) -A, 7 - Bis(d i methy la m in o)- 3,10,11 , 12a - tetra hyd roxy-1,12-d i- 
0X0“1,4,4a,5,12,12a-hexahydrotetracene-2-carboxamide 
f {45,4a5,5aJ ! ?,12aS)-4,7-Bis(dirnethyJamino}-3,10,l2 f 12a-tetrahydroxy-A/- 
(hyd r oxy methy I)-1,11 -d)oxo-1,4,4a, 5,5 a, 6,11,12a-GCtahydrotetracene-2- 
carboxamide. 

sTotal degradation products does not indude 4-e pi minocydine. 

ADOITIONAL REQUffREEViENTS 

o Fackaging and Storage: Storę In tightly closed contain- 
ers at controlled room temperaturę. 
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• Labeling: When morę than one Dissolution test is given, 

the fabelina States the Dissolutbn test used only if Test 7 
is not usedT 

• OSP Reference Standards (11) 

USP Minocycline Hydrochloride RS 


Minocycline Periodontal System 

DEFINmON 

Minocycline Periodontal System is an extended-release fer¬ 
mu la tion of Minocycline Hydrochloride eon tarnina the 
equivalent of NLT 90,0% and NMT 120,0% of the labeled 
amount of minocycline (C^H^NiO?). 

IDENTIFICATION 

■ A, Ultra vi olet Arsorption (197U) 

Wavelenqth rangę: 250-450 nm 
Standard stock solution: Transfer USP Minocycline Hy¬ 
drochloride RS to a suitable volumetric fiask. Dissolve 
first in dimethylformamide, using about 20% of the fi¬ 
nał volume, then diiute with water to volume, and mix 
to obtain a solution having a known concentration of 
about 0.48 mg/mL of minocycline. 

Standard solution: 0.024 mg/mL minocycline hydro¬ 
chloride from Standard stock solution in water 
Sam ple stock solution: Transfer Minocycline Periodon¬ 
tal System equlvalent to 12 mg of minocycline hydro- 
chloride to a 25-mL volumetric fiask. Add 5.0 ml_ of di- 
methylformamide, and mix to dissolve. Diiute with 
water to volume and fifter. 

Sample solution: 0.024 mg/mL minocycline hydrochlo¬ 
ride from Sample stock solution in water 
Acceptance oriteria: The Sample solution exhibit$ max- 
ima at the same wavelengths as the Standard solution , 
concomitantly measured, 

• B. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obtained in the Assay . 

A5SAY 

• Procedurę 

Mobile phase: DimethyJformamide, 0.2 M ammonium 
oxalate, and 0,1 M edetate disodium (25:55:20), ad- 
justed with 0.4 M aqueous tetrabu tyłam mon ium hy- 
droxide solution to a pH of 6,3 ± 0.2 
Diluent; Dimethylformamide and methanol (1:1) 

System suitability solution: Prepare a solution in water 
containing 2 mg/mL USP Minocycline Hydrochloride RS. 
Heat over a steam bath for 60 min. To one part of this 
solution add four parts of Mobile phase and mix. Refrig- 
erate the solution immediately after preparation and 
during analysis, using a refrigerated autosampler. 
Standard solution: 0.4 mg/mL of minocycline from 
USP Minocycline Hydrochloride RS in Diluent Refriger- 
ate the solution immediately after preparation and dur¬ 
ing analysis, using a refrigerated autosampler, [Notę— 
Use low-actinic gTassware,] 

Sample solution: Mix the contents of NLT 10 dispens- 
ing units of Minocycline Periodontal System. Transfer a 
portion of the mixture, equivalent to 10 mg of mino¬ 
cycline, into a 25-mL volumetric fiask. Add Diluent and 
sonicate for 2-5 min, or until the sample is dissolved. 
Diiute with Diluent to volume, and mix to obtain a solu¬ 
tion having a nominał concentration of 0.4 mg/mL of 
minocydine, based on the label daim. Refrigerate the 
solution immediately after preparation and during anal¬ 
ysis, using a refrigerated autosampler. [Notę—U se low- 
actinic glassware.] 


Chromatographic system 

(See Chromatograpny (621 \ System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Cuard cotumn: 4.6-mm x 3-tm; 10-pm packing L7 
Column: 4.6-mm x 15-cm; 5-|im packing L7 
Flow ratę: 2 m L/min 
Autosampler temperaturę: 5° 

Injection slze: 10 pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę—T he relative retention times of epimmocycline 
and minocycline are 0,81 and 1, respectively.] 

Suitability requirements 

Resolution: NLT 2.0 between epiminocydine and mi¬ 
nocycline, System suitability solution 
Tailing factor: NMT 2.0 for the minocycline peak, 
System suitability solution 

Relative standard deviatlom NMT 2.0% for the mi¬ 
nocycline peak. Standard solution 
Analysis 

Sample* *: Standard solution and Sample solution 
Calculate the percentage of minocycline (C^^NjO?) m 
the portion of the Minocycline Periodontal System 
taken: 

Resuft - (ru/r 5 ) x (C*/Cu) x P x F x 100 

fu = peak response of minocycline from the Sample 
solution 

r s = peak response of minocycline from the 
Standard solution 

C s = concentration of USP Minocycline 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of minocycline in the 
Sample solution (mq/mL) 

P = potency of minocycline in USP Minocycline 
Hydrochloride RS (pg/mg) 

F = conversion factor, 0.001 mg/pg 
Acceptance critena: 90.0%-120.0% 

PERFORMANCE TESTS 
* DlSSOLUTION 

Medium: 6.9 g/L of monobasic sodium phosphate 
monohydrate in water, adjusted with phosphoric acid 
to a pH of 4.2, This solution is stable for 10 days, 
Apparatus: Tubę rotator, [NOTĘ—Suitable equipment is 
availabfe as Labquake® tubę rotator, catafog number 
400110,] 

0.1 M Edetate disodium: 37.2 g/L of edetate disodium 
in water 

0.2 M Ammonium oxalate: 28,4 g/L of ammonium ox~ 
alate in water 

Mobile phase: Mix 310 mL of 0. i M Edetate disodium 
and 500 mL of 0.2 M Ammonium oxalate t adjust with 
0,4 M aqueous tetrabutylammonium hydroxide to a pH 
of 6.2, and add 175 mL of dimethylformamide. The in- 
jector wash solution is a mixture of dimethylformamide 
and water (25:75). 

Standard stock solution: 0.11 mg/mL of USP Mino¬ 
cydine Hydrochloride RS in Medium 
Standard Solutions: Diiute the Standard stock solution 
with Medium to obtain Solutions with finał concentra- 
tions of 0.088 mg/mL, 0.0528 mg/mL, 0.0352 mg/mL, 
0.022 mg/mL, and 0.0176 mg/mL. 

System suitability solution: Transfer 10 mg of USP Mi¬ 
nocycline Hydrochloride RS to a 50-mL beaker. Add 
5 mL of water and heat on a steam bath for 60 min. 

Add 20 mL of Medium or Mobile phase, and mix weII. 
Storę at 5°. 

Sample solution: Use borosilicate glass tubes, 25 mm 
outside diameter and 15 cm long. Close the tubes with 
a snap type celi with a Teflon prong consisting of a 
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Teflon closure and holder that snap together, two 
25-pm stamless steel screens, two siJicone gaskets, and 
a Teflon spacer (see Figurę 1 )* Prepare six tubes as fol- 
lows: partially assembfe a release tubę and tarę its 
weight; dispense one dose of Minocycline Periodontal 
System into a partially assembled release celi (see Figurę 
7); ret ord the sam ple weight in mg; assemble the celi 
so that the sample is endosed between the two 25-pm 
screens; dose the cells and place each one of them into 
separate glass tubes containing 10 mL of Medium previ- 
ously eguilibrated at 37°; add the Teflon prong, and 
cap the tubę wfth Teflon faced rubber-fined caps; seal 
with Teflon tape. Place the tubes in the tubę rotator. 
Place the tubę rotator in a convection incubator that is 
maintafned at 37°* Ailow the tubes to rotate for 4 h, 
Remove the solution under test, and add 10 ml of Me¬ 
dium previousfy eguilibrated at 37°. Replace the tubes 
In the apparatus and rotate for 20 h (24 h total)* Re- 
peat the sampling procedurę after 24 h (48 h total), 
and after another 24 h (72 h total). 

Teflon Release Container 


e > j 

n—~n 


Sample 


Teflon Closure 
Teflon Spacer 
Si li eon e Gaskal 

25 Micron Screen 

25 Micron Screen 


Silicone Gsskel 


fi 



Teflon Basa 


Figurę 1. Sample Extraction Configuration 


Chromatographic system 

(See Chromatograpny (62T), System Suitability.) 

Modę; LC 

Detector: UV 280 nm 

Cuard column; 4.6-mm x 3-cm; 10-j.im packing L7 
Column: 4.6-mm x 3*3-cm; 5-pm packing 11 
Flow ratę: 1.5 mL/min 
Autosampler temperaturę: 5° 

Injection size; 20 pL for the 4 and 24 h time points; 
50 pL for the 48 and 72 h time points 
Suitability reguirements 

Samptes: System suitobiiity solution and Standard 
Solutions 

Resolution: NIT 2.0 between epiminocydine and mi- 
nocydine* Inject 20 pL of the System suitability solution. 
Tailing facton NMT 2.0. Inject 20 pL of the System 
suitobiiity solution, 

Relative standard deviation: NMT 2.0% for the mi- 
nocycline peak, any of the Standard Solutions 
Analysis: Construct a calibration cun/e for each sam¬ 
pling interva! by plotting the concentration of the Stan¬ 
dard Solutions versus peak area* Calculate the slopes and 
y-intercepts using linear regression analysis. 

Calculate the release ratę of minocycline: 


Result = [(r^ - yi)/Sj] x 10/( i x W x A} . 


i = sampling time, 4, 24, 48, 72 h 
rui - peak response from each of the Standard 
Solutions at time i 

yi - y-intercept of the calibration curve at 
sampling time i 

Si = slope of the calibration curve at sampling time 
i 

W - weight of the sample (mg) 

A - amount of minocycline in the sample (mg/mg 
of sample) as determlned in the Assoy 
Tolerances 


Time 

(b\ 

Release Ratę (j.ig/h) 

Averaqe of 6 Measurements 

0-4 

NIT 25 

4-24 

NLT 1.0 

24-48 

NLT 0.2 

48-72 

NLT 0,05 


* Umiformity of Dosage Units (905): Meet the 

requirements 

IMPURITIES 
Organie Impurities 
o Procedurę 

Mobile phase, Diluent, System suitability solution, 
Standard solution, Sample solution, Chromato¬ 
graphic system, and System suitability: Proceed as 
dtrected in the Assoy. 

Analysis 

Sample: Sample solution 

Calculate the percentage of each related compound in 
the portion of Minocycline Periodonta! System taken: 

Result = (ru/rt) x 100 

r y - peak response of each impurity from the 
Sample solution 

rt - sum of the peak responses from the Sample 
solution. [Notę—E xclude peaks eluting In the 
solvent front.] 

Acceptance criteria 

individual impurities: NMT 6.0% of epiminocydine 
Total impurities (exduding epiminocydine): NMT 
3,5% 

SEPEC1JFIC TESTS 

* Water Oeterminahon, Method I (921): NMT 5,0% 

* MlCROBIAL ENUMERATiON TESTS (61) and TESTS FOR SPECI 

fjed Organisms (62): The total aerobic microbial count 
does not exceed 1000 cfu/g; the total combined molds 
and yeasts count does not exceed 100 cfu/g; and the 
product meets the regułrements of the test for the ab- 
sence of Escherichia coli * 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in a tight, light-resis- 

tant Container. Storę at contro! led room temperaturę* 

® USP Reference Standards (11) 

USP Minocycline Hydrochfonde RS 


IVaonoxidiI 



qh, 5 n 5 o 


209.25 
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2.4- Pyrimidinedtamine, 6-(1-pipendinyi}-, 3-oxrde; 

2.4- Diamino-ó-pipendinopyrimidine 3-oxide [38304-91-5], 

DEFINITION 

Minoxidit contains NIT 97,0% and NMT 103* *0% of minox- 
Idifi (CęHisNsO), calculated on the dried basis* 

IDENTIFICATION 

* A, Infrareo Absorption (197M): Do not dry specimens. 

ASSAY 

* PROCEDURĘ 

Mobile phase: Methanol, glacial acetic add, and waEe~ 
(700:10:300)- Add 3*0 g/L of docusate sodiumn* Adjust 
with perchloric acid to a pH of 3*0* 

Internat standard solution: 0.2 mg/mL of medroxypro- 
gesterone acetate in Mobile phase 
Standard solution: 0*25 mg/mL of USP Minoxidi! RS in 
Internal standard solution 

Sample solution: 0,25 mg/mL of Minoxidii in Internal 
standard solution 
Chroma tog raphic system 
(See Chromatogtaphy {62^ t System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 25-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 1 0 pL 
System suitability 
Sample: Standard solution 
[Notę—T he reiative retention times for the internal 
standard and minoxidil are 0.8 and 1 . 0 , respectively.] 
Suitability reguirements 

Resolution: NLT 2*0 between the internal standard 
and minoxidtl 

Relative standard deviatlon: NMT 2.0% from NLT 
four replicate injections 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of minoxidii (C 9 H 15 N 5 O) in 
the portion of Minoxidil taken: 

Result = (RuIRs) x (Q/Cu) x 100 

Ru = peak response ratio of minoxidil to the 

internat standard from the Sample solution 
= peak response ratio of minoxidil to the 

internat standard from the Standard solution 
Q - concentration of the Standard solution 
(mg/mL) 

Cu - concentration of the Sample solution (mg/mL) 
Aceeptance criteria: 97.0%-103.0% on the dried basis 

IMPURITIES 

* Resipue on Ig ni Ti on (281): NMT 0*5% 

Delete the foltowing: 

*# HEAW Metals, Method II (231): NMT 20 ppm* (pmM 1 - 

* ORGANIC IMPURITIES 

Mobile phase and Chromatographic system: Proceed 
as directed in the Assay . 

Sample solution: 0.25 mg/mL of Minoxidii in Mobile 
phase 
Analysis 

Sample: Sample solution 

Calculate the tolaf percentage of impurities in the por¬ 
tion of Minoxidt1 taken: 

Result - (ru/rr) x 100 

fu - sum of the peak responses of all impurities 
from the Sample solution 


r T = sum of all the peak responses from the Sample 
solution 

Aceeptance criteria: NMT 1.5% 

SPECIFIC TESTS 

* LOSS ON DRYING (731) 

Analysis: Dry a sample at 50° and at a pressure not 
exceeding 5 mm of mercury for 3 h. 

Aceeptance criteria: NMT 0*5% 

ADDfTlONAL REQUIREMENT$ 

* Packaging and Storage: Preserve in weli-closed 

containers* 

* USP reference standards (11) 

USP Minoxidil RS 


Minoxidil Tablets 


DEFINITION 

Minoxidil Tablets contain NLT 90.0% and NMT 110.0% of 
the labeled amount of minoxidil (C&HisN 5 0). 

IDENTIFICATION 

* Infrareo Absorption 

Sample: Transfer a portion of finely powdered Tablets, 
eguWent to 10 mg of mtnoxidil, to a separator. Add 
25 mL of water, and extraot with three 15-mL portions 
of chloroform* Combine the chloroform extraets, and 
evaporate with the atd of a stream of nitrogen, Wash 
the inside of the Container with 5 mL of alcohol, add 
300 mg of potassium bromide, and evaporate under 
vacuum at 50° until dry* 

Aceeptance criteria: The JR absorption spectrum of the 
potassium bromide dispersion prepared from the 5om- 
ple exhibit$ maxima at the same wavefengths as that of 
a similar preparation of USP Minoxidil RS. 

ASSAY 

• Procedurę 

Mobile phase: Methanol, glacial acetic add, and water 
(70:1:30), Add 3.0 g/L of docusate sodium, and adjust 
with perchloric acicfto a pH of 3.0. 
internal standard solution: 0.2 mg/mL of medroxypro- 
gesterone acetate in Mobile phase 
Standard solution: 0.25 mg/mL of USP Minoxidil RS in 
Internal standard solution 

Sample solution: Nominally 0.25 mg/mL of minoxidi! 
in Internai standard solution , prepared as follows. Dis- 
solve the equivalent to 5 mg of minoxidil l from pow¬ 
dered Tablets (NLT 10), in 20*0 mL of Internal standard 
solution , and shake for 5 min* 

Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 25-cm; packing LI 
Flow ratę: 1 mL/min 
Injection votume: 10 pL 
System suitability 
Sampie: Standard solution 

[Notę—T he relative retention times for the internal 
standard and mtnoxidil are 0.8 and 1.0, respectively.] 
Suitability reguirements 

Resolution: NLT 2*0 between the internal standard 
and minoxidi[ peaks 

Relative standard deviationi NMT 2.0% from NLT 
four replicate injections 
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Analysis 

Sam pies: Standard soiution and Sampte solution 
Calcu la te the percentage of the labeied amount of mi- 
noxidii (OH 15 N 5 O) in the pardon of Tablets taken: 

Re suit = (Ru/Rs) x (Cs/CJ) x 100 

Ru - peak response ratio of minoxidil to the 

interna) standard from the Sample solution 
R$ - peak response ratio of mrnoxidil to the 

Interna! standard fronn the Standard solution 
Q - concentration of the Standard solution 
(mg/mL) 

Cu ~ nominał concentration of the Sample solution 
(mg/mL) 

Acceptance critena; 90.0%—110.0% 

PERFORMANCE TESTS 

* DISSOLUTION <711) 

Medium: pH 7.2 Phosphate 8uffer (see Reagents, Indica- 
tors , and Solutions—Buffer Solutions); 900 ml 

Apparatus 1: 75 rpm 
Time: 15 min 
Śpectrometric conditlons 
Modę: UV 

Detector: UV 231 nm for Tablets containing up to 
10 mg of minoKidil, and UV 287 nm for Tablets con¬ 
taining morę than 10 mg of minoxidif 
Standard solution: USP Mlnoxidil RS in Medium 
Sample solution: Sample per Dissofution <711), Dilute 
with Medium to a concentration that is similar to that of 
the Standard soiution. 

Tolerances: NIT 75% (Q) of the labeied amount of mi- 
noxidit (C 9 EL 5 N 5 O) is dissolved. 

* Uniformity of Dosace Units (905): Meet the 

reguirements 

IMPURITIES 

* Organrc HiYiPURmes 

Diiuent: Methanol and water (50:50) 

Mobile phase: Dissoive 2.0 g of sodium lauryl sulfate in 
a mixture of methanol, glacial acetic add, and water 
(60:1:40). Adjust with perchtoric acid to a pH of 3.0 ± 
0.1 , and pass through a suitable fil ter of 0.45-um porę 
size. 

Standard soiution: 5 pg/mL of USP Minoxidil RS in 
Diiuent 

Sample solution: Nominally equivalent to 0.25 mg/mL 
of mfnoxidif En Diiuent from powdered tablets {NLT 20). 
Initially add Diiuent to about 60% of the volume of the 
fiask, shake on a mechanical shaker for 20 min, and 
then di lute with Diiuent to volume. Pass through a sult- 
able filter of 0.45-pm porę size. 

Chromatographic system 
(See Chromatograpny <621), System Suitabiiity.) 

Modę: LC 

Detector: UV 280 nm 

Column: 3.9-mm x 15-cm; 3-10-]im packing LI 
Fiow ratę: 0.5 mL/min 

Run time: NLT 3 times the retention time of the main 
peak 

Injection volume: 40 piL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Sample soiution and Standard soiution 
Calculate the percentage of each mdividual Empurity in 
the portion of the Tablets taken: 

Result = (ruf Cs) x (Cu/ Cs) x 100 

ru - peak response of each impurity from the^ 

Sompie solution 


r$ - peak response of nrnnoxidil from the Standard 
solution 

G = concentration of USP Minoxidil RS in the 
Standard solution (mg/mL) 

Cy = nominał concentration of minoxidi! in the 
Sample solution (mg/mL) 

Acceptance critena: See Tobie 7. 


TabDe 1 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT f°/ol 

Pyrimidine oxide analog 11 

0.19 

H* * 

Minoxldit 

1.00 

__ 

Pyrimidine analog 11 

0.37 

+* 

DeoxomEnoxidil c 

1.45 

** 

Any otber unknown im¬ 
purity 

— 

0.2 

Total impurities* 

— 

2.0 


2.4, -Diamin-6-chloro-pyrimrdjjie 3 oxide. 

2.4, -Diam in-6*chl oro-py ri ml d tn e. 

* 2,4,-Dlamin^ pip ridi no-pyrimidine. 

* ToLat impurities is the sum of all the impurities, Induding process-related 
impurities, Disregard peaks less than 0.05%. 

** A process-retated impurity that is eon troi led in the drug su bs tance. 

ADDITIONAL REQUIREMENT5 

* Packagiimg and Storage: Preserve in tight containers. 

* USP Reference Standards (11) 

USP Minoxidil RS 


BVlBnoxid58 Topical SoButSon 

DEFINITION 

MEnoxEdi! Topical Solution contains NLT 90.0% and NMT 
110.0% of the labeied amount of minoxidi! (CgHtsNsO). 

IDENTIFICATION 

* A. Rnfrared Absorption (197M) 

Sample: Evaporate 1 mL of the Topical Solution under a 
stream of nitrogen whlle heating at 50°. 

Acceptance criteria: Meets the reguirements 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution t as 
obtained in the Assoy. 

A55AY 
® Procedurę 

Soiution A: Add 0.65 mL of heptafluorobutyric acid to 
a 1000-mL yolumetric fiask. Dilute with water to 
volume. 

Solution B: Acetonitrile 
Mobile phase: See Tobie 1. 


Taijle 1 


Time 

(mini 

Soiution A 

(%1 

Sofution 6 

(%1 

0.0 

100 

0 

10.0 

60 

40 

10.1 

100 

0 

15.0 

100 

0 


Diiuent: Methanol and water (50:50) 

System suitabiiity solution: 0.4 mg/mL of USP Minox- 
idil RS and 0.001 mg/mL of USP Mlnoxidil Related 
Compound E RS in Diiuent 

Standard solution: 0.05 mg/mL of USP Mmoxidil RS in 
Diiuent 
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Sampie solution: Nominally 0,05 mg/mL of minoxidi! 
in Diluent 

Chromatographic system 

(See Chromatograpny {62 1), System Suitabiiity.) 

Modę: LC 

Detector: UV 280 nm 

Cotumn: 2.1 -mm x 1 CLcm; 1,7-jum packing LI 
Colurrm temperatura: 35° 

Flow ratę: Q.4mL/min 
Injection volume: 1 pL 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

Suitabiiity requirements 

Resolution: NLT 1.5 between minoxidif and minoxidif 
refated compound E, System suitabiiity solution 
Relative standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
CaJcufate the percentage of the Jabeled amount of rm- 
noxidil (C 9 H 15 N 5 G) in the portion of Topkal Solution 
taken: 

Result = (rufr$) x (Cj/Qj) x 100 

fu = peak response from the Sampie solution 

r 5 = peak response from the Standard solution 

C$ - concentration of USP Minoxidil RS tn the 
Standard solution (mg/mL) 

Cu - nominał concentration of minoxidil in the 
Sampie solution (mg/mL) 

Acceptance criteria: 90.0%—110.0% 

JMPURITIES 
0 Organic Impurities 

Solution A, Solution B, Mobile phase, Diluent, System 
suitabiiity solution, and Chromatographic system: 

Proceed as directed rn the Assay . 

Standard solution: 0.4pg/mL of USP Minoxidil RS in 
Diluent 

Sampie solution: Nominally 0.4 mg/mL of minoxidiI in 
Diluent , Pass through a suitable fi [ter of 0.2-j.mn porę 
size. 

System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

Suitabiiity reguirements 

Resolution: NLT 1.5 between minoxidii and minoxidiI 
related compound E, System suitabiiity solution 
Relative standard deviatton: NMT 2.8%, Standard 
solution 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of eath unspedfied impurity 
in the portion of Topical Solution taken: 

Result = (fu/fs) x (Cs/Cu) x 100 

ru - peak response of each unspedfied impurity 
from the Sampie solution 

r$ = peak response of minoxidii from the Standard 
solution 

Cs ~ concentration of USP Minoxidil RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of minoxidi[ in the 
Sampie solution (mg/mL) 

Acceptance criteria: See Tobie 2. Disregard any impu¬ 
rity peaks less than 0,05%. 


Table 2 


Narcie 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT f%1 

Minoxidil related 
compound A 
(pyrimrdine oxide 
analoaH 11 

0.36 

— 

Pyrimidine analo 

0.51 

_ 

Minoxidil 

1.00 

__ 

Minoxtdtl related 
compound E 
(deoxy m i n oxi di \) h 

1.03 

— 

IndiyiduaJ 

unspedfied 

jmourity 

— 

0.2 

Total impurities 

__ 

2.0 


a 2,6-Diamino-4-chloropyr[midine 1 'Oxide. 

b Process impurity ind ud ed in the table far Identification only. Procesu 
impurities are controlied in the drag substance, and are not to be report- 
ed or included in the total impurities for the drug product. 
c 6-Chtoropyrimid[ne-2,4-diam 1 ne. 
d 6-(Piperidin-l -yl)pyrimrdine-2,4-diarnifie, 

ADD1TEONAL REQUIREMENTS 

* Fackagsng and Storage: Preserve in tight containers. 
ł USP Reference Standards (11) 

USP Minoxrdil RS 

USP Minoxidi[ Related Compound E RS 
6-(Piperidin-1-yi)pyrimidine-2,4-diamine. 

C 3 H 15 Ns 193.25 


MirtazapSne 



/ 

HjC 


Ci ? H 1 ? N 3 265.35 

Pyrazino[2,1-a]pyrido[2,3-c][2]benzazepine,1,2,3,4,lQ,14b- 
h e xa h y d ro - 2 - m eth y I 

1,2,3,4, f 0,14b“Hexanydro-2-methylpyrazino[2,1 -a]pyrido 
[2,3-c][2]-benzazeprne [85650-52-8]. 

DEFINITION 

Mirtazapine contains NLT 98,0% and NMT 102,0% of 
mirtazapine (C 17 H 19 N 3 ), calcutated on the anhydrous basis. 

IDENTIFICATION 

* A, INFRARED ABSORPTION (197K) 

* 6 . The retention Limę of the major peak of the Sampie 

solution corresponds to that of the Standard soiution , as 
obtained in the Assay . 

ASSAY 
■ Procedurę 

Diluent: Acetonitriie and water (1: 1 ) 

Buffer: Dissolve 18 g of tetramethylammonium liydrox- 
Ide pentahydrate in 950 ml of water. Adjust with phos- 
phoric add to a pH of 7,4, Difute with water to 1 L. 
Mobile phase: Acetonitriie, m eth a no I, tetra hydrofit ran, 
and Buffer (15: 12.5: 7.5:65) 

Standard solution: 0.3 mg/mL of USP Mirtazapine RS 
tn Diluent 
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Sample solution: 03 mg/mL of Mirtazapine in Diluent 
Chromatographic system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 290 nm 

Column: 4,6-mm x 25-cm; packing LI 

Column temperaturę: 40° 

Flow ratę: 1.5 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Column efficiency: NLT 7000 theoretica! piates 

Ta i ling faetor: NMT 2.0 

Relative standard deviation: NMT 1,0% 

Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of mirtazapine (C 17 H 19 NO in 
the portion of Mirtazapine taken: 

Resuit = ( ru/n) x (G/G ) x 1 00 

r u - peak response from the Sample solution 

r$ - peak response from the Standard solution 

G - eoncentration of USP Mirtazapine RS in the 
Standard solution (mg/mL) 

Cu = eoncentration of Mirtazapine in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-l 02,0% on the anhydrous 
basis 

INIPURKTIES 

o Residue on Bcnition (281): NMT 0 , 1 % 

Detete the foUowing: 

•• Heavy Metals, Method li (231): NMT 10 pg/g* (Officiai h 

|arv2G18) 

$ 0RGANIC IMPURITIES 

Diluent, Buffer, and Mobile phase: Prepare as directed 
in the Assay. 

System suitability solution: 1.5 mg/mL of USP 
Mirtazapine Resolution Mixture RS in Diluent 
Standard solution: 0.0015 mg/mL of USP Mirtazapine 
RS in Diluent 

Sample solution: 1.5 mg/mL of Mirtazapine In Diluent 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 240 nm 

Column: 4,6-mm x 25-cm; packing LI 

Column temperaturo: 40° 

Flow ratę: 1.5 mL/min 
Injection volume: 10 |iL 

Run time: Twice the retention time of mirtazapine 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę —The relatrve retention times are listed in Table 1. 

] 

Suitability reąuirements 
Resolution: NLT 13 between acydomirtazapine 
methyl derivative (impurity E) and 1 G-ketomirtazapine 
(impurity F), System suitability solution 
Tailrng faetor: NMT 2.0, Standard solution 
Relative standard deviatlon; NMT 10.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calcu[ate the percentage of each impurity in the por¬ 
tion of Mirtazapine talien: 

Resuit - (ru/rs) x (G/G) x ( 1 /f) x 100 


r u - peak response of any impurity from the 
Sample solution 

r 5 = peak response of mirtazapine from the 
Standard solution 

Ci = eoncentration of USP Mirtazapine RS in the 
Standard solution (mg/mL) 

Cu = eoncentration of Mirtazapine in the Sample 
solution (mg/mL) 

F - reladve response faetor (see Table 7) 

[Notę—D lsregard any peak with a resuit of 0.05% or 
less, as calculated using the formula given above,] 
Acceptance criteria: See Table L 


Table 1 


Impurity Marne 

Rdative 

Retention 

Time 

Relative 

Response 

Faetor 

Acceptance 
Criteria, 
NMT (W 

Mirtazapine N- oxide iJ 

0.2 

0.8 

0.1 

Acydomirtazapine al- 
cohol h 

0.3 

0,8 

0,1 

1-Ketom irtazaoine 11 

0.35 

1.0 

0.1 

D esm e thy 1 m i rtaza p i n e d 

0.4 

1.0 

0,1 

Mirtazapine 

1.0 



Acydomirtazapine 
methyl derivative c 

1.3 

1.0 

0,1 

10-Keto mirtazapine' 

1.35 

5.0 

0.1 

Any individua1 unspect- 
fied impurity 


1.0 

0.10 

Total impurihes 

— 

0.5 


[Notę—D isregard any peak representing fess than 0,05% of the ma In 
peak and any peak that fs due to the Diluent .] 

■ k 1 ,2, 3,4 r 10,14b-Hexahydro-2-methylpyrazma[Z, 1 -£j]pyrido[2,3"d 
[2]benżazepEne 2-oxide (Empuhty A). 

b (2-(4“Methyh2-phenylpiperazinn -yl)pyridin-3-y!)methanol (Impurity B). 

c (2-Methyh3,4,10, Hb-tetrahydrobenzo[c]pyrazino[1,2-a]pyndo[3,2- 
/]az;epinJ(2/ł)-ane (Impurity C), 

43 1,2,3 ,4 ,1 0, 14b-Hexahydropyrazino[2,l-ff]pyrido[2,3-di2]benzazepFne 
(Impurity D), 

■ 4-MĘthyM -(3-methylpyridin-2-yJ)-2-phenylpiperażine (impurity E). 

1 2-Methyl-1,2,3,44etrahydrobenzoEc]pyrazino[1 H 2-o] pyr i d o [ 3,2 - /] azep in ^ 
1Q(14bKH>ne (impurity F). 

SPECIFIC TE5TS 

® Water Deterwunation, Method I (921): NMT 3.5% 

* Optical Botation, Specific Rotation (781S) 

Sample solution: 10 mg/ml, in denatured aicohol 
Acceptance criteria: +2° to -2° 

ADDITIONAL REQUIREMENTS 

® Packaging and Storage: Preserve In tight containers, 
and storę at controtled room temperaturę. 

* Labeling: La bel it to indicate whether it is anhydrous or 

hemihydrate. 

* USP Reference Standards (11) 

USP Mirtazapine RS 

USP Mirtazapine Resolution Mixture RS 
Thts resolution mixture contains approximately 0.1% w/ 
w each of the fol łowi ng: 

Impurity A: 1,2,3,4,10,14b-Hexahydro-2-methy]pyrazino 
[2,1 -o]pyndo[2,3-c][2]benzazepine 2-oxide. 

Impurity B: (2-(4-Methyl-2-phenylpIperazind-yl)pyridin- 
3-yf)methanol. 

Impurity C: (2-Methy3-3,4,1 OJ 4b-tetrahydrobenzo 
[c]pyrazino[l ,2-o]pyrido[3,24]azepin-1 (2H)-one. 
Impurity D: l,2,3,4JQJ4b-Hexahydropyrazino[2J- 
o]pynao[2,3-c][2]benzazepine. 

Impurity E: 4-MethyfJ-(3-methylpyrldin-2-yl)“ 
2-phenyfpiperazine. 

Impurity F: 2-Methyhl ,2,3,4-tetrahydrobenzo[c]pyrazino 
[1,2-ajpyndo[3,2-fjazepin-10(14bN)-onę ł 


USP Monographs 

















5188 Mirtazapine / Official Monogrophs 


USP 40 


IViirtazapine Tablets 

DEFINITION 

Mirtazapine Tablets contain NLT 90,0% and NMT 110.0% 
of the labeled amount of mirtazapine (C 17 H 19 N 3 ). 

IDENTIFICATION 

* A, INFRARED A&SORPTION (197K) 

Extraction mixture: n-Hexane and water (1:1) 

Sample: Transfer an amount equivalent to 30 mg of 
mirtazapine from frnely powdered Tablets to a suitable 
centrifuge tubę. Add txtraction mixture to obtain a solu- 
tion of T mg/mL of mirtazapine in n-hexane. Shake for 
5 min, and centrifuge. Decant, and evaporate the 
supernatant 

Standard: Dissolve USP Mirtazapine RS in Extraction 
mixture to obtain a solution havtng a concentration of 
about 1 mg/mL of mirtazapine in’n-hexane. Shake for 5 
min, and centrifuge, Decant, and evaporate the 
supernatant. 

* B the retention time of the major peak of the Sample 

solution corresponds to fchat of tne Standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Diluent: Acetonitrile and water ( 1 : 1 ) 

Buffer: Dissolve 18.0 g of tetramethylammonium hy- 
droxide pentahydrate in 950 mL of water, Adjust with 
phos^horic acta to a pH of 7.4, and dllute with water 

Mobile phase: Acetonitrile, methanol, tetrahydrofuran, 
and Buffer ( 15:12,5: 7,5:65) 

Standard solution: 0.3 mg/mL of USP Mirtazapine RS 
in Diluent 

Sample solution: Nominally 0.3 mg/mL of mirtazapine 
{from an amount equivalent to the weight of 1 Tablet 
from NLT 20 frnely powdered Tablets) in Diluent Shake 
vigorously for 10 min, centrifuge an aliguot, and use 
the elear supernatant. 

Chromatographic system 
(See Chromatograpny (621), System Suitability ,) 

Modę: LC 

Detector: UV 290 nm 

Column: 4.6-mm x 25-cm; packing LI 

Column temperaturę: 40° 

Flow ratę: 1.5 mL/min 
Injection volume: 10 pL 
System suitability 
Sampte: Standard solution 
Suitability requirements 
Column efficiency: NLT 7000 theoretical plates 
Tailing factor: NMT 2.0 
Reiative standard deviation: NMT 1.5% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
mirtazapine (C 17 H 19 N 3 J in the portion of Tablets taken: 

Result = (rjrji) x (C$ fC u ) x 100 

r u = peak response from the Sampte solution 

rs = peak response from the Standard solution 

Q = concentration of USP Mirtazapine RS in the 
Standard solution (mg/mL) 

Cw - nominał concentration of the Somple solution 
(mg/mL) 


Acceptance crlteria: 90.0%-110.0% 

PERFORMANCE TEST5 

• DtSSOLUTION (711) 

Medium: 0.1 N hydrodrlonc acid; 900 mL 
Apparatus 2: 50 rpm 
Time: 15 min 

Sample solution: Pass a portion of the solution under 
test through a suitable filter, Dilute with Medium , if 
necessary. 

Standard solution: USP Mirtazapine RS in Medium in a 
concentration similar to the one expected tn the Sample 
solution 

Instrumental oonditions 

(See Ultraviolet-Visible Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: 315 nm 
Analysis 

Samples: Sompie solution and Standard solution 
Calculate the percentage of the labeled amount of 
mirtazapine (CuHiłNiJ dissofved: 

Result = {AutAi) xQxVx0 /0 * 100 

Au - absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs = concentration of USP Mirtazapine RS in the 
Standard solution (mg/mL) 

V ~ volume of the Medium , 900 mL 
i = la bel claim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
mirtazapine (C^H^Na) is dissolved, 

• Unifgriwitv of Dosage Unus (905): Meet the 

requirements 

IMPURITIES 

• ORGANIC IMPURITIES 

Diluent, Buffer, and Mobile phase: Proceed as di- 
rected in the Assay . 

System suitability solution: 1.5 mg/mL of USP 
Mirtazapine Resolution Mixture RS in Diluent 
Standard solution: 0.015 mg/mL of USP Mirtazapine 
RS in Diluent 

Sample solution: 1.5 mg/mL of mirtazapine (from an 
amount equivalent to the weight of 1 Tablet from NLT 
20 finely powdered Tablets) in DiluenL Shake viqorousiy 
for 10 min, centrifuge an aliquot, and use the elear 
supernatant. 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 240 nm 

Column: 4.6-mm x 25-cm; packing LI 

Column temperaturę: 40° 

Flow ratę: 1.5 mL/min 
Injection volume: lOpL 

Run time: 2 times the retention time of mirtazapine 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times are listed in Tobie 

U 

Suitability requirements 

Resolution: NLT 1.5 between acyclomirtazapine 
methyl derivative (impurity E) and 10-ketomirtazpine 
(impurity F), System suitability solution 
Tailing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 10.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Tablets taken: 


Result = (ru/fs) x (Q/Cv ) x (1/f) x 100 
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r u - peak response of any impurity from the 
Sampie solution 

^ - mirtazapine peak response from the Standard 

solution 

Cs = concentration of USP Mirtazapine RS in the 
Standard solution (mg/ml) 

C u - nominał co ocen trat ton of the Sampie solution 
(mg/mL) 

F = relative response factor for the corresponding 
impurity (see Tobie 7) 

Acceptance criteria: See Table 7. 


Table 1 


Name 

Rdative 

Retention 

Time 

Re!ative 

Response 

Factor 

Acceptance 
Criteria, 
NMT ( o / o ) 

Mirtazapine N-oxide J 

0.2 

0.3 

0.2 

Acyclomirtazapine ał- 
cohoPa 

0.3 

— 

— 

1 -Ketomirtazpine c 

0.35 

1.0 

0.2 

D es methy 1 m i rta za pi ne* * 

8 

0.4 

— 

— 

Mirtazapine 

T.O 

_ 


Acy cl o m i rta za pi ne 
methvl denvat?ve e 4 

13 

— 

— 

10-Ketomirtazapine J 

135 

5.0 

0,2 

Any indMduai unsped- 
fied degradation 
pro duet 

— 

1.0 

0.2 

Tota! impurities 


— 

2.0 


[NOTĘ—Disregard any peak represenyng less Ihan 0.05% of the mairt 
peak and any peak that is due to the Difuent.] 
n 1 t 2 f 3,4/1 OJ 4b-Hexahydro-2-nnethy Ipy razinof2,1 -ęr]pyrfdo[2, 3-c] 
[2]benzazeprne 2-oxide. (Impurity A) 

b {2-(4-Methyf-2-phenylpipera2in-l-yl)pyridin-3-y!)methanoL (Impurity B) 
c (2-Methyl-3,4,1 OJ 4b-tetrahydrobenzo[c]pyrcizEno[l,2-o]pyrido[3,2- 
/]azepin-t (2tf)-ane. (Impurity C) 

[f 1 , 2 , 3,4,10, T 4b-Hexahydrapyrazino[2 # 1 *a]pyrldo[2,3-c] [2]benzazepine. 
(Impurity D) 

e 4-Methyl-l-(3-meEhylpyridin-2-yl)-2-phenylpipera2:ine. (Impurity E) 

1 2 - M ethyl -1,2,3,4 - tetra hyd roben zg [e] py ra zi nop, 2 - ci] pyridof 3,2 - Qaze p in - 
lQ(T4btf)-one. (Impurity F) 

f Process impurity. Included for Identification purposes only. Not lo be 
included in Toto! tmpurities. 

ADD1TIONAL REQUIREMENT5 

* Packaging and Stgrace: Preserve in tight, iight-resrstant 
containers, and storę at controUed room temperaturę. 

* OSP Reference Standards (11) 

USP Mirtazapine RS 

USP Mirtazapine ResoJution Mixture RS 
This resolution mixture contains approximate!y 0.1% 
w/w of each of the foflowing: 

impurity A: 1,2,3,4,10,14b-Hexahydn>2-methylpyrazino 
[2,l-G]pyrido[2,3-c][2]benzazepine 2-oxide, 

Impurity B: (2"(4~MethyL2-phenylpiperaziml-yl)pyndii> 
3~yl)methanoL 

impurity C: (2-Methyf-3,4,10,14b-tetrahydrobenza 
[cjpyrazinofl ,2-o]pyrido[3,2-flazepin“1 (2H)-one. 
impurity D: 1,2,3,4,10,14b-Hexahyd ropy razi no[2,1- 
a]pyndo[2,3-e][2]benzazepine. 

Impurity E: 4-Methyi-1 -(3-methylpyridin-2-yl)- 
2-phenylpiperazine. 


Impurity F: 2-MethyM ,2,3,4-tetrahydrobenzofeJpyrazino 
[1,2-o]pyrido[3,2-f]azepin-l 0(14bW)-one. 


Mirtazapine Orally Disiriiegrating 
Tablets 


DEFENITION 

Mirtazapine Orally Disinlegrating Tablets contain NLT 90.0% 
and NMT 110.0% of the labeTed amount of mirtazapine 

JDENTIFBCATION 

a A. INFRARED ABSORPTION (19/K) 

Standard solution: Dissolve 30 mg of USP Mirtazapine 
RS in a separatory funnel containing 30 ml of water, 
and add 30 mL of n-hexane. Shake vigorously for 5 
min. Allow the solution to separate into Lwo layers. Fil- 
ter the n-hexane layer through glass wool, and evapo¬ 
ra te to dryness. 

Sampie solution: Transfer a quantity of fineiy powdered 
Tablets, equivalent to 30 mg of mirtazapine, to a sepa¬ 
ratory funnel. Add 30 mL of water and 30 mL of n-hex- 
ane. Shake vigorously for 5 min. AJ Iow the solution to 
separate into two layers, Filter the n-hexane layer 
through gfass wool, and evaporate to dryness. 

o B. The retention tirne of the major peak of the Sampie 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Difuent: Acetonitrile and water (50:50) 

Diiuted phosphorlc acid: Water and phosphoric acid 
(1000:3) 

Buffer: Dissolve 1 g of monobasic potasslum phosphate 
and 1.7 g of pentanesulfonic acid sodium salt in 1 L of 
water. Adjust with Diiuted phosphorlc add to a pH of 4.7 
±0,1, and filter 

Mobile phase: Acetonitrile and Buffer (25:75) 

Standard stock solution: 0,3 mg/mL of USP 
Mirtazapine RS in Difuent 

Standard solution: 0.036 mg/mL of USP Mirtazapine 
RS in Mobile phase from the Standard stock solution 
Sampie stock solution: 0.3 mg/mL of mirtazapine in 
Difuent (from NLT 20 Tablets, fineiy powdered). Soni- 
cate for 15 min with occasional swlrling, and shake for 
30 min, [Ngte—A lternaLivety, dissofve 10 Tablets in a 
vo3ume of a mixture of acetonitrile and water (90:1 0) 
to obtain a 0.3 mg/mL solution of mirtazapine, Shake 
or stir until the mixture is free from lumps.] 

Sampie solution: Nominally, 0,036 mg/mL of 
mirtazapine in Mobile phase obtained as follows: transfer 
40 mL of the Sampie stock solution into a centrifuge 
tubę, and centrifuge at 3000 rpm for 10 min. Transfer 
6.0 ml of the supernatant into a 50-rnL volumetric 
fiask, and drlute with Mobile phase to volume, Pass the 
portion through a polypropylene membranę filter of 
0.45-pm porę size, Discard at least the first 5 mL of 
filtrate. 


USP Monographs 



















5190 Mirtazapine / Official Monographs 


USP 40 


Chromatographic system 

(See Ch ro ma tog ranny {62} ), System Suita bili ty.) 

Modę: LC 

Detector: UV 290 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LI 
Flow tatę: 1 ml/min 
Injection size: 20 fiL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tai ling factor: NMT 2.0 
Re!ative standard deviation: NMT 2,0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calcu tatę the percentage of the labeled amount of 
mirtazapine (C 17 H 10 N 3 ) In the portion of Tablets Laken: 

Resutt = (fy/fs) x (CdC u ) x 100 

fu = peak response from the Sample solution 

n - |Deak response from the Standard solution 

C 5 = concentration of USP Mirtazapine RS (mg/mL) 
Cu = nominał concentration of mirtazapine in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-l 10.0% 

PERFORMANCE TESTS 
® DlSINTEGRATiON (701): NMT 60 s 
o Dissolution (711) 

Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 2: 50 rpm 
Time: 15 min 

Sample solution: Sample per Dissolution (711). Pass 
through a filter of 0.45-pm porę size, and discard the 
first 5 mL of the fjltrate. 

Standard solution: 33 pg/mL of USP Mirtazapine RS in 
Medium 

Instrumental condltions 

(See UltravioletA/isible Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: 316 nm 
Blank: Medium 
Celi: (15 cm 

Analysis: Determine the percentage of mirtazapine 
(C 17 H 19 N 3 ) dissoNed; 

Resuft = (AJ As) x G x V x (1 fi) x 100 

A u = absorbance of the Sample solution 

A 5 = absorbance of the Standard solution 

Q - concentration of USP Mirtazapine RS in the 
Standard solution (mg/mL) 

V - volume, 900 mL 
L = labę! ctaim of mirtazapine (mg/TabJet) 
Tolerances: NLT 80% (Q) of the labeled amount of 
mirtazapine (Ci ? H|qN 3 ) is dissofved. 

* Uniformity of Dosage Units (905): Meet the 

requirements 

IMPURITIES 

• ORGANIC iMPUMTIES 

Solution A: Dissolve 7.2 g of tetramethytammonium hy- 
droxide pentahydfate in 4 L of water. Add 1 mL of trr- 
ethylamine. Adjust with phosphonc acid to a pH of 7.4. 
Solution B: Acetonitrile, metnanol, and tetrahydrofuran 
(170:145:85) 

Diluent: Acetonitrile and water (50:50) 

Mobile phase: See Table 1. 


Table J ( Continued ) 


Time 

Solution A 

Solution B 

(min) 

(%1 

Wa) 

10.0 

46 

54 

18.4 

46 

54 

1 S.5 

61 

39 

22.0 

61 

39 


System suitability solution: 03 mg/mL of USP 
Mirtazapine RS rn Diluent 
Standard solution: 0.01 5 mg/mL each of USP 
Mirtazapine RS, USP Mirtazapine Rdated Compound A 
RS, USP Mirtazapine Related Compound B RS, USP 
Mirtazapine Related Compound C RS, and USP 
Mirtazapine Related Compound D RS in Diluent 
Sample solution: Nominally, 1.5 mg/mL of mirtazapine 
in Diluent from NLT 5 Tablets 
Chromatographic system 
(See Chromatograpny (621), System Suitability ) 

Modę: LC 

Detector: UV 240 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Column temperaturę: 40 D 
Flow ratę: 1.2 mL/min 
Injection size: lOpL 
System suitability 

Sampfes: System suitability solution and Standard 
solution 

Suitability requlrements 

Tailing factor: NMT 2.0, System suitability solution 
Relative standard cfeviation: NMT 2.0%, System suit¬ 
ability solution 

Resolution: NLT 4,0 between the mirtazapine and 
mirtazapine related compound D peaks, Standard 
solution 
Analysis 

Sampfes: Standard solution and Sample solution 
Cakulate the percentage of each Sndividua! specified 
impurity in the portion of Tablets taken: 

Result - (ruin) x (Cs/Cu) x 100 

ru - peak response of each indiyidual specified 
impurity from the Sample solution 
rs - peak response of the corresponding related 
compound from the Standard solution 
C 5 = concentration of each individua! impurity in 

the Standard solution (mg/mt) 

Cu = nominał concentration of mirtazapine in the 
Sample solution (mg/mL) 

Calculate the percentage of each individual unspecified 
impurity in the portion of Tablets taken: 

Result = (ru/n) x (CdCu) x 100 

ru - peak response of each individuai impurity 
from fne Sample solution 
n = peak response of mirtazapine from the 
Standard solution 

C s - concentration of mirtazapine in the Standard 
solution (mg/mL) 

Cy - nominaf concentration of mirtazapine in the 
Sample solution (mg/mL) 

Acceptance criteria: See Table 2. [Notę—D isregard 
any peak fess than 0.05%.] 


Table 1 


Time 

(mini 

Solution A 

Solution B 
(%1 

0 

61 

39 

6.0 

61 

39 
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Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Mirtazapine related 
comDOund 8 

0.23 

0,5 

Mirtazapine related 
eomoound C 

0.51 

0.5 

Mirtazapine related 
eomoound A 

0.62 

0.5 

Mirtazaome 

1.0 

_ 

Mirtazapine related 
eomoound D 

1,3 

0.5 

Any indivrdual un- 
Specified degrada- 
tion oroduct 

— 

0.5 

Total impurities 

— 

3.0 


AODiTfONAL REQU1REMENT$ 

* Packaging and Storage: Storę at controlled room tem¬ 

peraturę, Protect from light and moisture. 

* USP Reference Standards {11) 

USP Mirtazapine RS 

USP Mirtazapine Related Compound A RS 
1,2,3,4,10,14b-Hexahydropyrazino[2,l -o]pyrido[2,3-c] 
[2]benzazepine, 

C> ć Hi 7 N 3 251.33 

USP Mirtazapine Related Compound B RS 
1,2,3,4,10,14b-Hexahydro-2-methylpyrazino[2,1 - 
a]pyndo[2,3-c]f2]benzazepine 2-oxide monohydrate. 
CwH,9N 3 0- H 2 0 299.36 

USP Mirtazapine Related Compound C RS 
2-Methyl-3,4,10,14b4etrahydrobenzo[c]pyrazmo[1,2- 
o]pyrido[3,2-/]azepin-1(2//)-one, 

C 17 Hi 7 NjO 279.34 

USP Mirtazapine Related Compound D RS 
2-MethyM # 2,3,4-tetrahydrobenzo[c]pyrazino[l t 2* 
a]pyrido[3,2-/]azepin-T0(14bH)-one, 

Ci/Hi/NiO 279.34 


Misoprostol 



C^HmOj 382 53 

Prost-1 3-en-1-oic add, 11,16-dihydroxy-T6-methyl-9-oxo- l 
methyf ester, (lR*,2/?*,3R*,f)-; 

(±)*Metnyl (1 R,2R,3R)-3-hydroxy-2-[{£)*(4R5)^4-hydroxy- 
4 -methyl-1 -octeny l]-5-oxocy clopentaneheptanoa te 
[59122-46-2]. 

DEFIN1TION 

Misoprostol contains NLT 97.0% and NMT 102.0% of 
CzjH^Oi, calcu lated on the anhydrous basis. 

IDENTIFICATION 

* A. INFRARED Absgrption (1975) 

Sampie solution: 30 mg/mL 
Medium: Chloroform 

* B. The retention time of the major peak of the Sampie 

solution corresponds to that of tne Standard soludon r as 
obtained in the Assay. 


ASSAY 

• Procedurę 

Mobile phase: 2,2,4-Trimethylpentane, dloxane, and 
acetomtrile (78:21.5:0.5) 

Standard solution: 5.0 mg/mL of USP Misoprostol RS 
in Mobile phase 

Sampie solution; 5.0 mg/mL of Misoprostol in Mobile 
phase 

Chromatographk system 

(See Chromatograpny {6 21), System Suitabifity.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 25<m; 5-pm packing L3 
Flow ratę: 2 mL/min 
Injection size: 20 pL 
System sultability 
Sampie: Standard solution 

[Notę —Identify the impurities based on the retention 
times shown in Impurity Table 7.] 

Suitability requirements 

Resolution: NLT 1.2, between the second diastere- 
omer peak for 12-epimisoprostoi and the Misoprostol 
peak 

Re1ative standard devlation: NMT 1.0%, for three 
replicate injections 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of CmHmO s in the portion of 
Misoprostol taken: 

Result = (ru/r s ) x (G/Cu) x 100 

ru - peak response of the Sampie solution 

r$ - peak response of the Standard solution 

C s - concentration of the Standard solution 

(mg/mL) 

Cu - concentration of the Sampie solution (mg/mL) 
Acceptance criteria: 97.0%-l 02.0% on the anhydrous 
basis 

IMPURITIES 
Organie Impurities 

* Procedurę i 

Mobile phase, Standard solution, Sampie solution, 
Chromatographic system, and System suitability: 
Proceed as directed in the Assay. 

Analysis 

Samples: Standard solution and Sampte solution 
Record the chromatogram for at least 3 Limes the 
retention time of the Misoprostol peak, and measure 
the peak responses. Identify the impurities based on 
the retention times shown in impurity Table h 
Calculate the percentage of each impurity in the por¬ 
tion of Misoprostol taken: 

Result = (ru/rs) x (Cs/Gj) x (1/F) x 100 

ry = peak response of each impurity from the 
Sampie solution 

r 5 = peak response of the Standard solution 
Cs - concentration of USP Misoprostol RS in the 
Standard solution (mg/mL) 

Cu - concentration of Misoprostol in the Sampie 
solution (mg/mL) 

F - relative response factor (see Impurity Tobie 1) 
Acceptance criteria 

Indmdual impurities: See Impurity Table L 
Tota! impurities: NMT 1.5% 
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Impurity Table 1 


Narne 

Re!ative 

Retention 

Time 

ReJatiue 

Response 

Factor 

Acceptance 
Criteria, 
NMT (°/ o \ 

A-Tvpe misoprostol- 1 

0.22 

7.8 

0,1 

8'Tvpe misoprostoP 

0.33 

OSO 

0,1 

NorprostoL 

0,51 

8.4 

OJ 

B-EpimisoprostoP 

071 

1,05 

0,3 

1 2 -E pi miso pros tak 

0.86 and 
0.92" 

1.08 

1.0 f 

Misoprostol 

1.0 

_ 

_ 

Any other individual 
impurity 


1.0 

0.1 


■ l Methyl 7-{(l R ł H 25 ł )-2-[(£)-4-hydroxy“4-methylocE-1 -enyJJ-5-oxocyc(openh 
3-enyljheptanoate. 

11 (£)-Methyl 7j244-hydroxy~4-methylact-l -eny!)-5-oxocydopenl.-l - 
enyf]heptanoate. 

c Methyl /-(ShydroKy-S-OKOtydopent-l-enyllheptanoate. 
d Methyl (15* J 2ff*,3R*)-3-hydroxy-2-[(£)-4-hydroxy-4-methyM-octjenyl]-5- 
oxocy cJ ope n ta n eh e pta no&te. 

'■ Methyl (15 fl ,2fi* / 35 łr }-S-hydroxy-2-[{Q-4-hydroxy-4-methyl-l -octenyl]-5- 
o xocydop en taneh eptan oa te, 

1 1Z-Epimisoprostoi consEsts of Ewo diastereomers thal are separated under 
these conditiani; i n Leg ratę both peaks together for the impurity calcula- 
tions. 

s Procedurę 2: Content of D? a stereo wers 

Mobile phase: Hexane, ethanol, and isopropyl alcohol 
(94:4:2) 

Sample solution: 1.0 mq/mL of Misoprostol in Mobile 
phase 

Chromatographrc system 

(See Chromatography (62 1), System Suita bil ity.) 

Modę: LC 

Detector: UV 205 nm 

Column: 4.6-mm x 25-cm; 5jim packing 13 
Column temperaturę: 40° 

Flow ratę: 1 mL/min 
injection size: 20 ^L 
System suitability 
Sam ple: Sample solution 

[NOTĘ—Identify the components based on their rda- 
tive retention times whlch are about 0.92 for the 
first diastereomer peak and 1.0 for the second dias¬ 
tereomer peak.] 

Suitability requirements 

Resolution: NIT 2.0, between the two diastereomer 
peaks 

Relative standard deviation: NMT 2.0% from the 
area of the first diastereomer peak 
Analysis 

Sample: Sample solution 

Calcu la te the fraction of the first diastereomer in the 
portion of Misoprostol taken: 

Resuit = n/(ri+ ra) 

n - peak response for the first diastereomer 

t 2 - peak response for the second diastereomer 

Acceptance criteria 

Fraction of the first diastereomer: 0.51-0.56 

SPECIF5C TESTS 

* WATER Petermination, Method Ic (921): NMT 0.5% 

ADDITIONAL REQU1REEV1ENT5 

« Packaging and Storage: Preserve in tight eontainers, 
and storę in a freezer 


■ USP Reference Standard* (11) 

USP Misoprostol RS 


tWIisoprostpa DispersSorc 

DEFINITION 

Misoprostol Dispersion is a mixture of Misoprostol and Hy- 
promellose. It coritains NLT 95.0% and NMT 104.0% of 
the labeled amount of misoprostol (Cz 2 H 3S 0 5 ). 

IDENTIFICATION 
e A. Ultraviolet Absorption 

Perform both Procedurę 7 and Procedurę 2. 

Procedurę 1 

Medium: Methanol and water (4:1) 

Sample solution: Nominally 16 jig/mL of miso prostot 
in Medium prepared as foliows, Disso]ve the amount of 
Misoprostol Dispersion, equivalent to 400 pg of mis¬ 
oprostol, in 25 mL of Medium. 

Blank: Prepare a solution of hypromellose in Medium 
having the same concentration as in the Sample 
solution , 

Analysis: Determine UV absorption spectrum of Sam¬ 
ple solution against the Blank from 330-230 nm. 
Acceptance criteria 1: It exhibits no maximum near 
280 nm. 

Procedurę 2 

Medium: Methanoi and 1 N potassium hydroxide 
(4:1) 

Sample solution: Add 10 ml of Medium to 10 ml of 
the Sample solution prepared from Procedurę 1. Allow 
to stand for 30 min at room temperaturo. 

Biank: Add 10 mL of Medium to 10 mL of the Blank 
prepared from Procedurę 1. Allow to stand for 30 min 
at room temperaturę. 

Analysis: Determine UV absorption spectrum of Sani¬ 
pie solution against the Blank from 330-230 nm. 
Acceptance criteria 2: II exhibits a maximum near 
280 nm. 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution, as 
obtained in the Assay . 

ASSAY 

* Procedurę 

[Notę —During addition of water to a solution of mis¬ 
oprostol in isopropyl alcohol, an exothermic reaction 
takes place. After each addition of water, invert the fiask 
to mix isopropyl alcohol and water. Allow the solution 
to coot to room temperaturę before the finał dilutiom] 
Buffer: 1.36 g/L of monobasic potassium phosphate in 
water, adjusted with phosphoric acid to a pH of 3.0 ± 
0.1 

Mobile phase: Isopropyl alcohol and Buffer (27:73) 
Standard stock solution: 0.5 mg/ml of USP Misopros- 
toi RS in isopropyl alcohol, [Notę —This solution is sla¬ 
bie u p to 28 days when sto red at 5 ± 3°.] 

Standard solution: 0.1 mg/mL of USP Misoprostol RS 
in water from Standard stock solution. [Notę —This solu¬ 
tion is stable up to 7 days when stored at 5 ± 3°.] 
Sample solution: Nominally 0.1 mg/mL of misoprostol 
prepared as foliows. Place an amount of Misoprostol 
Dispersion, equivaienf to about 10 mg of misoprostol, 
into a 1 00-mL volunnetric fiask, and add 25 mL of iso¬ 
propyl alcohol Shake to disperse the solid, place the 
solution in an ice bath, swirl, and allow to cool for 10 
min. Carefully add about 70 ml of water, previously 
chilled in a refngerator, remove from the ice bath, and 
shake. Sonicate as necessary at a temperaturę not ex- 
ceeding 20°. Eguillbrate to room temperaturę, dilute 
with water to votume, and immediately cooj the solu- 
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tion to 5°, [Notę —This solution is stable up to 7 days 
when stored at 5 ± 3°.] 

Chromatographic system 
(See Chromatograpny (6 21), System Suitabiiity.) 

Modę: LC 

Detector: UV 205 nm 

Column: 4.6-mm x 15-cm; 5-jim packing L7 
Temperatures 

Column: 50 ± 2 P ; the Mobile phase must be 
preheated prior to introduction on the column. 
Autosampler: 5 ± 3° 

Flow ratę: 1,5 mL/min 
Injection volume: 100 ).iL 
System suitabiiity 
Sam ple: Standard solution 

[Notę—USP Misoprostol RS contains 1 Z-epimisoprostol 
as a minor component The relative retention times for 
12-epimisoprostQl and misoprostol are 0.84 and 1.0, 
respectively,] 

Suitabiiity requirements 

Resolution: NLT 27 between 12-epimisoprostol and 
misoprostol 

Re!ative standard deviation: NMT 1.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of mis- 
oprostoJ (C^HisO*) In the portion of Misoprostol Dis- 
persion tak en: 

Result = (ru/n) x (Cs/ Cu) x 100 

ru - peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs = concentration of USP Misoprostol RS in the 
Standard solution {mg/ml) 

Cy - nominał concentration of misoprostol in the 
Sample solution (mg/mL) 

Acceptance criteria: 95.0%-1G4.Q% 

IMPURITIES 

« ORGANIC IftTPLIRITIES 

[Notę—D uring the addition of water to a solution of 
misoprostol m isopropyl alcohol, an exothermic reaction 
takes place. After eacn addition of water, invert the fiask 
to mix isopropyl alcohol and water. Allow the solution 
to cool to room temperaturę before the finał dilution.] 
Buffer, Mobile phase, Standard solution, Sample solu- 
tion, and Chromatographic system: Proceed as dt- 
rected in the Asscy. 

Diluent: fsopropyf alcohol and water (27:73) 

Blank: Prepare a solution of hypromellose in the Diiuent 
having the same concentration as in the Sample 
solution . 

Diluted standard solution: 0.5 jig/mL of USP Mis¬ 
oprostol RS in Diluent from Standard solution 
5ensitivity solution: OJ pg/mL of USP Misoprostol RS 
in Diluent from Diluted standard solution 
System suitabiiity 

Samples: Standard solution and Sensltivity solution 

Suitabiiity reguirements 

Resolution: NLT 27 between 12-epimisoprostol and 
misoprostol. Standard solution 
Signal-ta-noise ratia: NLT 10, SensitMty solution 
Analysis 

Samples: Sample solution , Blank, and Diluted standard 
solution 

Calculate the percentage of any individuaf impurity in 
the portion of Misoprostol Dispersion taken: 

Result ^ (ru/n) x (Cj/Cu) x (l/f) x 100 

r u ~ peak response of any individual impurity from 
the Sample solution 

r$ - peak response of misoprostol from the Diluteo 
standard solution 


Cs - concentration of USP Misoprostol RS in the 
Diluted standard solution (pg/mL) 

Cu - nominał concentration of misoprostot in the 
Sample solution (pg/mL) 

F ~ relative response factor (see Tobie 1) 

Acceptance criteria: See Table L Disregard a peak from 
the Diluent t eluting at about 4 min, and any other peak 
observed in the Blank . 


Table 1 


Na me 

Relative 

Retention 

Time 

Reiatlve 

Response 

Factor 

Acceptance 
Criteria, 
NMT (W 

12-E.pt misoprostol 

0.84 

__ 


S-EpimisoprostoŁh 

0.90 

0.90 

0.50 

Misoprostol 

1.0 

__ 


B-Tvpe misoorostok 

1.6 

078 

030 

A-Type misoprostot' 

1.9 

2.6 

030 

Any other indiridual 
impurity 

— 

1.0 

q;i 

Total impurities 


—. 

13 


ii a process impurity in the man ufa elu ring of misoprostot It li con- 
trolled in the misoprostol, wbich Is the starting materiał for the Misopros¬ 
tol Dispersion. Thts impurity i$ induded in the table for Identification only, 
and it is nono be reported or induded in the total imporities for the 
Misoprostol Dispersion. 

b MethyI (1 2fi*, 3 R* )-3 - hyd roxy-2 - [{E}-4 - hyd roxy-4 - methy3-1 -octenyIJ-5 - 
oxocyc I opentanebepianoate. 

C (£)-Methyl 7-[2-(4-hydroxy-4Hnelhy(cict-l -enyl)-5 oxocydop0nb1 - 
enyljheptanoate. 

d Methyl 7-[(1 R* t 2S* f(Epf-hydroxy-4-methy toct-1 -enyI]-5-oxocydopen U 
3-enyl]heptanoate. 

5PECIFIC TESTS 

* Water Determination, Method /c(921) 

Sample: 300 mg 

Analysis: Perform the test immediately after opening 
the sample Container. Use the evaporation tecnnique in 
which water [5 released and evaporated from the 5am- 
ple by heating it in an extemal oven at 105° and trans¬ 
feru nq it to the reaction celi with the aid of an Inert 
gas. 

Acceptance criteria: NMT 1.0% 

ADDITIONAL REQUIREMENTS 

* Packaging and StoracE: Preserve in tight containers, 

protected from light, and storę in a refrigerator. 
e Labeling: The label States that this article is not intended 
for direct administration to humans or animals. Labeł it 
to indicate the nominał concentration or percentage of 
misoprostol in the Misoprostol Dispersion. 

* USP Reference Standard* (11) 

USP Misoprostol RS 


Mitomycin 



CijHibNjOj 334.33 

Azirino[2 f ,3':3,4]pyrrolo[1,2-a]indole-47-dione, 6-amino- 
8-[[(aminocarbonyl)oxy]methyl]-l J a y 2,8,8a,8b-hex- 
ahydro-8a-methaxy-5-methyl-, [1 a5-(l aa,8/i8act,8ba)]-; 
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(1a5,85,8afl,8b5)-(6-Amino-8a-methoxy-5-methyl-4,7-dioxO“ 
1,1 a,2,4 t 7,8,8a,8b-octahydrQaztrinG[2',3':3,4]pyrrGlo[1 ,2- 
o] indof-8-y IJmethyl ca rba matę; 

Mitomydn Ć [50-07-7]. 

DEFINITION 

Mitomycin has a potency of NLT 970 ug/mg of mitomydn 

(Ć,sH T dKU03>. 

IDENTIFICATION 
* A, INFRARED ABSORPTION (197M) 

Analysis: Do not dry the sample and standard. 

Acceptance criteria: Meets the requirements 
» B. The retention time of the major peak of the Sample 
soiution corresponds to that of the Standard soiution, as 
obtained in the Assay. 

AS5AY 
® Procedurę 

Mobile phase: Dissolve 1.54 g of ammonium acetate in 
250 mL of methanol Add 5.0 ml of 0,83 N acetic acid 
and water to make 1000 mL 

System suitability soiution: 0.5 mg/ml of USP Mito¬ 
mycin RS and 7.5 mg/mL of 3-ethoxy-4-hydrox- 
ybenzaldehyde in M,N-dimethylacetamide 
Standard soiution: 0.5 mg/ml of USP Mitomycin RS in 
N^N-dimethyJacetamide 

Sampfe soiution: 0.5 mg/nnL of Mitomycin in N,N- 
dimethylacetamide 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 365 nm 

Column: 3,9-mm x 30-cm; 7 0-pm packing L11 
Flow ratę: 2 mL/min 
Injection volume: IOuL 
System suitability 

Sampies: System suitability soiution and Standard 
soiution 

[Notę—T he relative retention times for mitomydn and 
3-ethoxy-4-hydroxybenzaidehyde are 1.0 and 1.4, 
respectlvely.] 

Suitability requlrements 
Resoiution: NIT 1.8 between mitomydn and 
3-ethoxy-4-hydroxybenzaldehyde, System suitability 
soiution 

Tailing factor: NMT 1.3, Standard soiution 
ReJative standard deviation: NMT 2.0%, Standard 
soiution 

Analysis 

Sampies: Standard soiution and Sample soiution 
Calculate the guantity, in pg/mg, of mitomydn 
(CisHiaN^Os) in the portion of Mitomycin taken: 

Result - (m/r 5 ) x (Q/Cu) x R 

r u - peak are a from the Sampie soiution 

r* - peak area from the Standard soiution 

Cs - concentration of USP Mitomycin RS in the 
Standard soiution (mg/ml) 

C LJ - concentration of the Sample soiution (mg/ml) 

P - potency of mitomydn in USP Mitomycin RS 

(pg/mg) 

Acceptance criteria: NLT 970 pg/mg 

IMPUR1TIES 
a ORGANIC INTPURITIES 

Soiution A: 077 g/l of ammonium acetate 
Sofution B: Methanol and Soiution A (20:80) 

Soiution C: Methanol and Soiution A (50:50) 

Mobile phase: See Table 1. 


Table 1 


Time 

Soiution 8 

Soiution C 

(min) 

( Q /°l 

jiy 

0 

100 

0 

10 

100 

0 

30 

0 

100 

45 

0 

100 

50 

100 

0 


Standard soiution: 0.025 mg/ml of USP Mitomycin RS 
in methanol 

Sensitivity sofution: 2.5 pg/ml of USP Mitomycin RS in 
methanol 

Sample soiution: 5 mg/ml of Mitomydn in methanol 
Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; 5-jam packing LI 

Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection volume: 10 \il 
System suitability 

Sampies: Sensitivity soiution and Standard soiution 

Suitability requirements 

Signal-to-noise ratfo: NLT 10, Sensitmty soiution 
Tailing factor: NMT 2.0, Standard soiution 
Relative standard deviation: NMT 5.0%, Standard 
soiution 
Analysis 

Sampies: Standard soiution and Sample soiution 
Calculate the percentage of each impurity in the por¬ 
tion of Mitomycin taken: 

Result = (ru/rs) x (Cs/Cu) x P x (FjfFz) x 100 

ru - peak response of each impurity from the 
Sample soiution 

fs - peak response of mitomydn from the 
Standard soiution 

G = concentration of USP Mitomycin RS In the 
Standard soiution (mg/mL) 

C u - concentration of the Sample soiution (mg/ml) 

P - potency of mitomydn In USP Mitomycin RS 

(Ug/mg) 

Fi = conversion factor, 0.001 mg/pg 
Fi = relative response factor (see Tobie 2) 
Acceptance criteria: See Table 2. The reporting thresh- 
otd is 0,05%. 


Table 2 


N a me 

RGlative 

Retention 

Time 

Rebtive 

Response 

Factor 

Acceptance 
Criteria, 
NMT {%) 

Al bo mitomydn O 

0.6 

TO 

0.5 

Mitomycin 

1.0 

__ 

— 

Mitomycin B h 

1.2 

TO 

0.5 

Cinnamamide 

1.3 

2.9 

0.5 

Mitomydn A c 

1.6 

TO 

0.5 


{(1 5, 2 5,4a 5, Sn R, 9 S. 9 a R) - 7-Am in o-9a -rneth oxy ■ 6-m ethy I -5, S-d i oxo -1,2,3,5, 
8,8a, 9,9a-o c tahyd ro-1,2 „ 4 a-m et h e n Q-(epin it ri la) pyr ro I o[ 1,2-a] indol-9 ■ 
yljmethyl carbamate. 

l1 {(1 a 5,8 S, Sa R, 8b5)-B a-Hydroxy-ć ~methoxy-1 ,5-dimethyl-4,7-dtexo-l,1a,2 ( 
AJ, 8 H 8a,8b-octahydroaiirino[2', 3':3,4]pyrrolo[l ,2-a|indoUB-yl|methyl car- 
bamate. 

c {{1 aS,85,Ba^8bSy6,8a-Dimethoxy-S-methyi-4 H 7-dioxo-l,l a,2A7,8,8a, 

B b-o ctahy d mazi ri n o[2\ 313, 4]py rrolo[l ,2-a] i nd ol- 8 -y 1) m ethy I ca rba ma te. 
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Tabfe 2 (Cantinued) 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Any mdividual 
unspedfied rmpuri- 
tv 

— 

1,0 

0.5 

Totafl impurities 

— 

—, 

2,0 


3 K] S,25,4 a 5, Sa R,9 5,9a B) - 7 - Am ino9a -meth oxymethy i - 5, 8-d roxo-1,2,3,5, 
8,8a, 9 t 9 a-ót ta hyd ro-1 , 2 t 4 a- metheno-(epi n i L rifo) py rrolo [ 1 1 2-a] j ndo I -9 - 
yljmethyl carbamate. 

|J {(1 a5,B5,Bafi # 8bS)"8a-HydrQxy-fi-mEthoxy~1,5-tl1meLhyl-4,7-dioxQ-1,1 a,2. 

4 p 7,8, Ba, 8b -octa hy dr oaz! r in o[23 1 :3,4]py r rdo[ 1,2-oJ in d ol-8-y 1 j methy I car- 
ba m atę. 

c j(l a 5, 8 5, Sa fl, 8b S>- 6,8a- Di mett>oxy-5-methy 1-4,7-dioicó- 1,T a, 2,4,7,8, Ba, 

8b-octahyrfraazirino[2 %¥: 3,4Jpyrrolof 1 ,2-a jindol-8-ylJmethyt carbamale, 

SPECIFiC TESTS 

* Cfiv stallinity (695): Meets the reąuirements 

* PH (791) 

Sampie: S-mg/mL suspension in water 
Acceptance criteria: 6,0-7.5 

* Water Determination, Method I (921): NMT 2.5% 

* Sterility Tests (71): Where the label States that Mito- 
myctn is sterile, it meets the requirements when testeo as 
directed for Test for Sterility of the Product to Be Examined f 
Membranę Filtration, 

* Bacterial Endotokins Test (85): Where the labeJ States 

that Mitomycin is stenie or must be subjected to further 
Processing during the preparation of injectable dosage 
forms, it contains NMT 10,0 USP Endotoxin Units/mg of 
mitomycin. 

ADDfTIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 

containers. Storę at 25°, exeursions permitted between 
15° and 30°. 

* Labeling: Where it is intended for use in preparing im 

jectable dosage forms, the label States that it is sterile or 
must be subjected to further processing during the prep- 
aration of injectable dosage forms. 

* USP Reference Standards (11) 

USP Endotoxm RS 
USP Mitomycin RS 


Mitomycin for Injjection 

DEFINmON 

Mitomycin for Injection contains NLT 90,0% and NMT 
120.0% of the labeled amount of mitomycin 
(CM N4O5). 

IDENTIFICATION 

• A. The retention time of the major peak from the Sampte 

solution corresponds to that from the Standard solution, 
as obtained in the Assay . 

AS5AY 

* Procedurę 

Mobile phase: Dissolve 1.54 g of ammonium acetate in 
250 ml of methanol. Add 5.0 ml of 0.83 N acetk acid 
and water to make 1000 mL 

System suitability solution: 0.5 mg/mL of USP Mito¬ 
mycin RS and 7.5 mg/mL of 3-ethoxy-4-hydroxy- 
benzaldehyde in N, W-dimethylacetamide 
Standard solution: 0.5 mg/mL of USP Mitomycin RS in 

N, N-d i m ethy I a ceta m i d e 

Sam ple solution: Add an acojrateiy measured volume 
of N,M-dimethylacetamide to 1 Container of Mitomycin 
for Injection to obtain a solution that is nominally 

O. 5 mg/mL of mitomycin. 


Chromatographic system 

(See Chromatography System Suitability.) 

Modę: LC 

Detector: UV 365 nm 

Column: 3,9-mm x 30-cm; 10-jim packing LII 
Flow ratę: 2 mt/min 
Injection volume: tOpL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he refative retention times for mitomycin and 
3-ethoxy-4-hydroxybenzaldehyde are 1.0 ano 1.4, 
respectively.] 

Suitability reguirements 
Resolution: NLT 1,8 between mitomycin and 
3-ethoxy-4-hydroxybenzaldehyde, System suitability 
solution 

Tailing factor: NMT 1.3, Standard solution 
Relative standard deviation: NMT 2,0%, Standard 
solution 
Analysrs 

Samples: Standard solution and Sampie solution 
Calculate the percentage of mitomycin (CisHiaNjOj) in 
the Container of Mitomycin for Injection taken: 

Result - (ff//rj) x (Cs/CJ) x P x F x 100 

r u = peak area from the Sampie solution 

r s - peak area from the Standard solution 

Q - concentration of USP Mitomycin RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of mitomycin in the 
Sampie solution (mg/mL) 

P = potency of mitomycin in USP Mitomycin RS 
(ng/mg) 

F = conversion factor, 0.001 mg/pg 
Acceptance criteria: 9Q.0%-12G.G% 

PERFORMANCE TESTS 

* Uniformity df Dosage Units (905): Meets the 

reguirements 

SPECIFIC TESTS 

* PH (791) 

Sampie solution: Constitute as directed in the labeling, 
Acceptance criteria: 6.0-8.0 where it contains manni- 
tol, and 5,5-8.5 where it contains hydroxypropyl 
betadex 

» Water Determinatjon, Method la (921) 

Sampie solution: Prepare as directed for a hygroscopic 
specimen, using the pooled contents of five containers. 
Acceptance criteria: NMT 5.0% 

* Bacterial Endotdxins Test (85): Contains NMT 10.0 
USP Endotoxin Units/mg of mitomycin 

* Sterility Tests (71): Meets the reguirements when 
tested as directed for Tesf for Sterility of the Product to Be 
Examined / Membranę Filtration 

* Constituted Solution: At the time of use, it meets the 

requfrements for Injections and implanted Drug Products 
(1), Specific Tests, Completeness and dańty of Solutions . 

* Other Reouirements: Meets the requirements in Injec- 

tions and Implanted Drug Products (1) 

ADDITIONAL REQUIREMENTS 


C hangę to reod: 

* Packacing and Storage: Preserve as described in 9 Pack- 
aging and Storage Requirements (659), injection Packogtng, 
Packaging for constitution* * ( cn \ kuy- 2 qu}, protected from 
light. Storę at 25 D , excursions permitted between 15° 
and 30T 
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* USP Reference Standards (11) 
USP Endotoxin PS 
USP Mitomycin RS 


Mitotane 



CnHidCU 320.04 

Benzene, 1 -chk>ro-2-[2,2-dichloro-l -(4-chlQrophenyl)ethyl]-, 

C RS)-; 

(±)-1,1 -Dichforo-2-(o-chloropheny!)-2-(p- 
chlorophenyl)ethane [53-19-GJ. 

DEFINITION 

Mitotane contains NLT 97.0% and NMT 103.0% of 
mitotane (CuHioCh), calculated on the anhydrous basis. 
[Caution—H andle Mitotane with exceptional eare, because 
it is a highly potent agent.] 

IDENTIFICATION 

* A, INFRARED ABSORFTION (197M) 

* B, The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer; 1.38 g/L of monobastc potassium phosphate in 
water, Adjust with phosphoric add to a pH of 2.5, 
Mobile phase: Acetonitrile and Buffer (75:25) 

System suitability solution: 0.2 mg/mL of USP 
Mitotane RS and 0.2 mg/mL of the p,p'-isomer of 
mitotane in Mobile phase ; [NOTĘ—Tne p,p'-isomer of 
mitotane is 1,1 -dicmoro-2,2-bis(p-chlorophenyl)ethane 
known as p,p'-DDD.] 

Standard solution: 0.2 mg/mL of USP Mitotane RS in 
Mobile phase 

Sample solution: 0.2 mg/mL of Mitotane in Mobile 
phase. [Notę—I nject within 48 h of preparation.] 
Chromatographic system 
(See Chmmatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 
Column: 4,6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection vo!ume: 10 pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for the p,p'-isomer 
of mitotane and mitotane are about 0.92 and 1.0, 
respectlvely.] 

Suitability requirements 
Resolution: NLT 1.5 between the p,p'-isomer of 
mitotane and mitotane, System suitability solution 
Tailing factor: NMT 1,5, Standard solution 
Relative standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the pereentage of mitotane (ChHioCU) in the 
portion of Mitotane taken: 

Result - (ry/fj) x (Cs/Cy) x 100 

ry - peak response from the Sample solution 

= peak response from the Standard solution J 


Ci = concentration of USP Mitotane RS in the 
Standard solution (mg/mL) 

Cu = concentration of Mitotane in the Sample 
solution (mg/mL) 

Aeceptance eriteria: 97.0%-l 03.0% on the anhydrous 
basis 

IMPURITIES 

* RESIDUE OM Ignition (281): NMT 0.5% 

SPECIFIC TESTS 

* Water Determination, Method la (921): NMT 0.5% 

ADDITIONAL REQUIREM£NT5 

* Packagimg and Storage: Preserve in tight, light-resistant 

containers. 

* USP Reference Standards (11) 

USP Mitotane RS 


Mitotane Tablets 


» Mitotane Tablets contain not less than 

90.0 percent and not morę than 110.0 percent of 

the labeled amount of mitotane (C14H10CI4). 

Packaging and storage—Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Mitotane RS 

Identification—Triturate a quantity of ftnely powdered 
Tablets, equivalent to about 500 mg of mitotane, with 
10 mL of water, fliter on a sintered-glass filter funnet, and 
wash the restdue with two 5-ml portions of water. Transfer 
the restdue to a smali beaker, add 4 mL of alcohol, heat to 
botling, and filter immediately, Ailow the filtrate to cool, fil¬ 
ter the crystals of mitotane, wash once with 2 mL of alco¬ 
hol, and ary in vacuum at 60° for 2 hours: the IR absorptton 
spectrum of a minerał oil dispersion of the mitotane so ob¬ 
tained exhibits maxima only at the same wavelengths as 
that of a similar preparation of USP Mitotane RS. 
DEsmtegration (701): 15 minutes, the use of disks being 

omitted. 

Uniformity of do sagę units (905): meet the reguire- 
ments. 

Assay— 

Standard preparation —Dissolve about 50 mg of USP 
Mitotane RS, accurately weighed, in methanol, and dilute 
quantitatively and stepwise with methanol to obtain a solu- 
tion havlng a known concentration of about 200 pg per mL. 

Assay preparation —Weigh and finely powder not less 
than 10 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 100 mg of mitotane, to a 
250-mL vo!umetric fiask, add 100 mL of methanol, and 
shake occasionally for 5 minutes, then dilute with methanol 
to volume, and rmx. Filter, rejecting the first portion of the 
filtrate, transfer 25.0 mL of the filtrate to a 50-mL volumetric 
fiask, dilute with methanol to volume, and mix. 

Procedurę—Concom i tan tly determine the absorbances of 
the Assay preparation and the Standard preparation in 1 -cm 
cells at the wavelength of maximum absorbance at about 
268 nm, with a suitable spectrophotometer, using methanol 
as the blank. 

Calculate the quantity, in mg, of ChHioCU in the portion 
of Tablets taken by the formula: 

Q.SC(Au/A s ) 

in which C is the concentration, in mg/mL, of USP Mitotane 
RS in the Standard preparation, and A u and A$ are the ab- 
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sorbances of the Assay preparation and the Standard prepa- 
ration, respectively. 


IVIitoxantrone Injection 

» Mitoxantrone Injection is a stenie solution of 
Mitoxantrone Hydrochloride in Water for Injec- 
tion. It contains the equivalent of not less than 
90.0 percent and not morę than 105.0 percent of 
the labeled amount of mitoxantrone 
(C 2 2 H 28 N 4 0 6 ). 

Packaging and storage—Preserve in single-dose or multi- 
ple-dose containers, preferably of Type 1 glass. 

Labefing—Label Injection to State both the content of the 
active motety and the name of the salt used in formulating 
the artide, Labei Mitoxantrone Injection to indicate that it is 
to be diluted to appropriate strength with water or other 
suitable fluid prior to adminrstration, 

USP Reference standards {Tl}— 

USP Mitoxantrone Hydrochloride RS 

USP Mitoxantrone System Suitability M)xture RS 

A mixture of 9,1 G-anthracenedfone, 8-aminQ-T,4- 
dihydfoxy-5[[2-[{2-hydroxyethyI)amino]ethyl]ammo]-, 
hydrochloride (CijHuNaOs * HCI 393.83} and USP 
Mltoxantrone Hydrochloride RS, 

Identification—Transfer a volume of Injection, equivalent 
to about 2 mg of mitoxantrone, to a 200-mL volumetric 
fiask, add 100 mL of water and 20 mL of 1 N hydrochforic 
add, dilute with water to yolume, and mix: the UV absorp- 
tion spectrum of this solution exhibits maxima and minima 
at the same wavelengths as that of a simiiar solution of USP 
Mitoxantrone Hydrochloride RS. 

Bacterial Endotoxins Test (85)—It contains not morę 
than 5 Endotoxm Units per mg of mitoxantrone. 

Sterility Tests {71)—It meets the requtrements when 
tested as directed for Membranę Filtrotion under Test for Ste¬ 
rility of the Product to be Examined, the entire contents of 
each Container being used. 
ptl (791): between 3,0 and 4.5. 

Chromatographic purity—U$inq Lhe chrom atogram of 
the Assay preparation obtained as airecled in the Assay, cal- 
culate the percentage of each impurity in the Injection 
taken by the formufa; 

100 (rjr s ) 

in which r t is the response of any individual peak, other than 
the main mftoxantrone peak; and o is the sum of the re- 
sponses of alt the peaks in the chromatogram, rnduding 
that of the main mitoxantrone peak: not morę than i .5% of 
any mdividuaS impurity and not morę than 3.0% of the total 
impurities is found. 

Other reguirements—It meets the requirements under łn- 
jections ona Implanted Drug Products {1). 

Assay— 

Sodium i-heptanesulfonate solution, Mobile phase, System 
su itability solution, and Chromatographic system —Proceed as 
directed in the Assay under Mitoxantrone Hydrochloride . 

Standard preparation —Transfer about 23 mg of USP Mito- 
xantrone Hydrochloride RS, accurately weighed, to a 50-mL 
voiumetric fiask, add 40 ml of Mobile phase, and dissolve by 
sonicating for about 5 minutes. Cool to room temperaturą 
dilute wifn Mobile phase to volume, and mix. This solution 
contains the equivalent of about 0.4 mg of mitoxantrone 
per mL. 


Assay preparation —Transfer an accurately measured vol- 
ume of Injection, equiva3ent to about 4 mg of mitoxantrone 
(C 22 H 2sN40ń), to a 10-mL volumetric fiask, dilute with Mobile 
phase to volume, and mix. 

Procedurę —Proceed as directed for Procedurę in the Assoy 
under Mitoxantrone Hydrochloride, Calcufate the quantity, in 
mg, of mitoxantrone (CzjHmN*©#) in each mL of the Injec- 
tion taken by the formula: 

(444.49 / 517.40)(10C / V)(r u / r s ) 

in which 444.49 and 517,40 are the molecular weights of 
mitoxantrone and mitoxanlrone hydrochloride, respectivefy; 
V is the volume, in mL, of the portion of Injection taken; 
and the other ternns are as defined therein. 


tVl5toxantrone Hydrochloride 



CaHasN-As • 2HCI 517.40 
9,10-Anthracenedione, 1,4-dihydroxy-5,8-bis[[2“ 
[(2-hydroxyethyl)amino]ethyi]aminoK dihydrochloride, 
l,4-Dihydroxy-5,8-bis[[2-[(2-hydroxyethyl)amino] 
ethyljamino]anthraquinone dihydrochloride. 

[70476-82-3]. 

» Mitoxantrone Hydrochloride contains not less 
than 97,0 percent and not morę than 102.0 per¬ 
cent of C 2 2H^N 4 0 6 ■ 2HCI, calculated on the an- 
hydrous basis. 

Packaging and storage—Preserve in tight containers. 

USP Reference standard* (11 }— 

USP Mitoxantrone Hydrochloride RS 

USP Mitoxantrone System Suitability Mixture RS 

A mixture of 9,10-anthracenedione, 8-amino-l ,4- 
dihydroxy-5[[2-[(2-hydroxyethyi)amino]ethyllamino]-, 
hydrochloride (C ta H 39 N 3 0 5 ■ HCI 393.83) and USP 
Mitoxantrone Hydrochloride RS, 

Identification, Infrared Absorption (197K). 

Water Determination, Method I {921): not morę than 
6,0%. 

Alcohol— 

Standard solution —Transfer 5.0 mL of dehydrated alcohol 
to a 250-mL volumetric fiask, dilute with water to vofume, 
and mix. Transfer 5.0 mL of this solution to a 500-mL voiu- 
metric fiask, dilute with water to volume, and mfx. 

internai standard solution —Transfer 5.0 ml of n-propyl al¬ 
cohol to a 250-mL volumetric fiask, dilute with water to 
volume, and mix. Transfer 5,0 mL of this solution to a 
500-mL vofumetric fiask, dilute with water to vo!ume, and 
mix. 

Standard preparation — 1 Transfer 10.0 mL of the Standard 
solution to a 25-mL volumetric fiask, add 10.0 mL of the 
Interno! standard solution, dilute with water to volume, and 
mrx, This solution contains 0.063 mg of alcohol (QHsOH) 
per mL. 

Test preparation —Transfer about 100 mg of Mitoxantrone 
Hydrocnioride, accurately weighed, to a 5-mL volumetric 
fiask, add 2.0 mL of the Interna! standard solution , dilute 
with water to vo!ume, and mix. Sonicate for 2 minutes and 
shake for 2 minutes, repeating these attions until the speci- 
men is completeiy dissolved. 
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Chromatographic system (see Chromotography (621)>—The 
gas chromatograph is equipped with a flame-iomzation de- 
tector and a 2 -mm x 3-m coiumn that contains 20 % phase 
Cl and 0 . 1 % phase C39 on silanSzed support 51 A. Maintain 
the coiumn at 50° for 5 minutes, then increase the tempera¬ 
turę at a rale of 30° per minutę. When 140° is reached, 
maintain that temperaturę for 20 minutes. Maintain the in- 
iection port at 2Q0 Q and the detection błock at 250°* Use 
nelium as the tarrier gas at a flow ratę of about 15 ml per 
minutę. Make adjustments if necessary (see System Suitobility 
under Chromatography (621)). Chromatograph the Standard 
preparation, and record the peak responses as directed for 
Procedurę: the relative retention Limes are about 0.5 for aico- 
hol and 1 .0 for n-propyl alcohol, the resolution, R, between 
the akohol and the mpropyl alcohol peaks is not less than 
6 , 0 , and the tai ling factors for the two peaks are not morę 
than 2 . 0 , 

Procedurę— [notę —Use peak are as where peak responses 
are indlcated.] Separately inject equat volumes (about 1 pL) 
of the Standard preparation and the Tesf preparation into the 
chromatograph, record the chromatograms, and measure 
the responses for the major peaks. Cafculate the percentage 
of alcohol (CżHsOH) in the portion of Mitoxantrone Hydro¬ 
chloride taken by the formula; 

500 (QW)(R u ł 

in which C is the eoncentration, in mg per ml, of alcohol 
(CjHsOH) In the Standard preparation; W is the weight, in 
mg, of Mitoxantrone Hydrochloride taken; and Ru and a*e 
the ratios of the response of the alcohol peak to that of the 
n-propyl alcohol peak obtained from the Tesf preparation 
and the Standard preparation, respeet[vely: not morę than 
1.5% is found. 


Defete the following: 

*Heavy metals (231)—Proceed as directed under Method 
//, excepf in the Procedurę to filter the fmal Solutions 
through a suitable add-resistant membranę filter of 0.22 pm 
or fi ner porosity, instead of viewśnq them over a dark sur- 
face: the precipitate on the filter ootained from the Test 
Preparation is not darker than that obtained from the Sfon- 
dard Preparation. The limit is 0.002%.# (omaai r-ian-Mia) 
Chromatographic purity—Usinq the chromatogram of 
Lhe Assay preparation obtained as directed in the Assay, caL 
culate the percentage of each impurity in the Mitoxantrone 
Hydrochloride taken by the formula: 

100 {ni u) 

in which r, is the response of any indMdual peak, other than 
the main mitoxantrone peak, and r, is the sum of the re¬ 
sponses of all the peaks in the chromatogram, including 
tnat of the main mitoxantrone peak: not morę than 1 . 0 % of 
any IndMdual impurity and not morę than 2.0% of tota! 
impunties is found. 

Assay— 

Sodium 1-heptanesulfonate soiution^D issolve 22.0 g of so- 
dium 1 -heptanesulfonate in about 150 ml of water, pass 
through a suitable filter having a 0.5-fim or fi ner porosity, 
and transfer the fiitrate to a 250-mL volumetric fiask. Wash 
the filter with about 50 ml of water, adding the fiitrate to 
the 250-mL volumetric fiask. Add 32,0 mL of glacial acetic 
acid to the volumetric fiask, dilute with water to volume, 
and mix. 

Mobile phase —P rep are a suitable degassed mixture of 
water, acetonitnle, and Sodium I-heptanesuifonate solution 
(750:250:25). Make adjustments if necessary (see System 
Suita bili ty under Chromotography (621)). 

System suitability solution —Prepare a solution of USP 
Mitoxantrone System Suitability Mixture RS in a suitable vol- 
ume of Mobile phase to obtain a solution contatmng about 


0,2 mg of 8-amino-l / 4-d*hydroxy-5[[2-[{2-hydroxyethyl)ami- 
no]ethyl]ammo]-9,10-anthracenedione hydrochloride (mito- 
xantrone related compound A) and 0.1 mg of mitoxantrone 
hydrochloride per mL, 

Standard preparation —Transfer about 20 mg of USP Mito- 
xantrone Hydrochloride RS, accurately weighed, to a 50-rnL 
yolumetric fiask, add 40 ml, of Mobile phase , and dissolve by 
sonicating for about 5 minutes, Cool to room temperaturę, 
dilute with Mobile phase to volume, and mix. 

Assay preparation —Transfer about 20 mg of Mitoxantrone 
Hydrochloride, accurately weighed, to a 50-mL volumetrk 
fiask, add 40 ml of Mobile phase, and dissolve by sonicating 
for about 5 minutes. Cool to room temperaturę, dilute with 
Mobile phase to vołume, and mix, 

Chromatographic system (see Chromatography (621))—The 
lfquid chromatograph is eguipped with a 254-nm detector 
and a 3,9-mm x 30-cm coiumn that contains packing L11. 
The flow ratę is about 3 mL per minutę, Chromatograph the 
System suitability solution , and record the peak responses as 
directed for Procedurę: the reiatrve retention times are about 
0,7 for mitoxantrone and 1.0 for mitoxantrone related com¬ 
pound A; the resolution, R, between mitoxantrone and 
mitoxantrone related compound A is not less than 3,0; and 
the tailing factor for the mitoxantrone peak is not morę 
than 2.0. Chromatograph the Standard preparation , and re¬ 
cord the peak responses as directed for Procedurę: the ca- 
pacity factor, k", for mitoxantrone h not less than 3.5; and 
the relative standard deviatlon for replicate injecttons is not 
morę than 2 , 0 %. 

Procedurę —Separately inject egual volumes (about 50 pi) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the major peaks. [notę— After use, wash 
the coiumn with a mixture of acetonitnle and water (50:50), 
and storę in this mixturej Calculate the guantity, in mg, of 
C 22 H 2 aN^ 0 6 ■ 2HC1 in the portion of Mitoxantrone Hydro¬ 
chloride taken by the formula: 

50C(Wr s ) 

in which C is the eoncentration, in mg per mL, of anhy- 
drous mitoxantrone hydrochloride in the Standard prepara¬ 
tion, as determined from the content of USP Mitoxantrone 
Hydrochloride RS corrected for the water content deter¬ 
mined by a tifrimetric water determination; and fu and r$ 
are the mitoxantrone peak areas obtained from the Assay 
preparation and the Standard preparation , respectwely. 


Modafinil 



CisHuNOzS 273.35 

Acetamide, 2-[(diphenylmethyl)sulfinyl]-; 
2-[(Diphenylmethyl)suffinyl]-acetamide [68693-11-8]. 

DEFINITION 

Modafinil contains NLT 98.0% and NMT 101,5% of 
C 1 SH 15 NO 2 S, calculated on the anhydrous basis, 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K> 

ASSAY 

* Procedurę 

Buffer: 6.8 g/L of potassium dihydrogen phosphate En 
water. Adjust with phosphoric acfd to a pH of 2,3. 
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Mobile phase: Acetonitrile and Buffer (35:65) 

Diluent: Acetonitrile and water (35:65) 

System suitability solution: 5 pg/mL of USP Modafinil 
RS and 10 pg/mL of USP Salicyltc Add RS in Diluent 
Standard solution: 04 mg/mL of USP Modafinil RS in 
Diluent 

Sample solution: 04 mg/mL of Modafinil In Diluent 
Chromatographk system 
(See Chromatogropny (621), System Suitability :) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 40° 

FJow ratę: 1 mL/min 
Injection size: 20 |iL 
System suitability 
Sample: Syste/n suitability solution 
[NOTH—The relative retention times for modafinil and 
salicyfic add are about 1.0 and 14, respectively.] 
Suitability requirements 

Resolution: NLT 1.3 between modafinil and salicyltc 
acid 

Talllng factor: NMT 1 .5 for the modafinil peak 
Relative standard deviation: NMT 2.0% for the 
modafinil peak 
Analysi s 

Samples: Standard solution and Sample solution 
Cafculate the percentage of modafinil (CisH^NO^S) in 
the portion of Modafinil taken: 

Result = (r«/rs) x (Cs/Co) x 100 

fu = peak response from the Sample solution 

n - peak response from the Standard solution 

Q = concentration of USP Modafinil RS in the 
Standard solution (mg/mL) 

Cu = concentration of Modafinil in the Sample 
solution (mg/mL) 

Acceptance criteria: 98,0%-101.5% on the anhydrous 
basis 

IMPURITIES 

* Residue on Ignition (281): NMT 04% 


Delete the foltowlng : 

•• Heaw METALS, Melhod II <231): NMT 20 ppm® ( 0 n mJ i 

jdn-20l&) 

• ORGANIC IMPURITIES 

Buffer, Mobile phase, Sample solution, System suita¬ 
bility solution, and Chromatographk system: Pre- 
pare as directed in the Assoy, 

System suitability 
Sample: System suitability solution 
Suitability reguirements 

Resolution: NLT 1,3 between modafinif and salicyli: 
add 

Taiftng factor: NMT 1.5 for the modafinil peak 
Relative standard deviatton: NMT 2.0% for the 
modafinil peak 
Analysis 

Sample: Sample solution 

Calculate the percentage of each Impurity in the por¬ 
tion of Modafinil taken: 

Result = {rJr T ) x ( 1 /F) x 100 

fu - peak response of each individual impurity 
r t = sum of tne responses of all the peaks 

f - relative response factor (see Table I) 
Acceptance criteria: See Tobie T 


Table 1 


Name 

Relative 

Retention 

Time 

Refative 

Response 

Factor 

Acceptance 
Criteria, 
NMT f%) 

Modafinil 

1,0 

_ 

_ 

Salievlfc acid J 

1.1 


_ 

Modafinil acid b 

1.4 

1.0 

0,5 

Modafinil sulfone* 

1.7 

0.9 

0.5 

Modafinil ester* 

3.0 

1.0 

0.5 

Any other individual 
unspecified impuri¬ 
ty 

— 

TO 

0.05 

Tolal imourities 

— 


1.0 


J Salicyllc acid Is used for calculating resolution and is not a potential 
impurity. 

b 2-[{Diphenylmethyl)suHinylJacelic acid, 

* 2- [(Dipb e n yI me thyl)s ulf ony l]aceta m (de. 
d 2-[(Diph@nylmethyl)sulffnyl]acetic add methyl ester, 

SPECIFIC TESTS 

* Water Determination, Method I (921): NMT 0.2% 

ADDITIONAL REQU!REMENTS 

■ Packaging and Storage: Preserve in well-closed contain- 
ers. Storę at controlled room temperaturę, 

* USP Reference Standards (11) 

USP Modafinil RS 
USP Salicyltc Acid RS 


Modafinil Tablets 


DEFINITION 

Modafinil Tablets contain NLT 90.0% and NMT 110.0% of 
the labeled amount of modafinil (C 15 H isNO^S), 

IDENTIFICATION 
i A. INFRARED ABSORPTION (197K) 

Standard specimen: Transfer a guantity, in mg, of USP 
Modafinil RS, equiva!ent to the labeled amount of 
modafinil, to a suitable Container. Add 50 mL each of 
dichloromethane and water. Shake the mixture, and aL 
Jow the layers to separate. Filter a portion of the lower 
(dichloromethane) layer, and evaporate to dryness, us- 
ing a stream of nitrogen if necessary. Prepare a potas- 
sium bromide pellet of the resEdue. 

Sample specimen: Crind 1 Tablet, and add 50 mL each 
of dichloromethane and water. Shake the mixture, and 
allow the layers to separate, Filter a portion of the lower 
(dichloromethane) layer, and evaporate to dryness, us- 
ing a stream of nitrogen if necessary. Prepare a potas- 
sium bromide pellet of the residue. 

Acceptance criteria: Meet the reguirements 

ASSAY 
* Procedurę 

Buffer: 6,8 g/L of potassium dihydrogen phosphate tn 
water, Adjust with phosphoric add to a pH of 23. 
Mobile phase: Acetonitrile and Buffer (35:65) 

Diluent A: Acetonitrile and water (35:65) 

Diluent B: Acetonitrile, water, and acetic acid (35:65:1) 
System suitability solution: 5 pg/mL of USP Modafinil 
RS and 10 pg/mL of USP Salicylic Add RS in Diluent A 
Standard solution: 0.4 mg/mL of USP Modafinil RS in 
Diluent B 

Sample solution: Weigh and finefy powder NLT 20 
Tablets. Transfer a portion of the powder, equivalent to 
100 mg of modafinil, to a 250-mL voiumetric fiask, add 
200 mL of Diluent B , and sonicate for about 5 min with 
intermittent manuał shaking. Di lute with Diluent B to 
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yolume, and mix. Pass through a suitable filter of 0.45- 
jim or frner porę size, and use the filtrate. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LI 

Column temperaturę; 40° 

Flow ratę: 1.0 mL/min 
Injection vo(ume: 5 pL 
System suitability 
Sample: System s uitability soiution 
[jsjotł—T he relative retention times for modafinil and 
saficylrc acid are 1.0 and 1.1, respectiyeiy.] 

Suitability reguirements 

Resolution: NLT 1.3 between modafinil and salrcylie 
acid 

Tailing factor: NMT 1.5 for the modafinil peak 
Relative standard deviation: NMT 2.0% for the 
modafinil peak 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of 
modafinil (CtsHtsNOaS) in the portion of Tabiets taken: 

Result = (rjr$) x (Cj/tu) x 100 

r u - peak response from the Sample soiution 

n - peak response from the Standard soiution 

Cs - concentration of USP Modafinil RS in the 
Standard soiution (mg/ml) 

Cu - nominał concentration of modafinil in the 
Sample soiution (mg/mL) 

Aeceptance criteria: 90.0%-l 10.0% 

PERFORMANCE TEST5 
* DISSOLUTION (711) 

Test 1 

Medium: OJ N hydrochlohc acid; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard soiution: Prepare a soiution having a known 
concentration of USP Modafinil RS in Medium. 

Sampie soiution: A fiitered portion of the soiution 
under test, suitably diluted with Medium if necessary 
Instrumental conditions 
(See Ultraviolet-Visibfe Spectroscopy (857).) 

Modę: UV 

Anaiyticaf wavelength: Absorption maximum at 
about 222 nm 
Analysis 

Samples: Standard soiution and Sample soiution 
Determine the amount of modafinil (CisHisNC^S) 
dfssolved. 

Tolerances: NLT 75% (Q) of the labeled amount of 
modafinil (Ci 5 H 15 NOżS} is dissolved. 

Test 2: If the product complies with this test, the label- 
ing indicates that the product meets USP Dissolution 
Test 2 . 

Medium: OJ N hydrochlohc acid; 900 ml 
Apparatus 2: 50 rpm 
Time: 45 min 

Standard soiution: (L/900) mg/mL of USP Modafinil 
RS, wliere L is the label daim fmg/Tablet). Prepare by 
dissoMng the standard in a volume of methanol 
equivalent to 5%-10% of the finał volume and then 
diluting with Medium to volume. 

Sample soiution: Pass a portion of the soiution under 
test through a suitable filter of 0.45-|im porę size. 
Instrumental conditions 
(See Ultraviołet-Visihle Spectroscopy (857).) 

Modę: UV 

Analytical waveiength: Absorption majdmum at 
about 225 nm 


Celi: OJ cm 
Blank: Medium 
Anaiysrs 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of modafinil (CisHisNO^S) 
dissotved: 

Result - (AJ As) x Cs x V x (1 /L) x 100 

Ay - absorbance of the Sample soiution 
As — absorbance of the Standard soiution 
Cs = concentration of the Standard soiution 
(mg/mL) 

V - volume of Medium , 900 ml 
L - label daim (mg/Tablet) 

Tolerances: NLT 75% (Q) of the labeled amount of 
modafinil (C 15 H 15 NO 2 S) is dissolved. 

Test 3: if the product complies with this test, the label- 
ing indicates that the product meets USP Dissolution 
Test 3. 

Medium: OJ N hydrochloric acid; 900 mL, deaerated 
Apparatus 2: 75 rpm 
Time: 30 min 

Standard soiution: (1/900) mg/mL of USP Modafinil 
RS, where i is the label daim (mg/Tablet). Prepare by 
di$solving the standard in a yolume of methanol 
equivalent to 5%-10% of the finał volume and then 
diluting with Medium to yolume. 

Sample soiution: Pass a portion of the soiution under 
test through a suitable filter. 

Instrumental conditions 
(See Uitraviolet-Visible Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: Absorption maximum at 
about 220 nm 
Celi: OJ cm 
Blank: Medium 
Analysis 

Samples: Standard soiution and Sampie soiution 
Calculate the percentage of modafinil (C 15 HisN0 2 $) 
dissolved; 

Result - (AJAs) x C$ x V x (1 /L) x 100 

Au = absorbance of the Sampie soiution 
As ~ absorbance of the Standard soiution 
Cj = concentration of the Standard soiution 
(mg/mL) 

V - yolume of Medium , 900 mL 
L = label daim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
modafinil (GsHisNCbS) is dissolved, 

• Uniformity of Dosage Units (905): Meet the 
reąuirements 

IMPURITIES 

* Organic Impurities 

Buffet, Mobile phase. System suitability soiution, 
Sample soiution, and Chromatographic system: Pro- 
ceed as directed in the Assoy. 

System suitability 
Sample: System suitability soiution 
Suitability requirements 

Resolution: NLT 1.3 between modafinil and salicylic 
acid 

Relative standard deyiation: NMT 2.0% for the 
modafinil peak 
Analysis 

Sample: Sampie soiution 

Calculate the percentage of each impurity in the por¬ 
tion of Tabiets taken: 

Result = { rjrr ) x (1/F) x 100 

- peak response of each indivrdual impurity 

- sum of the responses of all the peaks 


ru 

r r 
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F = relative response factor (see Table J) 
Acceptance crlteria: See Table 1. 


Table 1 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT f%1 

Modafinif 

1.0 

_„ 


Salicyllc acid 1 

1,1 


_ 

Modafinil add b 

1.4 

TO 

0,5 

Modafinil sulfone* 

1.7 

0.90 

0.5 

Any indivEdual 
unsoedfied imourity 

— 

1.0 

0.2 

Total jmDurities 



1.5 


1 Salicyli^ acid is used for calcufating resolution and is not a potential 
impunty. 

h 2-[(Diphenylnnethyi)sullinyl]acetic acid, 
c 2-[( Di p h e ny i m e Ł hy l)s u Ifony !]ace ta mi de. 

ADDITIONAL REQUIREMENT5 

* Packacinc and Storage: Preserve in tight containers. 

Storę at controlled room temperaturę. 

■ Labeljng: When morę than one Dissofutbn test ts given, 
the labeling States the test used onfy if Test 1 i s not used. 

* USP Reference Standards (11) 

USP Modaffnil RS 
USP Salicyllc Acid RS 


Moexipril Hydrochloridc 



C ; /H m N 20 ; ■ HCI 535.03 

3-lsoQLtinol!necarboxylfc acid, 2-[2-[[l -(ethoxycarbonyl)- 
3-pnenylpr0pyl]amlno]-1-GXQprQpylH,2,3,4-tetrahyciir0- 
6,7-dimethoxy-, monohydrodrforide, [35-[2[fl*(fl*)] # 3 /?*]!-; 

(35)-2-[(25)-N-[(15)-1 -Carboxy-3-phenylpropy3]alanyl]-l ,2, 
3,4-tetrahydro-6,7-dfmethoxy-3-isoquinoiinecarboxylic 
acid, 2-etnyl ester, monobydrochloride [82586-52-5]. 

DEFINITION 

Moexfprii Hydrochloride contains NLT 98.0% and NMT 
102,0% of moexipril hydrochloride (C 27 H 34 N 2 O 7 ■ HCI), 
calculated on the anhydrous basis. 

IDENTIFICATION 

■ A. INFRAREP ABSORPTION (197K) 

o B, The relative retention time of the major peak of the 
Sample solution corresponds to that of the standard solu - 
tion r as obtained in the Assay. 

* C. Identification Tests—General (191), Chloride: Meets 
the reguirements 

ASSAY 

■ Procedurę 

Buffer: 1.32 g/L of dtbasic ammonium phosphate. Ad- 
just with diluted phosphoric acid to a pH of 7,5. 
Solution A: Acetonitrile and tetra hydrolu ran (95:5) 
Mobile phase: Solution A and Buffer (30:70) 

Standard solution: 0.1 mg/mL of USP Moexipril Hydro¬ 
chloride RS in Mobile phase. [NOTĘ—Sonication may be 
necessary for complete dissofutbn.] 


Sample solution: 0.1 mg/mL of MoextpriI Hydrochlo- 
rlde in Mobile phase, [NOTĘ—Sonication may be neces¬ 
sary for complete dis solution.] 

Chromatographic system 
(See Chromotograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 215 nm 

Coiumn: 4.6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 35° 

Flow ratę: 1 m L/min 
Injectron volume: 10 |iL 
Run time: NLT 3.2 times the retention time of 
moexipril 

System suitability 
Sample: Stondard solution 
Suitability requirements 
Re!ative standard deviation: NMT 2.0% 

Analysis 

Sampfes: Standard soiution and Sample solution 
Calculate the percentage of moexEpri( hydrochloride 
{C 27 H 3 JN 2 O 7 ■ HCI) in the portion of Moexipril Hydro¬ 
chloride taken: 

Result = (fu/fj) x (Cj/Cy) x 100 

fu - peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cs - concentration of USP Moexipril Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = concentration of Moexipril Hydrochloride in 
the Sample solution (mg/ml) 

Acceptance critena: 98,0%-102,0% on the anhydrous 
basis 

IMPURIT1ES 


De te te the folio wlng: 

*• HEAW Metals, Method II (231); NMT 10 ppm* {ofndai r 

iflR-atna) 

• Residue on Ignition <281 >: NMT 0.20% 

Change to read: 

* ORGANIC Impurities 

[Notę—U se freshly prepared sam pies for analysis.] 
Solution A and Chromatographic system: Proceed as 
drrected in the Assay. 

Solution B: Proceed as dlrected for the Buffer in the 
Assay. 

Difuent: Solution A and Solution B (20:80) 

Mobile phase: See Table T 


Table 1 


Time 

(mini 

Solution A 
(%> 

Solution B 

(°/o) 

0 

20 

BO 

5 

20 

80 

35 

55 

45 

65 

55 

45 

70 

20 

80 

80 

20 

80 


Standard solution 1: 4|ig/mL of USP Moexlprif Hydro- 
chloride RS in Difuent. [NOTĘ—Sonication may be neces¬ 
sary for complete dissolution.] 

Standard soiution 2: 2 mg/mL of USP Moexipril Hydro¬ 
chloride R5 and 3 pg/mL each of USP Moexipri! Refated 
Compound A RS, USP Moexipril Related Compound B 
RS, USP Moexipril Related Compound C RS, USP Moex- 
ipril Related Compound D RS, USP Moexipnl Related 
Compound E RS, USP Moexiprśl Related Compound F 
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RS, and USP Moexipril Related Compound G RS in Dilu- 
ent . [Notę—S onication may be necessary for complete 
dissolution,] 

Sample solution; 2 mg/ml of Moexipril Hydrochloride 
in Diluent. [Notę —Sonication may be necessary for 
complete dissolution.] 

System suitability 

Samples: Stanaard solution 1 and Standard solution 2 

Suitability requirements 

Resolution: NLT 3,5 between moexiprit related com- 
ound A and moexipril related compound E; NLT 2.5 
etween moexipril and moexipriJ related compound 
G, Standard solution 2 

Refative standard deviation: NMT 5.0% for moex- 
rpriU Standard solution 1 
Analysis 

Samples: Standard solution 1 t Standard solution 2, and 
Sample solution 

Catculate the percentage of each specified impurity in 
the portion of MoexEprii Hydrochloride taken: 

Result - (fu/ Cs) x (Cj /CJ) x 100 

r u ~ peak response of each specified impurity from 
the Sampfe solution 

r* = peak response of the corresponding Reference 
Standard from Standard solution 2 
Cs ~ concentration of each specified impurity In 
Standard solution 2 (mg/mL) 

Q = concentration of Móextpril Hydrochloride in 
the Sample solution (mg/mL) 

Calculate the percentage of any other individual 
unspecified impurity in the portion of Moexrpril 
Hydrochloride taken: 

Result = (ru/rs) x (Cs/Ci/) x 100 

fu - peak response of each indivldual unspecified 
Impurity from the Sample solution 
Cs = peak response of moexipril from Standard 
solution 1 

Cs - concentration of USP Moexipril Hydrochloride 
RS in Standard solution 1 (mg/mL) 

Cu - concentration of Moexipril Hydrochloride In 
the Sampfe solution (mg/mL) 

Acceptance criteria: See Tobie 2, Disregard peaks less 
than e 0*05%* (rb i-iu^aois) 


Tabie Z 


Name 

Relativc 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Moexipril refated 
compound E J 

0.14 

0J5 

Moexiprif related 
compound A b 

0.28 

0.2 

Moexipril related 
compound F c 

0.62 

0,15 

Moexipril related 
compound G* 

0.90 

0.15 


- 1 (S)-6,7-Dfmethoxy-1,2,3 ł 4-tetratiydroi5oquinoline-3-carboxylic add. 
b (3S)-2-((2J)-W-[(l 5)-1 -Carboxy-3-phenylpropy[]alanylp1,2,3,4-tetra hydro¬ 
fit 7-dirnethoxy-3-i5Dquinolinecarboxy fic acid. 

c (5)-2-[{S)-l -Ethoxy-l -Qxo-4-pheny I butan-2-y lamino] propan pic acid. 
a (£)-6,7-Di m ethoxy-2 -{(S)-2 -[{£)- T - metl 10 xy-1 - oxo-4 - ph e ny I b u ta n-2-y la m i- 
n o] p ro pan oy!) -1, 2, 3 , ■4- tetrahyd ro3soq u inolin e- 3-ca rb oxyI i c ac Id. 

* (S)'2-{(S)-2-[(5)-4'Cycjohexyl-l -ethoxy-l -DxobuŁan-2-ylamino]propanoy[}- 
6, 7-dtmethoxy-l ,2,3,4-tetrahydroi joquino]ine-3-ca.rboxyJic acid, 

1 (5)-Ethyl 2-{{3£,l 1 fl5}-8,9-d3methDxy-3-rneLhy[-1,4-drQXO-3,4-dihydro-1 H- 
pyra2ino[l,2"i7]isoquinolin-2(óH ( 1aW)-y3}-4-phenyibutanoate. 
a (i)-ferf-ButyJ 2-f(5>2-[(5>1-ethoxy-1 -oxo-4-pheny3butan-2'ylami- 
no]propa noy I} - fi, 7-di met h oxy-1, 2, 3,4 -tetra hydro tso ąu inol in e- 3-earboxy I- 
ate. 

h Sum of alf specified and unspecified Empurlties. 


Table 2 (Continued) 


Mamę 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Moexipril 

1.00 

— 

Moexfpril related 
compound D v 

1.28 

0,15 

MoexipriE related 
compound 8 r 

1,62 

0,2 

Moexipril related 
compound Ca 

2,26 

0.15 

Any other individua! 
unspecified impurity 

— 

0.10 

Total impurlties 11 

.— 

_1 -0* m Hun-ipińy 


1 (S)-6,7-DimethDxy-1 J 2,3,4-tetrahydroisoqLiinoline-3-carboxyfic add. 
u (35)-2-[(25)-N-[{l 5)-1 -Carboxy-3-phenylq ro py I] a I anyI) ■ 1 r 2,3,4-tetrahydro- 
6,7 djmethoxy-3-isoqufnolinecarboxylic add, 

c (5)-2-[(5)-7-EthOxy-l -oxa-4-phenylbutan-2-ylamino]propanoic add. 
d (5)"fi,7-0imethoxy-2-{C5)-2 [(S)-1 -methoxy-1 -oxo-4-phenylbutan-2-ylami- 
n o]propa n oy I} -1,2,3,4-te trahyd roi so q u 3 n o I i n e - 3 -ca rboxylic a cid, 
c ę5>2-{{£)-2[(5j-4-Cydohexyl-l -ethoxy-l -oxobutan-2’y!amino]prcipanQyll- 
fi, 7-d Emetho xy-1,2,3,4- tetra hyd rois oq ui no! i ne-3-ca rboxyI i c add. 
r {S)-Ethyl 2-{(35,11 a^-8,9-dimethoxy-3-methyl-1,4-dioxo-3,4-dIliydro-1 H- 
pyrazinon,2-i3]isoquinolin-2C6H,l 1 H t l latf)-yl)-4-phenylbutanoale, 
s (5)-fert-Butyl 2-f(5)-2-[(5j-1-ethoxy-l -oxo 4-pbeny[butan-2-yfami- 
no]propanoylj-6 f 7-dimethoxy-1,2,3,4-tetrahydroisoquinoline-3-carboxyl- 
ate. 

h Sum of alt specified and unspedfied impuribes, 

■ CONTENT OF tMIDAZOLE 

Mobile phase: Hexane, isopropyl alcohol^ and diethyl 
aminę (52: 48: 0.025) 

Standard solution: 0.01 mg/mL of USP Imidazole RS in 
Mobile phase. [Notę—S onication may be necessary for 
complete dissolution,] 

Sample solution: 2 mg/mL of MoexIpril Hydrochloride 
m Mobile phase. [Notę- —Sonication may be necessary 
for complete dissoiution, Use freshly prepared Sample 
solution for analysis,] 

Chromatographic system 
(See Chramatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4,6-mm x 25-cm; 5-pm packing L3 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
Run time: NLT 3.3 Limes the retention time of 
Imidazole 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relative standard deviation: NMT 5.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of imidazole In the portion of 
Moexipril Hydrochloride taken: 

Result = (ru/rs) x (C s /C u ) x 100 

ry - peak response of imidazole from the Sample 
solution 

r 5 - peak response of imidazole from the Standard 
solution 

Cs - concentration of USP Imidazole RS En the 
Standard solution (mg/mL) 

C u = concentration of Moexipril Hydrochloride In 
the Sample solution (mg/mL) 

Acceptance criteria: NMT 0.03% 

SPEOFIC TESTS 

* WATER DETERMiNATroN (921), Method i, Method la: NMT 

1.5% 

• OPTICAL Rotation (781S), Procedures, Specifie Rotation 

Sampfe solution: 0*011 g/mL of Moexipril Hydrochlo- 
ride in alcohoL Sonicate to dissoke the sample. 
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Acceptance cnteria: +30,0° to 438*0° 

AODmONAL REQUIREMENT5 

* Packaging awo Storage: Preserve in tight containers, 
protected from moisture* Storę at room temperaturę. 

* USP Reference Standards (11) 

USP Imidazofe RS 
USP Moexipril Hydrochloride RS 
USP Moexiprif Refated Compound A RS 
{35)-2-{(25)-N-{(15)-!-Carboxy-3-phenylpropyt]alanyl}- 
l,2,3,4-tetrahydro-ó,7-dimethoxy-3-isoquinQ!ine- 
carboxylic acta. 

CżsHioNzO? 470.51 
USP Moexipril Related Compound 8 RS 
(5)-Ethy! 2-{(35,1 la5)-8;9-aimethoxy-3-methyM # 4-dr- 
oxo-3,4-dihydro-lH-pyraztno[l / 2-d]i5oquinolm-2(6H, 

11 Hjll aHJ-ylH-phenylbutanoate. 

C^HizNzO* 480.55 
USP Moexipril Related Compound C RS 
(S)-tert -Butyl 2-{(5)-2-[(5)-1 -elhoxy-l-oxo- 
4-phenylbutan-2-ylamino]propanoyl}-6 / 7-dimethoxy- 
1 , 2 , 3,4-tetrahydroisoq ui nol i ne- 3<arboxy late, 

CaiH^NŁOr 554.67 

USP Moexipril Related Compound D RS 
(S)-2-{(5)-2-[(5)-4-CydahexyM -ethoxy-1 -oxobutan~ 
2-yiamino]propanoyl}-ó,7-dimethoxy-l,2,3,4-te- 
trahydroisoquinoline- 3 -earboxylic add, 

C 27 H 40 N 2 O 7 504.62 

USP Moexipril Related Compound E RS 
(5)-6,7-Dimethaxy-1,2,3,4-tetrahydroisoquinoline-3-car- 
boxylic add. 

CizHisNO.1 237.25 
USP Moexipri! Related Compound F RS 
(5)-2-[(5)*l -Ethoxy-1 -oxo-4-phenylbutan-2~ylamt- 
no]propanoic add, 

C^HziNO^ 279.33 
USP Moexipril Related Compound G RS 
(5)-6,7-Dimethoxy-2-{(S)-2-[C5)d“methoxy-l-oxo- 
4~phenylbutan-2-ylamino]prQpanoyl}-1,2,3,4-te- 
trahydrotsoquinQline-3-carbQxylk add* 

C»HidN|0 ? 484.54 


Moexipril Hydrochloride Tablets 

DEFINmON 

Moexipril Hydrochloride Tablets contain NLT 90.0% and 
NMT 110.0% of the labeled amount of moexipril hydro¬ 
chloride {C^HhNzO? * HCI), 

IDENTIFICATION 

• A. ULTRAVtOLET ASSORPTION (197U) 

• B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 

• Procedurę 

Buffer: 0.01 M potasstum dihydrogen phosphate 
Diluent: Acetonitrile and water (30:70) 

Mobile phase: Acetonitrile and Buffer (350:650) 
Standard solution: 0.075 mg/mL of USP Moexipril Hy¬ 
drochloride RS in Diluent. Initially fili with Diluent to 
about 70% of the total vofume, and sonicate. Further 
dii u te with Diluent to volume. 

Sam ple solution: Nominally 0.075 mg/ml of moexipril 
hydrochloride m Diluent, prepared from a sufficient 
number of crushed Tablets as foilows. Add Diluent to 
about 75% of the total volume, and sonicate for 30 
min with iritermittent shaking. Drlute with Diluent to 
volume, and pass through a suitable fitter of 0.45-jim 
porę size. 


Chromatographic system 

(See Chromatography (621), System Suitohility.) 

Modę: LC 

Detector: UV 21 0 nm 

Column: 4.6-mm x 15-cm; 5-pm packing L7 
Column temperaturę: 45° 

Ffow ratę: 1 .5 mC/min 
fnjection volume: 20 pL 

Run time: 4 ttmes the retention time of the moexipril 
peak 

System suitability 
Sample; Standard solution 
Suitability requirements 
Tailrng factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysrs 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
moexipril hydrochloride (C 27 H 34 N 2 O 7 * HCI) in the por- 
tion of Tablets taken: 

Result - (ru/rj) x ( Cs/Cu ) * 100 

fu = peak response from the Sample solution 

Cs = peak response from the Standard solution 

Cs =s concentration of USP Moexipril Hydrochloride 
RS in the Standard solution (mg/mL) 

Cu = nominał concentration of moexipnl 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-l10.0% 

PERFORMANCE TESTS 
* DlSSOLUTION (711) 

Test 1 

Buffer, Diluent, Mobile phase, Chromatographic sys¬ 
tem, and System suitability: Proceed as directed in 
the Assay. 

Medium: Water; 900 ml 
Apparatus 2: 50 rpm 
Time: 15 min 

Standard stock solution: 0.1 6 mg/mL of USP Moex- 
ipril Hydrochloride RS in Diluent [Notę—S onicatton 
may be necessary for complete dissolution,] 

Standard solution: 0.016 mg/mL of USP Moexipril 
Hydrochloride RS in Medium from the Standard stock 
solution for 15-mg Tablet strength and 0.008 mg/mL 
of USP Moexipril Hydrochloride RS in Medium from the 
Standard stock solution for 7.5-mg Tablet strength 
Sample solution: Pass 10 mL of the solution under 
test through a suitable filter of 0.45-pm porę size, dis- 
carding the first 2-3 mL. 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
moexipril hydrochloride (CzzH^NzO? ■ HCI) dissofved: 

Result = (r u /n) x (Cdi) x Vx 100 

ru = peak response of moexipril from the Sample 
solution 

fi = peak response of moextpril from the Standard 
solution 

Cs = concentration of USP Moexipril Hydrochloride 
RS in the Standard solution 
L = label claim (mg/Tablet) 

V = voiume of Medium, 900 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
moexipril hydrochloride (C^H^NżO? ■ HCI) is di$solved. 
Test 2: If the product com plies with this test, the labeh 
ing indrcates that it meets USP Dissolution Test 2. 

Buffer, Diluent, Mobile phase, Chromatographic sys¬ 
tem, and System suitability: Proceed as directed in 
the Assay. 
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Medium, Apparatus 2, Standard stock solution, Stan¬ 
dard solution, Sample solution, and Analysis: Pro- 

ceed as directed in Test 7, 

Time: 30 min 

Tolerances: NLT 80% (Q) of the labeled amount of 
moexipril hydrochloride (C 27 H 34 N 2 O 7 ■ HCI) is dissolvec, 
* Uniformu v of Dosage Units (905): Meet the require- 
ments for Content Uniformity 

iMPumus 


Changę to read: 

* ORCANIC iMPURITiES 

Solution A: 0.025% trifluoroacetic add in water 
Solution B: Aeetonitrile and tetrahydrofuran (90:10) 
Diluent: Aeetonitrile and water (30:70) 

Mobile phase: See Tobie 1. 


Ta fole 1 


Time 

(mini 

Solution A 

<%1 

Solution B 

(%1 

0 

95 

5 

50 

30 

70 

60 

95 

5 

70 

95 

5 


Impunty stock solution: 0,12 mg/mL of USP Moexipril 
Related Compound G RS in DiluenL [NOTE—Son kation 
may be necessary for eomplete dissolution.J 
System suitabifity solution: 1.2 mg/mL of USP Moex- 
ipril Hydrochloride RS and 2.4 pg/mL of USP Moexipril 
Related Compound G RS from Lne Impurity stock solu - 
tion in DiluenL [No te—S onication may be necessary for 
eomplete dissolutionj 

Standard stock solution: 1.2 mg/mL of USP Moexipri! 
Hydrochloride RS in Diluent. Initrally add Diluent to 
about 60% of the volume of the fiask, and sonicate 
with intermittent shakmg for eomplete dissoiution. 
Standard solution: 6 pg/mL each of USP Moexipril Re¬ 
lated Compound A RS and USP Moexipril Related Com¬ 
pound 8 RS, and 1.2 pg/mL of USP Moexipril Hydro¬ 
chloride RS in Diluent from the Standard stock solution. 
[Notę—S onication may be necessary for eomplete 
dissoiution.] 

Sample solution: Nomlnally 1.2 mg/mL of moexipril 
hydrochloride in Diluent, p repa red rrom a s uff id en t 
number of crushed Tablets. Initially add Diluent to 
about 60% of the volume of the fiask, and sonicate for 
20 min with intermittent shaking in ice cold water Pi- 
lute with Diluent to volume. Pass through a surtable fil- 
ter of 0.45-pm porę size. 

Chromatographk system 
(See Chromotograpny (621X System Suitability.) 

Modę: LC 

Detector: UV 210 nm 
Column: 4.6-mm x 25-em; 5-pm packing LI 
Column temperaturę: 3G Q 
Flow ratę: 1 mL/mtn 
Injection volume: 10 pL 
System suitability 

Sampfes: System suitability solution and Standard 
solution 

Suitability regulrements 

Resolution: NLT 2.5 between moexipril and moex- 
tpril related compound G, System suitability solution 
Tailing factor: NMT 2.0 for the moexipril peak, Sys¬ 
tem suitability solution 

Reiative standard deviation: NMT 5,0%, Standard 
solution 
Analysis 

Samples: System suitability solution , Standard solution , 
and Sample solution 


Calculate the percentage of moexipril related com¬ 
pound A and moexipril related compound B in the 
portion of Tablets taken: 

Result = (Wrj) x (Cr/C u) x 100 

Tu - peak response of moexipril related compound 
A and moexipnl related compound B rrom 
the Sample solution 

r$ - peak response of moexipril related compound 
A and moexipril related compound B from 
the Standard solution 

Cs = concentration of USP Moexipril Related 

Compound A RS and USP Moexipril Related 
Compound B RS in the Standard solution 
(mg/mL) 

Co = nominał concentration of moexipril 

hydrochloride in the Sample solution 
(mg/mL) 

Calculate the percentage of any other indiyidual 
unspecified degradation product in the portion of 
Tablets taken: 

Result = {r u /r$) x {CdCu) X 100 

ru = peak response of any other indiyidual 

unspecified degradation product from the 
Sampie solution 

Cs - peak response of moexipril from the Standard 
solution 

Cj = concentration of USP Moexipril Hydrochloride 
RS in the Standard solution (mg/mL) 

Cy - nominał concentration of moexipril 

hydrochloride In the Sample solution 
(mg/mL) 

Acceptance criteria: See Table 2. Dlsregard peaks less 
than *0.1%.* (rb 1 jur», 201 6) 


Table 2 


Home 

Relatfre 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%1 

Moexipril related 
comoound E a 

0.31 

— 

Moexipril related 
compound F* 

0.77 

— 

Moexipril related 
compound A b 

0,85 

2.0 

Moexipril related 
compound G a 

0.94 

— 

Moexipiil 

1,00 


Moexipnl related 
comoound \> 

1.17 

— 

Moexipril related 
compound O 

1.27 

— 

Moexipril related 
compound 

1.43 

1.5 

Any unspecified 
degradation product 

— 

*0.2» m 1 knijoien 

Total impurtties rt 

— 

2,0 


“ Process-related impurities controlled In the drug substance. 
(3S)-2-((2Sy/V“[0 i - 1 -Carboxy-3-phenylpropyllalanylJ-l ,2,3,4-tetrahydro- 
6,7-dimethoxy-3-i5oquinolinecarboxylic add, 

c {5)-EthyI 2- {(3 5,11 a 5>8 t 9-d i m eth oxy-3-m elhy L 1,4-dtaxo- 3,4-di hydra-1 
pyrazmop, 2-i}]isoqui nolin-2(6 W, 11 1aW)-ylH-pheny]butanoate, 

fl Total impurities do not indude moexiprt! related compound A. 

ADD1TIONAL REQUIREMENTS 

* Packagimg and Storage: Storę at controlled room tem¬ 
peraturę in tight, well-closed containers, and protect 
from moisture. 
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* Labeung: When morę than one Dissoiution test is given, 

the labeiing States the test used only if Test 1 ts not used. 

• USP REFERENCE standards (11) 

USP Moexipril Hydrochloride RS 
USP Moexipril Related Compound A RS 
(35)-2-{{25)-JV-[(15)-1 -Carboxy-3-phenylpropyl]alanyl}- 
! y 2,3 # 4-tetrahydro-6 / 7-difnethoxy-3-isoquinoline- 
carboxylic acid. 

C z ,Hw N 2 0 7 470.51 

USP Moexipril Related Compound B RS 
{5)-Ethyl 24(35,1la5)-8,9-dimethoxy-3-methyl-1,4-di- 
oxo-3,4-dihydro-1 H-pyrazino[1,2-ft]isoquinolin-2(ótt, 

11 H,11 atf>yJ}-4-phenylbutanoate, 

C z7 H 32 N 2 0 6 480.55 

USP Moexipril Related Compound G RS 
(5)-6 ł 7-Dimethoxy-2-{(5)-2-[(5)-1 -methoxy -1 -oxo- 
4-phenylbutan-2-ylamino]propanoyf}-l,2,3,4-te- 
trahydroisoq utnoli ne-3 -ca rboxylic acid. 

CisHuNiO? 484.54 


Moexipril Hydrochloride and 
Hydrochlorothiazide Tablets 

DEFINmON 

Moexipril Hydrochloride and Hydrochlorothiazide Tablets 
contaln NIT 90.0% and NMT 110.0% each of the labeled 
amounts of moexjprij hydrochloride (C 27 H 34 N 2 O 7 " HCI) 
and hydrochlorothiazide ^HaCINaCLSi}. 

IDENTIFICATION 

• A. The retention times of the major peaks of the Sample 

solution correspond to those of the Standard solution, as 
obtained in the Assay. 

AS5AY 

* Procedurę 

Buffer; 0,01 M potassium dihydrogen phosphate 
Mobile phase: Acetonitrile and Buffer (350:650) 
Drluent: Acetonitrile and water (30:70) 

Standard solution: Prepare Solutions of USP Moexip r tl 
Hydrochloride RS and USP Hydrochlorothiazide RS in 
Diluent, of concentrations stated in Tobie 1. Initially add 
Diluent to 70% of the total volume, sontcate to dissolve, 
and then dii u te with Diluent to volume. 


Table 1 


Tablet Strength 
MoexipriJ 

Hy d roch lo ri de/ 
Hydrochlorothia¬ 
zide 

(mg/mol 

Concentration of 
Moexlprif 
Hydrochloride 

(mq/mU 

Concentration of 
Hy droc h loro th la* 
zlde 

(mq/mL) 

7.5/125 

0.06 

OJ 

15/12.5 

0.06 

0.05 

15/25 

0.06 

0.1 


Sample solution: Prepare the Sample Solutions of nomi¬ 
nał concentrations qiven in Table 7 from NLT 20 pow- 
dered Tablets as follows. Initially add Diluent to aoout 
60% of the total volume, sonicate for 45 min with in* 
termittent shaking, and then dilute with Diluent to vol- 
ume. Pass througn a suitabfe filter of 0 . 45 -um porę size. 


Chromatographrc system 

(See Chromatograpny (621), System Suitability ..} 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 25-cm; 5-j.rnn packing 17 
Column temperaturę: 30° 

FIow ratę: 1 mL/min 
Injection volume: 20 jiL 

Run time: 2.2 times the retention time of the moex- 
ipril peak 

System suitability 
Sample: Standard solution 
Suitability requirements 

Column efficiency: NIT 2500 theoretical plates for 
moexipril and NLT 4000 theoretical plates for the hy- 
drochforothiazide peaks 

Tailing factor: NMT 2.0 for both moexipril and hy- 
drocnlorothiazide peaks 

Relative standard deviation: NMT 2.0% for both 
moexipri] and hydrochlorothiazide peaks 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amounts of 
moexipril hydrochloride (C 27 H 34 N 2 O 7 * * HCI) and hydro¬ 
chlorothiazide (C 7 HBCIN 1 O 4 S 2 ) in the portion of Tabfets 
taken: 

Result = (fy/fj) x (C $/Cu) X 100 

ry - peak response of moexipril or 

hydrochlorothiazide from the Sample solution 
n = peak response of moexipril or 

hydrochlorothiazide from the Standard 
solution 

Cs = concentration of USP MoexipriI Hydrochloride 
RS or USP Hydrochlorothiazide RS in the 
Standard solution (mg/mt) 

Q - nominał concentration of moexipril 

hydrochloride or hydrochlorothiazide in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-l 10.0% each of the la¬ 
beled amounts of moexipril hydrochloride and 
hydrochlorothiazide 

PERFORMANCE TESTS 
* DfSSOLUTION (711) 

Buffer, Mobile phase, Diluent, Chromatographk sys¬ 
tem, and System suitability: Proceed as directed rn 
the Assoy* 

Medium: 0.1 N hydrochloric acid; 900 mL 
Apparatus 2: 50 rpm 
Time: 15 min 

Standard solution: Prepare Solutions of USP Moexlpril 
Hydrochloride RS and USP Hydrochlorothiazide RS in 
Medium of concentrations stated in Table Z 


Table 2 


Tablet Strength 
Moexiprl| 
Hydrochloride/ 
Hydrochlorothfa- 
zlde 

(mq/mq) 

Concentration of 
USP Moexiprll 
Hydrochloride RS 
(uq/mL) 

Concentration of 
USP Hydrochloro¬ 
thiazide RS 
(jjq/mL) 

7.5/12.S 

8 

14 

15/12,5 

16 

14 

15/25 

16 

26 


Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0,45-pm porę size, dis- 
carding the first 2-3 mL, 
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Anatysis 

Sam pies: Standard solution and Sample sotution 
Calcu late the percentage of the labeled amounts of 
moexipnl hydrochloride (C^HmNiG? * HC1) and hydro 
chlorothiazide (CjHeCINjdtS*) dissolved: 

Result - (ru/n) x (Cdi) x V x 100 

fy - peak response of moexipril or 

hydrocnlorothiazrde from the Sampfe solution 
^ ~ peak response of moexipril or 

hydrocmorothiazide from the Standard 
solution 

Cs = concentration of USP Moexipril Hydrochloride 
RS or USP Hydrochlorothiazide RS in the 
Standard solution (mg/ml) 

L = labę! claim for moexipril hydrochloride or 
hydrochlorothiazide (mg/Tabiet) 

V - volume of Medium, 900 mL 
Tolerances: NLT 70% (Q) of the labeled amounts each 
of moexipri] hydrochloride (C^H^N^Cb' HCI) and hy¬ 
drochlorothiazide {GHflCINAtSz) are dissolved. 

■ Uniformu v OF Dosage Units (905): Meet the 
requirements 

IMPURIT1ES 
• ORGANIC IMPURITEES 

Solution A: Add 1 mL of tnfluoroacetlc acid to 4 L of 
water. 

Solution B: Acetonitrile and tetrahydrofuran (90:10) 
Mobile phase: See Table 3, 


Table 3 


Time 

(min) 

Solution A 

ł%> 

Solution B 

0 

95 

£ 

so 

30 

70 

60 

95 

5 

70 

95 

5 


Dituent: Proceed as directed in the Assay . 

System suitability solution: 1.2 mg/mL of USP Moex- 
ipril Hydrochloride RS, 2 mg/mL of USP Hydrochlorothi¬ 
azide RS, and 2.4 pg/mL ofUSP Moexipril Related Com- 
pound C RS in DiluenL Initially add Oiluent to 70% of 
the total volume, sonicate to dissolve, and then dllute 
with Oiluent to volume. 

Standard solution: 1*2 pg/mL of USP Moexipril Hydro¬ 
chloride RS, 12 pg/ml each of USP Moexiphl Related 
Compound A RS and USP Moexipnl Related Compound 
B RS, 2|ig/mL of USP Hydrochlorothiazide RS, and 
40 pg/mL each of USP Benzothiadiazine Related Com¬ 
pound A RS and USP Chlorothiazide RS in DiluenL fni- 
tially add Diiuent to 70% of the total volume, sonicate 
to dis sol ve, and then d ilu te with Oiluent to volume. 

Sample solution: Prepare Solutions of nominał concem 
tration given in Table 4 , Initially add Diiuent to 70% of 
the total votume, and sonicate for 15 min with intermit- 
tent shaking in ice cold water. Dilute with Diiuent to 
volume, and pass through a suitable filter of 0.45-pm 
porę size. 


Table 4 


Tablet 

Strength 

Moexipril 

Hydrochlo¬ 

ride/ 

HydrocHlo- 

rothlazide 

(mg/mą) 

Number of 
Tablets 

(NLT) 

Nominał 

Concentra¬ 

tion 

of Moexipril 
Hydrochlo¬ 
ride 

(mg/ml) 

Nominał 

Concentra¬ 

tion 

of Hydro- 
chlorothia- 
zlde 

(mg/ml) 

7.5/12.5 

20 

1,2 

2 

15/12.5 

10 

1.8 

1.5 

15/25 

10 

1.2 

2 


Chroma tog raphk system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Cotumn: 4*6-mm x 25-cm; 5-pm packing LI 

Cofumn temperaturę: 30° 

Flow ratę: 1 m L/min 

Injection volume: 10 \xl 

System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 
Resolution: NLT 2,5 between the moexipril and 
moexipnl related compound G peaks, System suita bib 
ity solution 

Tallina factor: NMT 2.0 for both moexipril and hy¬ 
drochlorothiazide peaks, Standard solution 
Relatrve standard deviation: NMT 5.0% for both 
moexipril and hydrochlorothiazide peaks, Standard 
solution 

Anafysis 

Samples: Standard sotution and Sample solution 

Calculate the percentage of moexiprif related com¬ 
pound A and moexipril related compound B in the 
portion of Tablets taKen: 

Result = (rjn) x (QfC u ) x 100 

r u - peak response of moexipril related compound 
A or moexipril related compound B from the 
Sample solution 

n = peak response of USP Moexipril Related 

Compound A RS or USP MoexipriI Related 
Compound B RS from the Standard solution 

Cs = concentration of USP Moexipril Related 

Compound A RS and USP MoexIpni Related 
Compound B RS in the Standard solution 
(mg/ml) 

Cy - nominał concentration of moexipril 
hydrochloride in the Sample solution 
(mg/ml) 

Calculate the percentage of benzothiadiazine related 
compound A or chlorothtazide in the portion of 
Tablets taken: 

Result = (fu/r*) x (Ci/ Cu) x 100 

ru - peak response of benzothiadiazine related 
compound A or chlorothiazide from the 
Sample solution 

0 = peak response of benzothsadiazine related 

compound A or chlorothiazide from the 
Standard solution 

Cs = concentration of USP Benzothiadiazine Related 
Compound A RS or USP Chlorothiazide RS in 
the Standard solution (mg/mL) 

Cu = nominał concentration of hydrochlorothiazide 
in the Sample solution (mg/mL) 
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Ca kula te the percentage of any other individual 
impurlty in me portion of Tablets taken: 

Result - ( rufrs) x (Cs/Cu) x 100 

ro - peak response of any other individua! impurity 
from the Sample solution 

rs = peak response of moexipril from the Standard 
solution 

C 5 = concentration of USP Moexfprii Hydrochloride 
R5 m the Standard solution (mg/mL) 

Cu - nominał concentration of moexipril 
hydrochioride in the Sample solution 
(mg/mL) 

Acceptance criteria: See Tabte 5. 


Table 5 


Mamę 

Relative 

Retentkm 

Time 

Acceptance 
Criteria, 
NMT (°/o) 

MoexiDri! related compound E^ b 

0.31 

_ 

BenzothiacUazine related 
compound A c 

0,47 

1.0 

Chlorothiazide d 

0,53 

0.5 

Hydroch lorothiazide 

0.57 

_ 

5 -Ch 1 ora h v d roch Joroihaazi de* 15 

0.82 

_ 

Moexipril related compound F- b 

0.77 

_ 

Moexipril related compound 

0.85 

1.0 

Moexipnl related compound 

0.94 

_ _ 

lV1oexiprif 

1,00 

_ _ 

Moexipril related compound D ! ' b 

1.17 

__ 

Moexipril related compound Ci> b 

1.27 

_ _ 

Moexipnl related compound B k 

1.43 

1.5 

Any other fndivSdual unspecified 
impuntv 

— 

0,2 

Tota i impurities 

_ 

4.0' 


J (S)-6,7-DimethOxy-1 ,2,3,4-Eetrahydroisoquinolin@-3-carboxylic acid. 
b Process-related impurity controlfed in the dryg substance. 
e 4-Am in o-6-ch lo r o -1,3- benze ne d 3 s u If o na m i de. 
d 2 H-1,2,4 -Be nzoth ia d i azi ne- 7-sul fo na mi de, 6-Ch to ro-, 1,1 -dioxi de. 
e S-Chloro-2^1,2,4-benzQthjadtezine-7-5ulfonamide, 6-ch[oro-3,4-dihydro- 
, 1,1-dioxide. 

r -Ethoxy-1 -oxo-4-phenylbutan-2-ylamino]propanoic acid. 

9 (35)-2-{(25)-A/-Rl S)-l -Garbdxy-3-phenytpropyt]atanyi]-l,2,3,4-te£rahydro- 
ó,7-d i meth oxy-3 -iso qu i n ol i neca rb oxy I ic acid. 

11 (5)-6 f 7-D imethoxy-2-{(5)-2-[(5)l -methoxy-l -oxo-4-phenyJbutan-2-ylami- 
nojpropanoyl}-1 f 2 t 3,4-tetrahydroisGquinolme-3-carboxy]ic add. 

‘ (S)-2-{(J)-2-[(S)-4-CycfohexyM -ethoxy-l -oxobutan-2-ylamino]prGpanoyl]- 
6,7-dimelhoxy-l ,2,3,4-tetrahydroisoqijjnoline-3-ęarboxy fic acid. 
i (S)-tert-Butyf 2-{(J)-2~[(S)-l -ethoay-l ‘Oxo-4-phenylbutan-2-ylami- 
n o]pro pa noy I}- 6,7-di m et hoxy-1,2,3,4-tetra hyd roisogu i no Ei n e- 3 -ca rbo xy I- 
ate, 

k (5)-Ethyl 2-{(35,1 l aS)-8,9-dimethoxy-3-methyl-l ,4 -cHoxq-3,4 -di hydro- 1 H- 
pyrazino[1 , 2-b]i5oquinolin-2(6H, 11 H t 11 aH)-y]f-4-phenyfbutanoate. 

J Total fmpudtles is a sum total of dli spedfied and unspecified impurities. 

ADDITfONAL REQUIREIVIENT5 

» JPackaging and Storage: Preserve in weN-closed contain- 
ers, and protect from light. Storę at controlled room 
temperatura* 

« USP Reference Standards {11) 

USP Benzothiadiazlne Related Compound A RS 
4“Amino-ó-ch!ora-1,3-benzenedi5ulfonamide, 
C ó H fl CfN 3 0. ł S 2 28573 
USP Chlorothrazide RS 

2fY-1,2,4-BenzGthiadiazine-7-5ulfonamjde, ó-ch loro-, 1/1- 
dioxide. 

C 7 H 6 CIN 3 0. t Sz 295*73 


USP Hydrach lorothiazide RS 
USP Moexipri! Hydrochloride RS 
USP Moexipril Related Compound A RS 
(35)-2-{(25)-N-[(1 5)-1 -Carboxy-3-phenylpropyl]alanyl}- 
1,2,3,4-tetrahydro-6, 7-dinrtethoxy-3-isoquinoline- 
carboxylic atia. 

CbHmNiO^ 470,51 
USP Moexipril Related Compound B RS 
(5)-Ethyl 2-{(35,1 1a5)-8,9-dimethoxy-3-methyi-l,4-di- 
oxo-3,4-dihydro-1 H-pyrazino[1 ,2-b][5oquinolin-2(óH, 

11 H,1 1 atf)-yl)-4-phenylbutanoate. 

C 27 H 32 N 2 0, 480.55 

USP Moexipril Related Compound G RS 
(5)-6,7-Dimethoxy-2-{(5)-2-[(5)-l -methoxy-1 -oxo- 
4-pheny!buLan~2-ylamino]propanGyl)-l,2/3,4-te- 
trahydroisoquinoline“3-carboxylic add. 

C^H 32 NżO ; 484.54 


Molindone Hydrochloride 



C ss H 2 ,N 2 0 2 ■ HCI 312.83 

4H-lndol-4-one, 3-ethyl-1 ,5,6,7-tetrahydro-2-methy!- 
5-(4-m0rphoIinylmethyl)-, monohydrochloride, 
3-Ethyl-ó,7-dihydro-2-methyl-5-(morpholinomethy[)indoi- 
4(5H)-one monohydrochloride [15622-65-8]* 

» Molindone Hydrochloride contains not less 
than 98.0 percent and not morę than 101.5 per- 
cent of C 16 H 24 N 2 O 2 * HCi, cakulated on the anhy- 
drous basis* 

Patkagmg amJ storage—Preserve in tight, Ifght-resistant 
containers. 

USP Refereoce standards {11)— 

USP Molindone Hydrochloride RS 

Identification^— 

A: tnfrared Absorption (197K). Do not dry specimens, 

B: Prepare a solution in methanol containing 1 0 mg of 
molindone hydrochloride per ml_. Separately apply 1 pL of 
this solution and 1 pL of a Standard solution containing 
10 mg per ml of USP Molindone Hydrochloride RS in meth- 
anol to a thin-layer chromatographic piąte (see Chromatog- 
raphy (621)) coated with a 0.25-mm fayer of chromato¬ 
graphic śfllca gel mixture y and allow the spots to dry. 

Protect the chromatogram from light, and develop in a soi- 
vent system consisting of a mixture of alcohol, methanol, 
and 1 N hydrochloric acid (90:5:5) until the solvent front 
has moved about three-fourths of the length of the piąte. 
Remove the piąte from the deyeloping cham ber, mark the 
solyent front, and allow the solvent to evaporate. Spray the 
piąte with a freshly prepared solution containing 1 00 mg of 
potassium ferncyanide dissolved In 20 ml of 1 0% ferric 
chloride solution: the prmdpal spot obtalned from the test 
solution corresponds in R f value and Intenslty to that ob~ 
tained from the Standard solution. 

C: It responds to the tests for Chloride { 191)* 

P H (791): between 4*0 and 5.0, in a solution (1 in 100). 
Water Determinafion, Method I (921): not morę than 
0.5%. 
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IResidue on agnition (281); not morę than 0.25%. 


Detete the fotfowtng: 

®Heavy metals, Method II (231): not morę than 0.003%. 

m fortrcsal i Jsn 201S) 

Chrom a tog rap hic jMirity— 

Mobile phase —Dissofve 1*1 g of sodium octanesulfonate 
Sn 600 ml of water, add 400 ml of methanol, 1 ml of gla- 
ciał acetic add, and 0.5 mL of triethylaminę. Mix, fliter 
through a filter having a porosity of 0.45 pm or less, and 
degas. Make adjustments if necessary (see System Suitability 
under Chromotography (621)). 

Solvent mixture —Proceed as directed in the Assay. 

Standard solution ■—Prepare a solution of USP Molindone 
Hydrochloride RS In Solvent mixture having a known eon cen¬ 
tra tion of about 0.01 mg per mL. 

Test solution —Transfer about 100 mg of Mofindone Hy¬ 
drochloride, accurately weighed, to a 50-mL volumetric 
fiask, dissolye in and dllute with Solvent mixture to volume. 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is eguipped with a 254-nm detector 
and a 4.6-mm x 25-cm column that contains packing LI 1 P 
The column temperaturę is maintained at 35°. The flow ratę 
is about 1.5 mL per minutę. Chromatograph the Standard 
solution, and record the peak responses as directed under 
Procedurę: the relative standard deviation for rep lica te injec- 
tions is not morę than 5.0%. 

Procedurę —Separately inject equal yolumes (about 20 pL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the re¬ 
sponses of all peaks; no peak from the Test solution , other 
than the molindone peak, is greater than the molindone 
peak from the Standard preparation (0*5%), and the sum of 
alf the Empurity peaks is not greater than 2.0%. 

Assay— 

Mobile phase—DlssoWe 1*1 g of sodium octanesulfonate 
in 480 mL of water, add 520 mL of methanol, 2 mL of gla¬ 
da! acetic add, and 0.4 mL of triethylamine. Mix, filter 
through a 0.45-jum filter, and degas. Make adjustments if 
necessary (see System Suitability under Chromatography 
(621)). 

Solvent mtxture —Prepare a mixture of 0.01 N hydrochlo- 
ric add and methanol (60:40). 

interna! standard solution —Dissolve 200 mg of 
butylparaben En 40 mL of methanol En a 1 OG-rnL voiumetnc 
fiask, di lute with water to vo!ume, and mix. 

Standard preparation —Transfer about 25mg of USP 
Molindone Hydrochloride RS, accurately weighed, to a 
50-mL volumetric fiask, add 5.0 ml of in terna! standard sofu¬ 
tion, dllute with Solvent mixture to volume, and mix, 

Assay preparation —Transfer about 50 mg of Molindone 
Hydrochloride, accurately weighed, to a 1 OG-mL volumetric 
fiask. Add 10.0 mL of Internai standard solution, dllute with 
Solvent mixture to volume, and mix* 

Chromatographic system (see Chromatography (621 ))—The 
iiquEd chromatograph is eouipped with a 254-nm detector 
and a 4.6-mm x 25-cm column thaf contains packing L11. 
The column temperaturę is maintained at 35°, The flow ratę 
is 1.5 ml per minutę. Chromatograph the Standard prepara¬ 
tion, and record the peak responses as directed under Proce¬ 
durę: the resolution, R, between the molindone and 
butylparaben peaks Is not less than 2, and the relative stan¬ 
dard deviation for replicate injections is not morę than 
2 . 0 %, 

Procedurę —Separately Enject equal yolumes (about 10 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks, The relative retentlon 
times are about 0,7 for molindone and 1.0 for 


butylparaben. Calculate the quantity, in mg, of CuH^lNhOj ■ 
HCE in the portion of Molindone Hydrochloride taken by 
the formula: 

1 QQC(Ru / Rs) 

in which C is the concentration, in mg per mL, of USP 
Molindone Hydrochloride RS in the Standard preparation , 
and Ru and Rs are the ratios of the peak response of 
molindone to that of butylparaben obtained from the Assay 
preparation and the Standard preparation , respective!y. 


Molindone HydrochBojrScSe Tablets 

» Molindone Hydrochloride Tablets contain not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of 
molindone hydrochloride (Ci 6 H 24 N20 2 ■ HCI). 

Packaging and sto ragę—Preserve in tight, light-resistant 
containers. 

USP Reference sfandards (11)— 

USP Molindone Hydrochloride RS 

Identification—Dissolye a portion of finely powdered Tab¬ 
lets in methanol to obtain a test solution contain i ng about 
2.5 mg of molindone hydrochloride per mL Separately ap- 
ply 5 pL of the test solution and 5 pL of a Standard solution 
of USP Molindone Hydrochloride RS in methanol containing 
2.5 mg per mL to a thin-layer chromatographic piąte (see 
Chromatography (621)) coated with a 0.25-mm layer of 
chromatographic silica gel mixture. Alfow the spots to dry, 
protect the chrom a tog ram from light, and develop in a sof 
vent system conststing of a mixture of alcohol and 1 N hy- 
drochforic acid (95:5). Remove the piąte from the deveSop- 
ing cham ber, mark the solyent front, and allow the solvent 
to evaporate. Locate the spots on the piąte by spray ing with 
Dragendorffs reagent, p repa red as directed for Visuafization 
Technicjue 3 under Ord i nary Impurities (466): the R f value of 
the principal spot obtained from the test solution carre- 
sponds to that obtained from the Standard solution. 
Unifornriity of dosage unlts (905): meet the requlre- 
ments* 

Dissoliution (711)— 

Medium: 0.1 N hydrochloric acid; 900 mL* 

Apparatus 1: 100 rpm, 

Time: 30 minutes* 

Sofvent A —Mix 300 mL of methanol and 700 mL of 0.1 
N hydrochloric acid. 

Solvent B —Mix 75 mL of methanol and 25 mL of 0,1 N 
hydrochloric add. 

Standard solution —Transfer about 100 mg of USP 
Molindone Hydrochloride RS, accurately weighed, to a 
250-mL yoJumetric fiask, and dissolve in and dllute with Sol - 
vent A to volume. Pipet 5*0 mL of this stock solution into a 
250-mL volumetric fiask, and di lute with Solvent A to vol- 
ume. Pipet 15.0 mL of the diluted stock solution into a 
50-mL yolumetric fiask, and dllute with Solvent A to volume. 

Test solution —Withdraw a portion of the solution under 
test, and filter, discardinej the first 3 mL of fil tratę. Pipet 
15.0 mL of this solution into a 25-mL volumetric fiask, and 
dilute with Solvent B to volume* 

Mobile phase —Dissolve 1.08 g of sodium 1-octanesulfon¬ 
ate in 480 mL of water. Add 520 mL of methanol, 2*0 ml of 
acetic acid, and 0.4 mL of triethylamine, and mix* Make ad¬ 
justments If necessary (see System Suitability under Chroma¬ 
tography (621)), 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph Is eguipped with a 254-nm UV detec- 
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tor and a 4.6-mm x 25-cm column that contalns packing 
LI 1. The ffow ratę is about 1.5 mL per minutę. 

Procedurę —Sępa ratę ly inject equal vofumes (about 
1 00 pi) of the Standard solution and the Test solution into 
the chromatograph, record the chrom atog ram s, and meas- 
ure the peak heights, Determine the amount of molindone 
hydrochloride (C16H24N2O2 ■ HCI) dissolved. 

Toierances —Not less than 80% (Q) of the labeled amount 
of C16H24N2O2 * HCI is dissolved in 30 minutes. 

Assay— 

Mobile phase, Sofvent mixture t Interna! standard solution , 
Standard preparation , and Chromatographię system —Proceed 
as dfrected in the Assay under Molindone Hydrochloride. 

Assay preparation —Aecurately weigh not less than 20 
Tablets, grind the Tablets to a homogeneous mixture, and 
transfer an aecurately weighed portion, equivalent to about 
50 mg of molindone hydrochloride, to a 250-mL conical 
fiask, Add 10,0 mL of Interna! standard sofution and 90,0 mL 
of Solvent mixture f shake for 30 minutes, and filier. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Molindone Hydrochioride . Calculate the quantity, in 
mg, of molindone hydrochloride (C1ĆH24N2O2 ■ HCI) in the 
portion of Tablets taJcen by the formula: 

100 C{R U /Rs) 

En whlch C Is the concentration, in mg per mL, of USP 
Molindone Hydrochloride RS in the Standard preparation , 
and R u and R$ are the ratios of the peak response of 
molindone to that of butylparaben obtained from the Assay 
preparation and the Standard preparation , respectively. 


Mometasone FŁiroate 



C27H 3 oCi20 e 521.43 

Pregna-1,4-diene-3,2G-dione, 9,21 -dichloro-1 7-[(2~ 
furanylcarbonyl)oxy]-11 -hydroxy-16-methyL, (11/1,16a)-; 

9,21 -Dichloro-11/3,1 7-dihydroxy-1 óa-methyfpregna-1,4- 
diene-3,20-dione 17-(2-furoate) [83919-23-7]. 

DEFINITION 

Mometasone Furoate contains NLT 97.0% and NMT 
102.0% of mometasone furoate (C27H30CI2OĆ), calculated 
on the dried basis, 

IDENTIFICATION 

• A. iNFRARED ABSORPTION (197M) 

o B. The retention tlme of the Sample solution correspords 
to that of the Standard solution , both relative to the inter- 
nal standard, as obtained in the Assay. 

ASSAY 

a Procedurę 

Mobile phase: Methanol and water (65:35) 

Diiuent: Methanol, acetic acid, and water (65: 0,2: 35) 
Internal standard solution: 0.4 mg/mL of 
bedomethasone dlpropionate In Dduent 
Standard stock solution: 0,1 mg/mL of USP 
Mometasone Furoate RS, prepared by dissoMng USP 
Mometasone Furoate RS in methanol and diluting 
quantitatively and stepwise, if necessary, with Diiuent 


Standard solution: 0.02 mg/mL of USP Mometasone 
Furoate RS and 0,08 mg/mL of bedomethasone dipro- 
pionate, prepared by pipetting equal votumes of Stan¬ 
dard stock solution and internal standard solution into a 
suitable vofumetric fiask and diluting with Diiuent to 
volume, if necessary 

Sample stock solution: 0.1 mg/mL of mometasone 
furoate, prepared by dissolving Mometasone Furoate in 
methanol and diluting quantitatively and stepwise, if 
necessary, with Diiuent 

Sample solution: 0.02 mg/mL of mometasone furoate 
and 0,08 mg/mL of bedomethasone dlpropionate, pre¬ 
pared by pipetting 10 mL each of Sample stock solution 
and Internal standard solution into a 50-mL vofumetric 
fiask and diluting with Diiuent to volume 
Ohromatographk system 
(See Chromatograpny (62 1), System Suitability ,) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packing L7 
Fiow ratę: 1.7 ml/mln 
Injection size: 20 jiL 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention tirnes for mometasone 
furoate and bedomethasone dipropionate are about 
1,0 and 1,6, respectively.] 

Suitability requirements 

Resolution: NLT 4.0 between the mometasone 
furoate and bedomethasone dipropionate peaks 
Taiiing factor: NMT 1.8 for the mometasone furoate 
peak 

Reiative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of mometasone furoate 
(C^HsoCbO*) in the portion of Mometasone Furoate 
taken: 

Result = (fiy/ft) x (Cs/Cu) x 100 

Ru - peak response ratio of mometasone furoate to 
the internal standard from the Sample 
solution 

Rs = peak response ratio of mometasone furoate to 
the interna! standard from the Standard 
solution 

Cs = concentration of USP Mometasone Furoate RS 
in the Standard solution (mg/mL) 

Cu - concentration of Mometasone Furoate in the 
Sompie solution (mg/mL) 

Acceptance criteria: 97,0%-l 02.0% on the dried basis 

IMPURITJE5 

9 RESIDUE ON SCNITION (281): NMT 0,1% 

Delete the followtng: 

*• Heavy Metals, Method U (231): NMT 30 pg/g* m] a*\ % 

|arv20)S) 

O OfiGANBC 1MPURITIES 

Standard stock solution: 10 mg/mL of USP 
Mometasone Furoate RS in dichloromethane 
Standard solution A (5%): 0,5 mg/mL of USP 
Mometasone Furoate R5 in dichloromethane from the 
Standard stock solution 

Standard sofution B (2%): 0.2 mg/mL of USP 
Mometasone Furoate RS in dichloromethane, from the 
Standard stock sofution 

Standard solution C (1%): 0.1 mg/mL of USP 
Mometasone Furoate RS in dichloromethane, from the 
Standard stock solution 
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Standard solution D (0.2%): 0.02 mg/mL of USP 
Mometasone Furoate RS in dichloromethane, from the 
Standard stock solution 

Standard solution E (0,1%) 0.07 mg/mL of USP 
Mometasone Furoate RS in dichloromethane, from the 
Standard stock solution 

Sample solution: 70 mg/mL of Mometasone Furoate In 
dicnloromethane 
Chromatographic system 

(See Chromatography (62 1), Thin-Layer Chromało- 
graphy.) 

Modę: TLC 

Adsorbent: 0,25-mm layer of chromatographic silica 
gel 

Application volume: 40 jiL 

Developing solvent system: Chloroform and ethyl 
acetate (3:1) 

Anafysis 

Sam pies: Standard Solutions and Sample solution 
Proceed as directed in the ehapter. Exam[ne the piąte 
under short-wavelength UV llghL Compare the inten- 
sities of any secondary spots from the Sample solution 
with those of the princtpal spots from the Standard 
Solutions. 

Acceptanee criteria: No secondary spot from the Sam¬ 
ple solution is larger or morę intense than the principal 
spot from Standard solution C; and the sum of the in- 
tensities of the secondary spots from the Sample solu¬ 
tion is NMT 2.0%. 


SPECIFGC TESTS 

* Optical ii ot ati o Nj, Specific Rototion (781S} 

Sample solution: 5 mg/mL in dioxane 
Acceptanee criteria: +56° to +62° 

* LOSS ON DRYiNG (731) 

Analysis: Dry a sample at 1 05° for 3 h. 
Acceptanee criteria: NMT 0,5% 


ADDITIONAL REQUflREMENT3 

* Packaging and Storage: Preserve in well-closed 
containers. 

* USP Reference Standards (11) 

USP Mometasone Furoate RS 


Mometasone Furoate Cream 


DEFINITION 

Mometasone Furoate Cream is Mometasone Furoate in a 
suitable cream base. It contains NLT 90,0% and NMT 
110 ,0% of the labeied amount of mometasone furoate 
(C27H 3{3 Cb0 6 ). 

IDENTIFICATION 

® A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, 
both relative to the Internal standard, as obtained in the 
Assay . 

■ R. Thin-Layer Chromatographic Identification Test 

( 201 ) 

Standard solution: 0.2 mg/mL of USP Mometasone 
Furoate RS in aceton itrile 

Sample solution: 0,2 mg/mL of mometasone furoate 
from Cream in aceton itrile 

Deveioping solvent system: Chloroform and ethyl ace¬ 
tate (3:1) 

Acceptanee criteria: The R f vafue of the principal spot 
of the Sample solution corresponds to that of the Stan¬ 
dard solution * 


ASSAY 
$ Procedurę 

[NOTĘ —Protect from light] 

Difuent A: Tetrahydrofuran and glacial acetic add 
( 100 : 1 ) 

Diluent B: Acetonitrile, water, and giactal acetic acid 
(50:50:1) 

Solution A: Water 
Solution B: Acetonitriie 
Mobile phase: See Tobie 1. 


Table 1 


Time 

(min) 

Solution A 

(%) 

Solution B 

(%) 

0 

70 

30 

; j 

70 

30 

45 

45 

55 

46 

70 

30 

50 

70 

BO 


Internal standard solution: 1.4 mg/mL of diethy! 
phthafate in acetonitrile 
Standard stock solution: 0.2 mg/mL of USP 
Mometasone Furoate RS in Difuent A 
Standard solution: 0,05 mg/mL of mometasone 
furoate and 0.35 mg/mL of diethyI phthalate from 
equaf auantities of the Standard stock solution and the 
Internal standard solution, In Diluent B 
Sample solution: Transfer a portion of Cream, equiva- 
lent to 1.0 mg of mometasone furoate, to a 50-ml., 
screw-capped centrifuge tubę. Add 5.0 mL of Diluent A 
and a few giass beads, and mix on a vortex mtxer. Add 
5,0 ml of Internal standard solution , and mix. Add 
10.0 mL of Diluent B f mix on a vortex mixer for 1 min, 
and centrifuge for 10 min. Pass the aqueous phase 
through a polypropylene filter of 0.2-jjm porę size, dis- 
carding the first 1-2 mL of fil tratę. 

Chromatographic system 
(See Chromatography (621), System Suitability ♦) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; 5-jam packlng L60 
Flow ratę: 2 mL/min 
fnjection size: 20 pL 
System suitability 
Sample: Standard solution 

[Notę—T he reiative retention times for diethyI phthalate 
and mometasone furoate are 0.4 and 1,0, 
re$pectively.] 

Suitability requirements 

Tailing factor: NMT 1.5 for the mometasone furoate 
peak 

Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Caiculate the percentage of mometasone furoate 
(Cs/HjoCizOć) in the portion of Cream taken: 

Result = (Ru/Rd x (G/G) x 100 

Ru - ralio of the mometasone furoate peak 
response to the diethyl phthalate peak 
response from the Sample solution 
Rs - ratio of the mometasone furoate peak 
response to the diethyl phthalate peak 
response from the Standard solution 
G - concentration of USP Mometasone Furoate RS 
in the Standard solution (mg/mL) 

G = nominał concentration of mometasone furoate 
In the Sample solution (mg/mL) 
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Acceptance criteria: 90.0%-! 10.0% 

PERFORMANCE TESTS 

* Minimum Fill (755): Meets the reąuirements 

IMPURITIES 

• OHGANIC IMPURITIES 

[NOTĘ—Protect from light] 

Diluent A, Solution A, Solution B, Mobile phase, and 
Standard stock solution: Prepare as directed in the 

Assay. 

Diluent C: Acetonitrile, water, and giada! acetic add 
(30:70:1) 

System suitability solution: 0.1 ,ug/rnl of USP 
Mometasone Furoate RS from Standard stock solution in 
Diluent C 

Blank solution: Diiuent C and Diluent A (3:1) 

Sample solution: Transfer a portion of Cream, equiva- 
lent to 2.0 mg of mometasone furoate, to a 50-mL, 
screw-capped centrifuge tubę. Add 5,0 mL of Diluent A 
and a few gJass beads, and mtx on a vortex mixer, Add 
15,0 mL of Diiuent C, and mix, Centrifuge for 1 0 min. 
Pass the aqueous phase through a 0.2-pm poJypropy- 
lene filier, discardrng the first 1-2 mL of fiItrafę. 
Chromatographic system 
(See Chrom a tog ropny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mrn x 25-cm; 5-p.m packing L60 
Column temperaturę: 25 ±5° 

Flow ratę: 2 ml/min 
Injection size: 50 pL 
System suitability 
Sample: System suitability solution 
Suitability requirements 
Relative standard deviation: NMT 10% 

Analysis 

Sam pies: System suitability solution t Blank solution, and 
Sample solution 

[Notę —£xcfude any peak areas less than those from the 
System suitability solution . Also exclude any peaks with 
the same retention time as that obsen/ed in the Blank 
solution. Any peaks having a relative retention time of 
about 1.04 or 1.13 are controlted in the Mometasone 
Furoote mon ogra ph and, therefore, are not included in 
the total spedfied and unspecifled impurities limit.] 
Calculate the percentage of eath impurity in the por- 
tron of Cream taken: 

Resuit - (Wrr) x 100 

ru ~ peak response of each impurity from the 
Sample solution 

r T = sum of all the peak responses from the Sample 
solution 

Acceptance criteria: See Tobie 2, 


Table 2 



Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

9a-Chloro-11 fi t 17,21 -trihy- 
d roxy-1 6 a -methy 1 pre gna-1,4- 
diene-3,20-dione 17-(2- 
furoate) 

0.56 

0,1 

9ot,21-Di chloro-1 1JSJ17- 
dihydroxy-l 6 a-m ethyl pre gna- 
l^diene-^O-dione 

0.73 

OJ 

21 ‘Chloro-1 7-hydroxy-l 6a- 
rnethylpregnaJ,4-diene-3,1 1, 
20-trione 1 7 42-furoate) 

0,88 

0.1 


Table 2 (Continued) 


Name 

Rehtive 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%> 

21 -ChJoro-9/L 11 /l-epoxy-l 7- 
hydroxy-l 6a-methylpregna-l, 
4-diene-3 ł 20-d[one 1 7-(2- 
furoate) 

0.94 

1.0 

Mometasone furoate 

1.0 


Unspectfied individua1 imnurity 

_ 

0.2 

Total spectfied and unspectfied 
impurities 

— 

1.0 


SPEOFIC TE5T5 

« Microbial Enumeration Tests (61) and Tests for Speci¬ 
fied Microorganjsms (62): It meets the reguirements of 
the tests for absence of Staphylococcus aureus , Pseudomo- 
nas ae rug i nosa, Escherichia coli, and Salmonella species, 

ADDBTIONAL REQUIREMENTS 

* Packacing and Storage: Preserve in weJLelosed contain- 
ers, and storę at controfled room temperaturę. 

» USP reference standards (11) 

USP Mometasone Furoate RS 


Mometasone Furoate Ointment 


DEFINITION 

Mometasone Furoate Ointment is Mometasone Furoate in a 
surtable ointment base, It contains NLT 90.0% and NMT 
110.0% of the labeled amount of mometasone furoate 
(Chocko*). 

IDENTIFICATION 

o A, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution f 
both relative to the Interna! standard, as obtatned in the 
Assay. 

e B. Thin-Łayer Chromatography 

(See Chromatography (621), Thin-Layer Chromato¬ 
graphy ,) 

Standard solution: 0.6 mg/niL of USP Mometasone 
Furoate RS in methanol 

Sample solution: Transfer the equivalent to 3 mg of 
mometasone furoate from Ointment to a 50-mL screw- 
capped centrifuge tubę. Pipet 5.0 mL of methanol into 
the tubę, and attach the cap. Heat in a steam bath 
until the Ointment completely melts, and shake vigor- 
ously until the Ointment resolidifies. Place in an ice- 
water bath for 10 min. Centrifuge, and fifter a portion 
of the supernatant. Extract 1 mL of the fil tratę with 
1 mL of hexane, and use the lower phase. 

Adsorbent: 0.25-mm layer of chromatographic sitica 
gel mixture 

Application volume: lOpL 
Developing solvent system A: Methanol 
Deve!oping solvent system B: Chloroform and ethyl 
acetate (3:1) 

Analysis 

Sam pies: Standard solution and Sample solution 
AIJow the spots to dry, and develop the chromato- 
gram in Developtng solvent system A until the solvent 
front has moved 2 cm from the origin, Remove the 
piąte from the developlng chamber, and air-dry, De- 
veiop the chromatogram m Developing sol^ent system 
B until the $olvent front has moved three-fourths of 
the length of the piąte, Remove the piąte from the 
developing chamber, mark the solvent front, and al- 
low the spots to air-dry. Examine the piąte under 
short-wavelength UV light. 
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Acceptance criteria: The R F value of the pnncipal spot 
of the Sarnple soiution torresponds to that of the Stan¬ 
dard solution. 

ASSAY 
® Procedurę 

[Notę—P ratect from light.] 

Diluent A: Tetrahydrofuran and gladal acetic acid 

( 100 : 1 ) 

Diluent B: Acetonitrile, water, and gladal acetic acid 
(50:50:1) 

Solution A: Water 

Solution B: Acetonitrile 

Mobile phase: See Tabie h 


Table 1 


Time 

fminl 

Solution A 
f%i 

Solution B 

(W 

0 

70 

30 

2 

70 

30 

45 

45 

55 

46 

70 

30 

50 

70 

30 


Interna! standard solution: 1 ,4 mg/mL of diethyl 
phthalate in acetonitrile 
Standard stock solution: 0.2 mg/nnL of USP 
Mometasone Furoate RS En Diluent A 
Standard solution: 0.05 mg/mL of mometasone 
furoate and 0.35 mg/mL of diethyl phthalate from 
equa! auantities of the Standard stock solution and the 
Internol standard solution , in Diluent B 
Sarnple solution: Transfer a portion of Ointment, 
equivalent to 1,0 mg of mometasone furoate, to a 
50-mL screw-capped centrifuge tubę. Add 5.0 mL of 
Diluent A and a few glass beads, and mix on a vortex 
mixer. Add S.OrnL of Interna! standard solution, and 
mix. Add 10.0 ml of Diluent B, mfx on a vortex mfxer 
for 1 min, and centrifuge for 10 min. Pass the agueous 
phase through a polypropylene filier of 0.2-LLm porę 
size, dEscarding the first 1-2 mL of filtra te, 
Chromatographic system 
(See Chromatography <621X System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LóO 
Flow ratę: 2 mL/min 
Injection size: 20 pL 
System suitability 
Sarnple: Standard solution 

[Notę —The relative retention times for diethyl phthalate 
and mometasone furoate are 0.4 and 1.0, 
respectively.] 

Suitability requirements 

Tailing factor: NMT 1.5 for the mometasone furoate 
peak 

Relative standard deviation: NMT 2.0% 

Anaiysis 

Samptes: Standard solution and Sarnple solution 
Calculate the percentage of mometasone fuorate 
(c 2? h loCkOe) in the portion of Ointment taken: 


Result = (Ru/Rs) x (Q/Q) x 100 

Ru - ratEo of the mometasone furoate peak 
response to the diethyl phthalate peak 
response from the Sarnple solution 
Rs = ratio of the mometasone furoate peak 
response to the diethyl phthalate peak 
response from the Standard solution 
Q = concentration of USP Mometasone Furoate RS 
in the Standard solution (mg/mL) 

Cu - nominał concentration of mometasone furoate 
in the Sarnple solution (mg/mL) 


Acceptance criteria: 9G,0%-110,0% 

IMPURITIES 
® 0RGANIC IMPURITIES 

[Notę —Pratect from light,] 

Diluent A, Solution A, Solution B, Mobile phase, and 
Standard stock solution: Prepare as directed in the 
Assay, 

Diluent C: Acetonitrile, water, and gladal acetic add 
(30:70:1) 

System suitability solution: 0,1 jug/mL of USP 
Mometasone Furoate RS from Standard stock solution in 
Diluent C 

Sarnple solution: Transfer a portion of Ointment, 
equivalent to 2.0 mg of mometasone furoate, to a 
50-mL screw-capped centrifuge tubę. Add 5.0 mL of 
Diluent A and a few glass beads, and mix on a vortex 
mixer. Add 15.0 mL of Diluent C, and mix. Centrifuge 
for 10 min. Pass the aqueous phase through a polypro¬ 
pylene fil ter of 0,2-pm porę size, discarding the first 
1-2 ml of filtrate. 

Blank solution: Diluent C and Diluent A (3:1) 
Chromatographic system 
(See Chrom a t og ropny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; 5-jim packtng L60 
Column temperaturę: 25 + 5° 

Flow ratę: 2 mL/min 
Injection size: 50 liL 
System suitability 
Sarnple: System suitability soiution 
Suitability requirements 
Reiative standard deviation: NMT 10% 

Anaiysis 

Samptes: System suitability solution, Sarnple soiution, 
and Blank solution 

[Notę —Exdude any peak areas less than those from the 
chromatogram of the System suitability solution . Also 
exclude any pealcs with the same retention time as 
Chat observed En the chromatogram of the Blank solu¬ 
tion. Any peaks having a relative retention time of 
about 1,04 of 1.1 3 are controlled in the monograph 
for Mometasone Furoate , and therefore are not in- 
cluded in the total specified and unspecffied Empurities 
limit] 

CaEcuEate the percentage of each impurlty in the por¬ 
tion of Ointment taken: 

ResuEt - ( rufrr ) x 100 

te - peak response of each Empurity from the 
Sarnple solution 

rr - sum of all the peak responses from the Sarnple 
solution 

Acceptance criteria: See Tobie 2. 


Tabie 2 


Marne 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

9a-Chk>ro-1 1 /J,l 7,21 -trihy- 
droxy-1 6a-methylpregna-1, 
4-diene-3,20-dione 17-(2- 
furoate’) 

0.56 

0.2 

9ot,21 -DjchEoro-11 17- 
dihydmxy-T 6<x-methyl- 
pregna-1,4-d!ene-3,20-dio- 
ne 

0.73 

0.2 

21-Chloro-l7-hydroxy-l 6ct- 
methylpregna-1,4-diene-3, 

1 1 .20-trfone 1 742-furoate} 

0,88 

0,2 
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Table Z (Continued) 


Name 

Relatiye 

Refentbn 

Time 

Acceptance 
Criteria, 
NMT <%\ 

21 ~Chloro-9/?d 1 /J-e poxy~1 7- 
hydroxy-1óa-melhyipregna- 
1,4 -d Ee ne- 3,20-d to n e 17(2- 
furoate) 

0.94 

1.0 

Mometasone furoate 

1.0 

__ 

Unspedfied individual 
impurity 

— 

0.2 

To tal spedfied and 
unspedfied impurities 

— 

1.0 


PERFORMANCE TESTS 

o Minimum Ful (755): Meets the requirements 

SPECIFIC TESTS 

<• Microbial Enumeration Tests <61) and Tests for Speci- 
FIED MlCROORCANtSMS (62): It meets the reąuirernents of 
the tests for absence of Staphybcoccus aureus, Pseudomo- 
nas aeruginosa, Escherichia coli , and Salmonella spec i es. 

ADDITIONAL REQU1REMENTS 

“ Fackaging and Storage: Preserve in welhclosed contain- 
ers, and storę at controNed room temperaturę. 

* USP Reference Standards (11) 

USP Mometasone Furoate RS 


Mometasone Furoate Topical Solutiorn 

DEFINITBON 

Mometasone Furoate Topical Solution is Mometasone 
Furoate in a sultable aqueous vehicle. !t contains NIT 
90,0% and NMT 110.0% of the labeled amount of 
mometasone furoate {C27H30CI2O6). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard soi utleń, 
both re!ative to the interna! standard, as obtained in the 
Assay. 

■ B. THiN-LAYER CHROMATOGRAPHIC IDENTIFICATION TEST 
( 201 ) 

Standard solution: 1 mg/mL of USP Mometasone 
Furoate RS in a mixture of chloroform and methanc! 
(4:1) 

Sample solution: Transfer the equivalent of 2 mg of 
mometasone furoate from Topicaf Solution to a 50-mL 
centrifuge tubę. Add 10 mL of water. Extract the aque- 
ous solution with 20 mL of chloroform. Remove the 
chloroform foyer, dry over anhydrous sodium sulfate, 
and filter through a cotton pledget Repeat the chloro¬ 
form extraetion, and combine the drfea extracts* Evapo- 
ratę the chloroform soiution to dryness on a steam batb 
under a stream of nftrogen. Allow the sample speetmen 
to cooJ to room temperatura. Dissolve the restdue in a 
mixture of chloroform and mediano] (4:1) to obtain 
1 mg/mL of Sample solution , 

Application volume: 20 ^iL 

Developing solvent system: Chloroform and ethyl ace- 
tate (3:1) 

Acceptance criteria: The R f value of the principa] spot 
of the Sample solution corresponds to the that of the 
Standard solution. 


ASSAY 
o Procedurę 

[Notę—P rotect from light] 

Diluent: Acetonitrile, water, and glacial acetic add 
(50:50:1) 

Solution A: Water 
Solution B: Acetonitrile 
Mobile phase: See Table L 


Table 1 


Time 

(min> 

Soiution A 

Solution B 
<%) 

0 

70 

30 

2 

70 

30 

45 

45 

55 

46 

70 

30 

50 

70 

30 


Standard solution: 0.1 mg/mL of USP Mometasone 
Furoate RS in Solution B 

Sample solution: Transfer a portion of Topical Solution, 
equivalent to about 2.5 mg of mometasone furoate, to 
a 25-mL fiask. Drlute with Diluent to volume, and mix. 
Pass a portion of the solution through a polypropylene 
filter of 0.2-pm porę size, discarding the first 1-2 mL of 
fil tratę. 

Chromatographic system 

(See Chromatogropny {62 1), System SuitabHity.) 

Modę: LC 

Detector: UV 254 nm 

Coiumn: 4.6-mm x 25-cm; 5 -Jim packing L60 
Flow ratę: 2 mL/min 
Injection size: 50 jiL 
System sultability 
Sample: Standard solution 
Suitabilily requirements: 

Tailrng factor: NMT 1.5 for the mometasone furoate 
peak 

Re!ative standard deviatron: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of mometasone furoate 
(Ca/H^oChOfi) in the portion of Topical Solution taken: 

Result = (ru/fs) x (Q/Q) x 1 00 

ru = peak response from the Sample solution 

Cs = peak response from the Standard solution 

Q = concentration of USP Mometasone Furoate RS 
in the Standard solution (mg/mL) 

Cu - nominał concentration of mometasone furoate 
in the Sample solution (mg/mL) 

Acceptance criteria: 9G,0%-110,0% 

IMPURITIES 
* ORGANIC IMPURITIES 

[Notę—P rotect from light.] 

Diluent, Solution A, Solution B, Mobile phase, Stan¬ 
dard solution, and Sample soiution: Prepare as di- 
rected in the Assay. 

System suitability solution: Od pg/mL of USP 
Mometasone Furoate RS from Standard solution in 
Diluent 
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Chromatographic system 

(See Chromalograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L60 
Column temperaturo: 25 ± 5° 

Flow ratę: 2mL/min 
Injection size: 50 pi 

System suitabiiity 
Sample: System suitabiiity solution 
Suitabiiity requirements 
Relative standard deviatron: NMT 10% 

Analysis 

Sam pies: DHuent, System suitabiiity solution, and Sam¬ 
ple solution 

[Notę—E xdude any peak areas less than that of the Sys¬ 
tem suitabiiity sofution . Also, exdude any peaks with 
the same retention times as those observed in the Dil- 
uenL Any peaks having a relative retention time of 
1.04 or 1.7 3 are controlled in the Mometasone Furoate 
monograph, and therefore are not included in the tc- 
tal specified and unspecified impurities limit.] 

Calculate the pereentage of each impurity in the por- 
tion of Topical Solution taken: 

Result - (ru/rr) x 100 

ry = peak response of each impurity from the 
Sample solution 

rr = sum of all the peak responses from the Sample 
solution 

Aceeptance criteria: See Table 2, 


labie 2 


Nd me 

Relative 

Retention 

Time 

Aceeptance 
Criteria, 
NMT (%ł 

9a-Chloro-l Tftl 7,21 -trlhy- 
droxy 1 Sa-methylpregna-l ,4- 
diene-3,20-dione 17-(2- 
furoate) 

0.56 

0.3 

9a,21 -Dichloro-T1 1 7- 

di hydroxy-l6a-methy1preg na- 
1.4-diefie-3,20*dfone 

0.73 

0.1 

21-Chloro-1 7-hydroxy-1 6ra- 
methy 1 preg n a -1,4- d ie n e- 3, 11 , 
2G4rione 1 7 -( 2 - furoate) 

0,88 

0.1 

21 -Chloro-9/i, 11 /J-epoxy-l 7- 
hydroxy 1 ća-methylpregna- 
1,4-diene-3,20-dione 1 7-(2- 
furoate) 

0.94 

1.0 

Mometasone furoate 

1.0 

__ 

Unspecified individual impurity 

__ 

0.5 

To tal specified and unspecified 
impurities 

— 

2.0 



SPECIFIC TESTS 

* Miozobial Enumeration Tests (61) and Tests for Speci 
fied MiCRooRGANisMs (62): It meets the reguirements of 
the tests for absence of Staphylococcus aureus t Pseudomo- 
nas oeruginosa, Escherichia coli r and Salmonella spec i es. 

* pH (791): 4.0-5.0 

ADDJTIONAL REQUIREMENTS 

* Packaginc amd Storage; Preserve in well-closed contaim 
ers, and storę at contro!led room temperaturo. 


* USP Reference Standards (11) 

USP Mometasone Furoate RS 


Monensin 



CjfiH^Onfmonensin A) 670.87 
CjsHsoOufmonensin B) 656.84 
C3?H640n(monensin C) 684,90 
Monensin. 

Stereoisomer of 2-[2-ethyloctahydra-3^methyl-5'- 
[tetra hy dro-6-hy droxy-6-(hyd roxymethy l)-3,5-d imethy h 
2 H-py ra n - 2-y I ] [ 2,2b if u ra n -5 -y 1 ]] - 9- hy d ro xy-/3- m eth oxy-a, 
Y,2,8-tetramethy[-1,6-dioxaspiro[4.5]decan-7-butanQic acid 
[17090-79 Sj. 

» Monensin is a mixture of antibiotic substances 
produced by the growth of Streptomyces cin- 
namonensis . !t has a potency of not less than 
110 pg of monensin per mg. 

Packaglng and stora ge—Pre ser ve in well-closed contain- 
ers. Avoid moisture and excessive heat. 

Labeling— tabel it to indicate that it is for veterinary use 
only. Label it also to State that it is for manufacturing, Pro¬ 
cessing, or repackaging. 

USP Reference standards (11)— 

USP Monensin Sodium RS 
USP Narasin RS 

Identification— -The chroma tog ram of the Assay prepara- 
tion obtained as directed In the Assay exhibits a major peak 
for monensin A and a minor peak for monensin B, the re¬ 
tention times of whtch correspond to those exhibited in the 
chromatogram of the Standard preparatbn , obtained as di¬ 
rected in the Assay . 

Loss on drying (731)—Dry it in vacuum at 60° for 2 hours: 
it loses not morę than 10% of its weight 
Content of monensin A and B actmty —Using the re- 
suJts of the calculations in the Assay, calculate the pencent- 
age of monensin A activity in the Monensin under test by 
the formula: 


100 A/P 

in which A rs the potency, in pg per mg, of monensin A in 
the Monensin under test, as determined in the Assay, and P 
is the potency, in pg of monensin, in each mg of the 
Monensin under test, as determined in the Assay: not less 
than 90% is found, Calculate the pereentage of monensin A 
actMty plus monensin B activity in the Monensin under test 
by the formula: 


100(A + B) / P 

in which B h the potency, in pg per mg, of monensin B in 
the Monensin under test, as determined in the Assay , and 
the other terms are as defined above: not less than 95% is 
found. 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
methanol, water, and glacial acetic acid (94:6:0.1), Make 
adjustments if necessary (see System Suitabiiity under Chro - 
matagrophy (621)). 
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Neutralized methanol —Add 1 g of sod i urn bicarbonate to 
4 liters of methano!, mix, and fi [ter. 

Diluent —Prepare a mixture of methano] and water (9:1). 

Derivatizing reagent —Dissolve 3 g of vanillin in a mixture 
of 95 mL of methanol and 2 mL of sulfuric acid. [Cautfon— 
To avoid splattering , add the sulfuric add carefully and slowly 
with a pipet; do not poun Al Iow the mixture of methano! and 
sulfuric add to cool hefore adding va nil lin,] 

Standard p repa radon —Drssolve an accurately weighed 
guantity of USP Monensin Sodium RS quantitatively in 
methanol to obtain a solution containing the equlvafent of 
1000 pg of monensin per mL. Dllute an accurately meas- 
ured volume of this stock solution quantitatively with Diluent 
to obtain a solution containing 20,0 pg of monensin per 
mL. 

Assay preparation —Transfer about 500 mg of Monensin, 
accurately weighed, to a 250-mL fiask, add 200.0 mL of Dil- 
uent , and shake by mechanita! means for 1 hour Atlow the 
solids to settle, and dii u te an accurately measured volume of 
the supernatant quantitatively with Diluent to obtain a solu¬ 
tion containing about 20 pg of monensin per mL, 

Resolution soludon —Prepare a solution in Neutralized 
methanol containing about 1 mg of USP Monensin Sodium 
RS and 3 mg of USP Narasin RS per ml. Transfer 2 ml of 
this solution to a 200-mL volumetric fiask, dilute with Dilu¬ 
ent to volume, and mfx. 

C hromatographic system (see Chromatography (621)}—The 
figuid chromatograph is eguipped with a 4.6-mm x 25-crn 
column that contains packing LI and the outlet of which is 
attached to a tee, the opposing arm of which is attached to 
a tubę from which is pumped the Derivadzing reagent , and 
the outlet of which is connected to a 2-mL postcolumn re- 
action coil maintained at 98°. The outlet of the reaction coil 
is connected to a deteetor set at 520 nm, The Mobile phase 
and the Derivadzing reagent fiow at the ratę of about 0.7 mL 
per minutę. Chromatograph the Resolution solution, and re- 
cord the peak responses as directed under Procedurę: the 
relative retention times are about 0.9 for monensin B, 1.0 
for monensin A, 13 for narasin A, and 1.5 for narasin I, the 
resolution, R , be twe en the monensin B peak and the 
monensin A peak is not less than 1.25, and between the 
monensin A peak and the narasin A peak is not less than 
3.5, Chromatograph the Standard preparation , and record 
the peak responses as directed under Procedurę: the tai ling 
factor es not morę than 1.4, and the relative standard devia- 
tion for repJicate injections is not morę than 2.0%, [NOTĘ— 
After use, flush the system with methanol.] 

Procedurę — [notę— Use peak areas where peak responses 
are indieated.] Separately inject egual voJumes (about 
200 liL) of the Standard preparation and the Assay prepara¬ 
tion into the chromatograph, record the chromatograms, 
and measure the responses for the major peaks, tncluding a 
peak for monensin C/D, if present, at a retention time of 
about 1.1 relative to that of the main monensin A peak in 
the chroma tog ram obtained from the Assay preparation . Cal- 
culate the guantity, in pq, of monensin A in eath mg of the 
Monensin taken by the formula: 

(CPD / 100,000 WKru/rs) 

in which C is the concentration, in pg per ml, of monensin 
activity in the Standard preparation , based on the guantity 
of USP Monensin Sodium RS taken, its designated patenty, 
in pg per mg, and the extent of dilution, F is the designated 
percentage of monensin A in USP Monensin Sodium RS, D is 
the dilution factor used in preparing the Assay preparation, 

W is the quantity, in g, of Monensin taken to prepare the 
Assay preparation , and r a and r s are the monensin A peak 
responses obtained from the Assay preparation and tne Stan¬ 
dard preparation , respective!y. Calcu la te the quantity, in pg, 
of monensin B in each mg of the Monensin taken by the 
same formula, except that r u is the monensin B peak re- 
sponse obtained from the Assay preparation and r$ is the 


monensin A peak response obtained from the Standard prep¬ 
aration ♦ Calculate the quantity, in pg, of monensin C/D in 
each mg of the Monensin taken by the same formula, ex- 
cept that fu is the monensin C/D peak response obtained 
from the Assay preparation. Calculate the potency, in pg of 
monensin, in each mg of the Monensin taken by the 
formula; 

A + 0*28fi + 1.5C/D 

in which A is the guantity, in pg, of monensin A in each mg 
of the Monensin taken, as cafculated above, and fi is the 
quantity, in pq, of monensin B in each mg of the Monensin 
taken, and C/D is the guantity, in pg, of monensin C/D in 
each mg of Monensin taken, as calculated above. 


IWIonensira Granulated 


» Monensin Granulated contains Monensin 
mixed with suitable diluents, carriers, and inac- 
tive ingredients prepared in a granulated form 
that is free-flowing and free from aggregates. It 
may contain added Monensin Sodium. It con¬ 
tains not less than 140 mg of monensin per g. 

Padkaging and storage —Preserve in well-dosed contasn- 
ers. Avoid moisture and excessive heat. 

Labeling— Label it to indicate that it is for veterinary use 
only. Label it also to state that it is for manufacturing, Pro¬ 
cessing, or repackaging. 

USP Reference standa^ds (11)— 

USP Monensin Sodium RS 
USP Narasin RS 

Identification— The chromatogram of the Assay prepara¬ 
tion obtained as directed in the Assay exhibits a major peak 
for monensin A and a minor peak for monensin B, the re¬ 
tention times of which correspond to fchose exhibited in the 
chromatogram of the Standard preparation, obtained as di¬ 
rected in the Assay . 

Loss on drying (731)—Dry it in vacuum at 60° for 2 hours: 
it loses not morę than 10% of its weight. 

Content of monensin A and B activity —Using the re- 
sults of the calculations in the Assay ; calculate the percent¬ 
age of monensin A activity in the Monensin Granulated 
under test by the formula: 

1004 /P 

in which A is the potency, in pg per mg, of monensin A in 
the Monensin Granulated under test, as determined in the 
Assay, and P Is the potency, in pg of monensin, in each mg 
of the Monensin Granulated under test, as determined in 
the Assay: not less than 90% is found. Calculate the per¬ 
centage of monensin A actrvity plus monensin 8 activity in 
the Monensin Granulated under test by the formula: 

10Q(A + B)/ P 

in which fi is the potency, in pg per mg, of monensin B in 
the Monensin Granulated under test, as determined in the 
Assay, and the other terms are as defined above: not less 
than 95% is found. 

Assay— 

Mobile phase, Neutralized methanol, Diluent, Derivadzing 
reagent , Standard preparation, Resoiudon solution, and Chro- 
matographic system— Proceed as directed in the Assay under 
Monensin. 

Assay preparation —Transfer about 5 g of Monensin Cran¬ 
ulated, accurately weighed, to a 250-mL fiask, adcl 200.0 mL 
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of Diluent, and shake by mechanical means for 1 hour. Allow 
the solids to settfe, and dilute an accurately measured vol- 
ume of the supematant quantitatively wtth Diluent to obtain 
a solution contaming about 20 (ig of monensin per mL 
Procedurę—Protee d as directed for Procedurę in the Assay 
under Monensin. Calculate the quantity, in mg, of monensin 
A in each g of the Monensin Grany la ted taken by the 
formula: 

(CFD /100,000 W)(ry / r s ) 

in which C is the concentration, in pg per mL, of monensin 
activity in the Standard prepamtion, based on the quantity 
of USP Monensin Sodium RS taken, its designated potency, 
in jxg per mg, and the extent of dilution, f is the designated 
percentage of monensin A in USP Monensin Sodium RS, Dis 
the dilution factor used in preparing the Assay prepamtion, 

W is the guantity, in g, of Monensin Granulated taken to 
prepare the Assay prepamtion , and r u and r 5 are the monen¬ 
sin A peak responses obtained from the Assay prepamtion 
and the Standard prepamtion, respectively. Calculate the 

S uantity, in mg, of monensin B En each g of the Monensin 
ranulated taken by the same formula, except that fu is the 
monensin B peak response obtained from the Assay prepara - 
don and r 5 is the monensin A peak response obtained from 
the Standard prepamtion. Calcu la te the guantity, in mg, of 
monensin C/D in each g of the Monensin Granulated taken 
by the same formula, except that fu is the monensin C/D 
peak response obtained from the Assay prepamtion. Calcu- 
late the potency, in pg of monensin, in each mg of the 
Monensin Granulated taken by the formula: 

A + 0,280 + 1.5C/D 

in which A is the guantlty, En mg, of monensin A in each g 
of the Monensin Granulated taken, as calculated above, and 
0 is the quantity, in mg, of monensin B in each g of the 
Monensin Granulated taken, and C/D is the quantity, in mg, 
of monensin C/D in each g of Monensin Granulated taken, 
as calculated above. 


Monensin Premax 


» Monensin Premix contains Monensin Granu¬ 
lated mixed with suitable diluents and inactive 
ingredients, It contains the equivalent of not less 
than 85.0 percent and not morę than 115.0 per- 
cent of the labeled amount of monensin. 

Packaging and storage—Pre$erve In wdl-closed contain- 

ers. Avoid moisture and excesslve heat 

Labeling—Label it to indicate that it is for veterinary use 

only. The label bears the statement "Do not feed undilut- 

ed. 

USP Reference standard* (11 )■— 

USP Monensin Sodium RS 
USP Marasin RS 

Identification—The chromatogram of the Assay prepara - 
tion obtained as directed in the Assay exhibits a major peak 
For monensin A and a minor peak for monensin B, the re- 
tention times of which correspond to those exhibi£ed in the 
chromatogram of the Standard prepamtion obtained as dt- 
rected in the Assay : 

Los* on drying (731)—Dry it in vacuum at 60 c for 2 hours: 
rt loses not morę than 10% of its weight. 

Assay— 

Mobile phose, Neutralized methanoiDiluent, Derivatizing 
reagent, Standard prepamtion , Resolution solution , and Cbro- 


matographk system —Proceed as directed in the Assay under 
Monensin. 

Assay prepamtion— Transfer about 5 g of PremEx, a ecu* 
rately weighed, to a 250-mL fiask, add 200,0 mL of Diluent, 
and shake by mechanical means for 1 hour. Allow the solids 
to settfe, and dilute an accurately measured volume of the 
elear supematant auantitatively wEth Diluent to obtain a so- 
lution containing about 20 pg of monensin per mL. 

Procedurę —Proceed as directed for Procedurę En the Assay 
under Monensin. Calculate the quantity, in mg, of monensin 
A In each g of the Premix taken by the formula: 

(CFD /100,000 W)(ru ( r$) 

in which C is the concentration, in jig per mL, of monensin 
activity in the Standard preparation , based on the quantity 
of USP Monensin Sodium RS taken, Its designated potency, 
in jag per mg, and the extent of difution, F is the designated 
percentage of monensin A in USP Monensin Sodium RS, D is 
the dilution factor used in preparing the Assay preparation , 

W is the quantity, in g, of Premix taken to prepare the Assay 
preparation , and r u and r$ are the monensin A peak re¬ 
sponses obtained from the Assay preparation and the Ston- 
aard preparation, respectiyeJy. Calculate the quantity, in mg, 
of monensin B in each g of the Premix taken by the same 
formula, except that is the monensin B peak response 
obtained from the Assay preparation and r 5 is the monensin 
A peak response obtained from the Standard prepamtion . 
Calculate the quantity, in mg, of monensin C/D in each q of 
the Premix taken by the same formula, except that ru is the 
monensin C/D peax response obtained from the Assay prep¬ 
aration. Calculate the potency, En mg of monensin, in each 
g of the Premix taken by the formula: 

A + 0.280+ 1.5C/D 

In which A is the quantity, in mg, of monensin A in each g 
of the Premix taken, as calculated above, and B is the quarv 
tity, in mg, of monensin B in each g of the Premix taken, 
and C/D is the guantlty, in mg, of monensin C/D in each g 
of Premix taken, as calculated above. 


Monensin Sodium ___ 

GjfiHaiNaOiT (monensin A sodium) 692.85 
CyHssNaOit (monensin B sodium) 678.83 
C^HćaNaOn (monensin C sodium) 706.88 
Monensin, sodium salt. 

Stereoisomer of 2-[2-ethyloctahydro-3'-methyl-5'- 
[tetrahydro-6-hydroxy-6-(hydroxymethyl)-3,5-dimethyl- 
2H-pyran-2-yl][2,2 / -bifuran-5-yl]]-9”hydroxy-j3-methoxy-a, 
Y,2 l 8-tetramethyl-l,6-dioxaspfro[4.5]decan-7-butanoic 
acid sodium salt [22373-78-0]. 

» Monensin Sodium has a potency of not less 
than 800 pg per mg. 

Packaging and storage—Preserve in well-closed contaim 
ers. Avoid moisture and excessive heat. 

Labeling—Label it to indicate that it is for veterinary use 
only. Label it also to State that it is for manufacturing, Pro¬ 
cessing, or repackaging. 

USP Reference standard* (11)— 

USP Monensin Sodium RS 
USP Narasin RS 

Identification—The chromatogram of the Assay prepara¬ 
tion obtained as directed in the Assay exhibits a major peak 
for monensin A and a minor peak for monensin B, the re- 
tentlon times of which correspond to those exhibited in the 
chromatogram of the Standard prepamtion, as obtained in 
the Assay . 
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Loss on drying (7 31)—Dry it in vacuum at 60° for 3 hours: 
it loses not morę than 4% of its weight 
Content of monensin A and B acilvity—Using the re- 
sults of the eatculations in the Assay t caleulate the percent¬ 
age of monensin A activity in the Monensin Sodium under 
test by the formula: 


100 A/P 

in whkh A is the potency, in mg per q, of monensin A in 
the Monensin Sodium under test, as dfetermined in the As¬ 
say, and P is the potency, in mg of monensin, in each g of 
the Monensin Sodium under test, as determined in the As¬ 
say; not less than 90% is found. Caleulate the percentage of 
monensin A activity plus monensin B actMty in the Monen¬ 
sin Sodium under test by the formula: 

100(4+ B)IP 

in which B is the potency, in mg per a, of monensin B in 
the Monensin Sodium under test, as determined in the As- 
soy, and the other terms are as defined above: not less than 
95% is found. 

Assay— 

Mobile phase, Neutrolized methanof, Diluent, Derifatizing 
reagent , Standard preparation, Resofution soiution, and C/?ro- 
matographic system—Proceed as directed in the Assay under 
Monensin , 

Assay preparation —Transfer about 100 mg of Monensin 
Sodium, accurately weighed, to a 1QQ-mL volumetric fiask, 
dissolve in and dilute with methanol to votume. If necessary, 
to achieve compiete dissolution, sonicate for about 1 min¬ 
utę, and mix. Dilute an accurately measured volume of this 
soiution quantitatively with Diluent to obtain a soiution eon- 
taining about 20 pg of monensin per mL 

Procedurę— Proceed as directed for Procedurę in the Assay 
under Monensin . Caleulate the quantrty, in mg, of monensin 
A in each g of the Monensin Sodium taken by the formula: 

(CfiD/100,000 W)(r u /rs) 

in which C is the eoncentration, in pg per mL, of monensin 
actMty in the Standard preparation , based on the quantity 
of USP Monensin Sodium RS taken, its designated potency, 
in pg per mg, and the extent of dilution; Fis the efesignated 
percentage of monensin A in USP Monensin Sodium RS; D is 
the dilution facto r used in preparing the Assay preparation; 

W is the ouantity, in g, of Monensin Sodium taken to pre- 
pare the Assay preparation; and r u and r$ are the monens n A 
peak responses obtained from the Assay preparation and the 
Standom preparation , respectiveiy, Calcufate the quantity, in 
mg, of monensin B in each g of the Monensin Sodium 
taken by the same formula, except that r u is the monens n B 
peak response obtained from the Assay preparation , and rs is 
the monensin A peak response obtained from the Standard 
preparation . Caleulate the quantity, in mg, of monensin C/D 
in each g of the Monensin Sodium taken by the same 
formula, except that ry is the monensin C/D peak response 
obtained from the Assay preparation. Calcufate the potency, 
in mg of monensin, in each g of the Monensin Sodium 
taken by the formula: 

A + 0,2 88 + 1.5C/D 

in which A is the quantity, in mg, of monensin A in each q 
of the Monensin Sodium taken, as calculated above; B is tne 
quantity, in mg, of monensin B in each g of the Monensin 
Sodium taken; and C/D is the quantity, in mg, of monensin 
C/D in each g of Monensin Sodium taken, as calculated 
above. 


Monobenzone 



C„H, 2 0 2 200.23 

Phenol, 4'(phenylmethoxy)- ł 

p-(Benzyloxy)phenol [103-16-2], 

» Monobenzone, dried at 105° for 3 hours, con- 
tains not less than 98,0 percent and not morę 
than 102.0 percent of C 13 H 12 O 2 . 


Fadtagmg and storage— Preserve in tight, light-resistant 
containers, and avoid exposure to temperatures above 30*. 

USP Reference standards <11)— 

USP Monobenzone RS 
Identifkatlon— 

A: infrared Absorption (197K}. 

B: Ultrafiolet Absorption (197U)— 

Soiution ; 10 pg per mL- 

Medium: methanol. 

AbsorptMlies at 292 nm, calculated on the dried basis, do 
not differ by morę than 3,0%, 

C: Transfer about 500 mg of Monobenzone, previously 
dried, to a 150-mL fiask fitted with a reflux condenser, em- 
ploying a suitable glass joint. Add 5 mL of pyridine and 
3 mL of acetic anhydride, reflux for 10 minutes, and cooL 
Add 1 GO ml of water and ć mL of acetone to the fiask, and 
insert a stopper, Cooi the contents of the fiask in a refrigera- 
tor for 1 hour, coliect the precipitate in a sintered-glass cru- 
cible, and wash the precipitate with water until no odor of 
pyridine remains. Dry the precipitate for 16 hours in a vac- 
uum desiccator over phosphorus pentoxide. The 
monobenzone acetate so obtained melts between 110° and 
113° when determined as directed for Ctoss / (see Melting 
Rangę or Temperaturę <741». 

Melting rangę, Class I (741): between 117° and 120°, 
Loss on drying (731)—Dry it at 105° for 3 hours: it ioses 
not morę than 1.0% of its weight 
Residue on ignition (281): not morę than 0.5%, 

Assay— 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Monobenzone RS in methanof, and dilute 
quantitatively, and stepwise if necessary, with methanol to 
obtain a soiution having a known eoncentration of about 
40 pg per mL. 

Assay preparation —Transfer about 100 mg of 
Monobenzone, accurately weighed, to a 100-mL volumetric 
fiask, dissolve in and dilute with methanol to voiume, and 
mix. Pipet 4 mL of this soiution into a 100-mL volumetric 
fiask, dilute with methanol to vo!ume, and mix. 

Procedurę —With a suitable spectroph otom eter, using 
methanol as a blank, concomitantly determine the ab- 
sorbances of the Standard preparation and the Assay prepa¬ 
ration at the wavelength of maximum absorbance at about 
292 nm. Caleulate the quantity, in mg, of Ci 3 Hiz 0 2 in the 
portion of Monobenzone taken by the formula: 



25Q0C(Aul Ad 


in which C is the eoncentration, rn mg per mL, of USP 
Monobenzone RS in the Standard preparation; and Au and Aj 
are the absorbances obtained from the Assay preparation 
and the Standard preparation , respecttvely. 
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Monobenzone Cream 


» Monobenzone Cream contains not less than 
94.0 percent and not morę than 106.0 percent of 
the labeled amount of monobenzone (CuHuCb). 

Packaging and słorage—Preserve in tight containers, and 
avoid exposure to temperatures higher than 30°. 

USP Referenci standards (11}— 

USP Monobenzone RS 

tdentif kation— Transfer a guantky of Cream, equivałent to 
about 500 mg of monobenzoną to a centrifuge bottle, add 
100 mL of water, and shake until the cream is completely 
dtspersed. Centrifuge the suspension, decant the superna- 
tant, wash the residue with water, agam centrifuge, and de¬ 
cant the water. Transfer the residue to a separator with the 
afd of water, and adjust the volume to about 100 mL. Ex- 
tract with four 25-mL portions of chloroform, filtering the 
extracts through a pledget of cotton into a 150-mL fiask, 
Evaporate the chloroform in a current of warm a Ir, and add 
5 mL of pyridme and 3 mL of acetic anhydride to the dry 
residue. Connect the ffask to a reflux condenser, reflux for 
lOminutes, cool, and proceed as directed in Identification 
test C under Monobenzone , beginning with "Add 100 ml of 
water." It meets the reguirements of Identification test C 
under Monobenzone. 

Assay— 

Standard preparation —Prepare as directed in the Assay 
under Monobenzone . 

Assay preparation— Transfer an accurately weighed por¬ 
tion of Cream, equivalent to about 200 mg of 
monobenzone, to a surtable Container, add 100 mL of meth- 
anol, and shake for about 30 minutes. Transfer the mixture 
to a 200-mL volumetric fiask. Rinse the Container with two 
25-mL portions of methanol, and add the rinsings to the 
200-mL vofumetric fiask, Dilute with methanol to volume, 
mix, and filter, dtscarding the first 20 mL of the fi lira te. Pi¬ 
pet 4 mL of this solution into a 100-mt volumetric fiask, 
dilute with methanol to volume, and mix. 

Procedurę —Proceed as directed in the Assay under 
Monobenzone , but use the Assay preparation under 
Monobenzone Cream . Calcu la te the guantity, in mg, of 
monobenzone (CuHuOz) in the portion of Cream taken by 
the formula: 

50O0C(Ą>/A 5 ) 

in which C is the concentration, in mg per mL, of USP 
Monobenzone RS in the Standard preparation and Au and Aj 
are the absorbances obtained from the Assay preparation 
and the Standard preparation , respectively. 


Montelukast Sodium 



CiiH3 S CINNaO,S 608.17 

Cydopropaneacetic acid, 1-[[[V[3-[2-(7-chloro-2-quh 
noiinyl)ethenyljphenyl]-3-[2-(1-hydroxy- 
1-methy!ethyl)pheny!]propyl]thia]methyl]-, sodium salt, 
[R-,(E)h 


Sodium 1-[[[(/?)-m-[(£)-2-(7-chloro-2-quinolyi}v!nyl]-a-[o- 
(l-hydroxy-1-methylethyl)phenetlTy|]benzyl]thio]- 
metnyljcydopropaneacetate [151767-02-1], 

C 35 H 3ń CINOjS 586.18 

Montelukast [158966-92-8], 

DEFtNlTION 

Montelukast Sodium contains NLT 98.0% and NMT 102.0% 
of C 3 5HjiCINNa0 3 5, calculated on the anhydrous and sol- 
vent-free basis. 

IDENTIFICATION 

e A. INFRARED ABSORPTION (197) 

[Notę —Methods described under fnfrared Absorption 
<197K), (197M), or (197A) may be used.] 

* B. IDENTIFICATION TESTS—GENERAL, Sodium (191) 

Sample: 100 mg 

Analysis: Ignite the Sample in a crucibfe until an almost 
white residue ts obtainea. Take up the residue in 2 mL 
of water, and filter, 

Acceptance criteria: The filtrate meets the require- 
ments of the pyroantimonate precipkate test. 

« C. Meets the requirements of the test for Enantiomeńc 
Purity. 

ASSAY 

[Notę —Avoid exposure of the sam pies to tight Use low- 
actinic glassware.] 

• Procedurę 

Solution A: Add 1.5 ml of trifluoroacetic add to 1 L of 
water. 

Solution B: Add 1.5 mL of trifluoroacetic acid to 1 L of 
acetonitrile. 

Mobile phase: See Table 7. Return to origmai condh 
tions and re-equilibrate the column. 


Table 1 


Time 

Solution A 

Solution B 

(min’) 


w 

0 

60 

40 

3.0 

60 

40 

16.0 

49 

51 


Diluent: Methanol and water (9:1) 

Standard solution: 0.1 3 mg/mL of USP Montelukast 
Dicyclohexylamine RS in Diluent 

Sample solution: 0.1 mg/mL of Montelukast Sodium in 
Diluent 

Chromatographic system 

(See Chromatograpny System Suitability.) 

Modę: LC 

Detector: UV 238 nm 

Column: 4.6-mm x 5-cm; 1.8-pm packing LII 
Column temperaturę: 30° 

Flow ratę: 1.2 ml/min 
Injection size: 10pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relative standard deviation: NMT 0.73% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of montelukast sodium 
(OsHjsCINNaChS) in the portion of Montelukast So¬ 
dium taken: 

Resull = ( rufrs ) x (QfCJ) x (M r ,/M f2 ) x 100 

r u = peak area from the Sample solution 

r s - peak area from the Standard solution 

Q - concentration of the Standard solution 
(mg/mL) 

Q = concentration of the Sample solution (mg/mL) 
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Mri ~ molecular weight of montelukast sodium, 

6084 7 

Ma - molecular weight of montelukast 
dicyć3ohexylarnine, 767.50 

Acceptance cnteria; 98.0%-lG2,O% on the anhydrous 
and solvent-free basis 

IMPURITIES 


Defete the foli owing: 

•* Heavy Metals 

Diluent: Acetone and water (4:1) 

Sample sofution: Dissolve 0,50 g of Montelukast 5o- 
dium in 20 ml of Diluent 

Reference solu tron: Dii u te 0.5 mL of the Standard Lead 
Sofution, prepared as directed under Heavy Metals 
(231), with Diluent to 20 ml. 

Blank solution: 20 ml of the Difuent 
Analysis: To each solution, add 2 ml of pH 3.5 Acetale 
Buffer, prepared as directed under Heavy Metals (231). 
Mix, and add to 1.2 mL of thioacetamide-glycerin base 
T5. Mix immediately, and allow to stand for 2 min. Pass 
the Solutions through a membranę filier of 0,45-pm 
porę size. Compare the spots on the fflters obtained 
from the different Solutions: the brownish-black color of 
the spot resuEting Trom the Sample solution is not morę 
intense than that of the spot resuiting from the Refer¬ 
ence solution . The test is invalid if the Reference sofution 
does not show a brownish-black color compared to the 
Blank solution. 

Acceptance criteria: NMIT 10 ppm* fowkui i- 3 ^n- 20 Ts> 

* ©RGAMC JftflPtlRITIES 

[Notę—A void exposure of the samples to light Use low- 
actinic glassware.] 

Solution A, Solution B, Mobile phase, Diluent, and 
Chromatographic system: Proceed as directed rn the 
Assay . 

Impurity solution: 1 mg/mL of USP Montelukast for 
Peak Identification RS En Diluent 
System suitability solution: Transfer 1 mL of the Impu- 
rity solution to a colorless glass vial, and expose to anv 
bient light for approximately 20 min to generate the 
os-isomer of montelukast. 

Sample solution: 1 mg/mL of Montelukast Sodium in 
Diluent 

Sensitivity solution: 0.5 pg/mL of Montelukast Sodium 
In Diluent from the Sample solution 

System suitability 

Sampies: System suitability solution and Sensitivity 
sofution 

Suitability reguirements 

Resolution: NLT 2,5 between the as-isomer and 
montelukast; NLT 1.5 between montelukast and the 
methylketone impurity, System suitability solution 
5 i g n a! - to - n o i se ra t i o: N LT 10, Sen sitivity solution 
Analysis 

S ample: Sample sofution 

Calculate the percentage of each impurity in the por- 
tion of Montelukast Sodium taken: 

Result ~ {mirr) x 100 

m = peak response of each impurity from the 
Sample solution 

rj ~ sum of all the peak responses from the Sample 
solution 

Acceptance criteria: See Tobie 2. 

Reporting level for impurities: 0.05% 


Table 2 


Name 

ReJative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

5ulfoxide impurity-' 1 

0.4 

0.2 

C/s-i someri 3 

0.8 

0.15 

Michael Adducts 1 '- and 2 d 

0.9 

0.15* 

Montelukast 

1,0 

__ 

Methylketone Impurity 0 

1.2 

0.15 

Methvlstvrene impurity 1 

1.9 

0.3 

Any other individual impurity 

- . 

0.10 

To tal impurities 

_ 

0.6 


*The$e two impurities are net resolved by the metbod and need to be 
integrated togę th er to detemnine eon form antę. 

* D" [[[ =1 [H( £)-2-( 7 -Ch lo roq u i n o li n-2-y I )ethen yl J ph e n yl]- 3 -\2 1 - hy d roxy-1 - 
mętny lethyf) pheny I] pro py I] su If \ ny I ] met hyljcydop ro pyl] a ceti c add. 

h P -[[[0 fl)-1 -[H(2)-2-{7-Chloroquinolin-2'yl}ethenyl]phenyl]-3-[2-(1 -hy¬ 
dro Sty-1 -methylethyE)pheny Ijpropyl]suitanyI]methyIJcyclopropyl]ace t i c acid. 

L ' 1 -[|[(1 fl)-l -[3-[(1 -[[[1 - (C arbo xy m e thy l)cyc I ppropyl ] methy l]s u 1 f a ny l]-2 - 

(?<nloroquinolin-2-yl)etnylJphenyl]-3-[2-t1 -hydrqxy-1 -melhyfethy I}- 
phenyJ ] p ropy I Jsu ffa ny I J me thy I Jey cl op ro pyl] acetic add, 
d 1-[[[(1 /?)-! -[3-[{l 5}d -[[fi -(Carboxymethyl)cydopropyl]methyl]5ulfanyl]-2- 
(7-ch Ig mq ui no I i n - 2-y I )ethy I ] p he ny E J-3-[2 - (1 -hy d roxy -1 - m e thy fethy I)- 
p h e ny 1] pro pyl] s u If any J ] met ny Ijcyclo p ro py i]a ee tic add, 

* [1 -([[{I R)-3-{2-Acetylphenyi)-1-[3TC£)-2-(7-chloroquinotin-2- 

y !)e the ny I] p he ny J ] p ropy i ] s ul fa ny IJ m e thy l] cyc I o pro pyl] a ceti c acid. 

1 [1 -[[[(1 fl)-l-[34(E)-2T7-Chbroquingl]n-2'yl}ethenyl]phenyl]-3-[2-(1 - 
me thyletheny I) p h eny I ] propyl jsu ffa ny I ] methy l]cy c to p ropy I ja ce tic ad d, 

* ENANTIOMERIC PURITY 

[Notę—A void exposure of the samples to light, Use low- 
actinlc glassware.] 

Solution A: 2.3 g/L of ammonium acetate in water. Ad- 
just with glacial acetic acid to a pH of 5.7. 

Solution B: Methanof and acetonitrile (60:40) 

Mobile phase: See Table 3. 


Table 3 


Time 

Solution A 

Solution B 

(min) 

t°/o> 

(%) 

0 

70 

30 

30 

60 

40 

35 

60 

40 


Diluent: Acetonitrife and water (1:1) 

System suitability solution: 0.1 mg/mL of USP 
Montelukast Racemate RS in Difuent 
Sample solution: 1 mg/mL of Montelukast Sodium in 
Diluent 

Sensitivity solution: 1 pg/mL of Montelukast Sodium in 
Diluent from the Sample sofution 
Chromatographic system 
(See Chromatography (621}, System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.0-mm x 15-cm; 5-pm packing L41 
Coiumn temperaturę: 30° 

Flow ratę: 0.9 mL/min 
Injection size: lOpL 
System suitability 

Samples: System suitability solution and SenśitMty 
sofution 

[Notę—T he relative retention times are 1.0 for 
montelukast, which is the R-enantiomer, and 0.7 for 
the 5-enantiomer] 

Suitability reguirements 

Resolution: NLT 2,9 between the 5-enantiomer and 
montelukast, System suitability solution 
SignaLto-noise ratio: NLT 10 for the montelukast 
peak, SensitMty solution 
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Analysis 

Sample: Sample sofution 

Cafculate the percentage of 5-enantiomer in the por- 
tion of Montelukast Sodium taken: 

Result = (rufri) x 100 

fu “ peak response of the 5-enantlomer from the 
Sample so!ution 

fr = sum of the peak responses of the S- 

enantiomer and montelukast from the 
Sample solution 

Acceptance criteria: NMT 0.2% of the 5-enantiomer 

5PECIFEC TESTS 

o Water Determination, Method la <921): NMT 4,0% 

ADDITIONAL REQUIREMENT$ 

« Packaging and Sto&age: Preserve in tight containers, 
protected from Ifght. Storę at room temperaturę. 

* USP Reference Standards <11) 

USP Montelukast Sodium RS 
USP Montelukast Dicydohexylamine RS 
C 35 H 36 CIN0 3 S * * Ci 3 H»N 767,50 
USP Montelukast Racemate RS 
USP Montelukast for Peak Identification RS 
(montelukast containmg sulfoxide impurlty, michael 
adducts 1 and 2, methylketone impurity, and methyl- 
styrene impurity) 


Montelukast Sodium Orał Granules 


DEF INITIO N 

Montelukast Sodium Orał Granules contain Montelukast So- 
dium equivalent to NLT 90.0% and NMT 1 08.0% of the 
labeled amount of montelukast (C^H^CINOjS). 

[NOTĘ—Avold exposure of sam pies contain [ng montelukast 
to light.] 



IDENTIFICATION 

• A. ultraviolet Absorption (197U) 

Diluent: Methanof and water (3:1) 

Standard solution: 33 j_ig/mL of USP Montelukast Di- 
cydohexylamine RS En Diluent 
Sample stock solution: Nominally 0.02 mg/ml of 
montelukast prepared as follows. Transfer the contents 
of one pac ket to a suitable volumetric fiask, add 66% of 
the fiask vofume of Diluent, shake wel), and sonicate for 
15 min witb occasional shaking. Cool to room tempera¬ 
turę, diiute wEth Dlfuent to volume, and mix well. 
Sampfe solution: Nominally 2 pg/mL of montelukast in 
Diluent from the Sampfe stock solution. Pass a portion of 
the resulting solution through a suitable filter of 0.45- 
|Lim porę size or centnfuge to obtain a elear solution. 
Wavelength rangę: 210-400 nm 
Acceptance criteria: The Sample sofution exhibits max- 
Ima only at the same wavelengths as the Standard 
solution. 

9 B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard sofution , as 
obtained In the Assay. 


ASSAY 
« Procedurę 

Diluent: Methanol and water (3:1) 

Solution A: 0.2% (v/v) Trifluoroacetic add in water 
Solution B: Methanol and acetonitriJe (3:2) 

Mobile phase: See Tobie L 


Table 1 


Time 

{mini 

Solution A 

(%> 

Solution B 
(°/o) 

0 

48 

52 

5 

45 

55 

12 

45 

55 

22 

25 

75 

23 

25 

75 

25 

48 

52 

30 

48 

52 


Standard solution: 0.33 mg/mL of USP Montelukast 
Dicyclohexylaminę RS in Diluent 
System suitability solution: Transfer 10 ml of the Stan¬ 
dard solution to a elear IG-ml volumelric fiask, add 4 pL 
of hydrogen peroxide, and mix well. Expose the fiask 
for at least 4 h to ambient light or 1 0 min to a 4 k!x 
cool white light, [NOTE—Montelukast is partially con- 
verted to the ris-isomer under these conditions,] 
Sensitivity solution: 0.33 pg/mL of USP Montelukast 
Dicyclohexy[amine RS in Diluent from the Standard 
solution 

Sample solution: Nominally 0.24 mg/mL of 
montelukast prepared as follows. Transfer the equlva!ent 
of 60 mg of montelukast from the contents of the pack- 
ets (NLT 15) to a 500-mL volumetnc fiask, and add 
250 ml of Diluent. Shake well and sonicate for 30 min, 
with occasional shaking. Pass a portion of the resulting 
solution through a suitable filter of 0.45-pm porę size or 
centrifuge to obtaln a elear solution. 

Chromatographic system 
(See Chromatograpny (62 ^) / System Suitability.) 

Modę: LC 

Detector: UV 255 nm 
Cofumns 

Guard: 3.0-mm x 4-mm; packing L11 
Analytical: 4,ó-mm x 10-cm; 3-\im packing LII 
Column temperaturę: 50° 

Flow ratę; 1,5 mL/min 
Injection voIume: 20 pi 

Run time: 2 times the retention time of montelukast 
System suitability 

Samples: Standard solution, System suitability solution, 
and Sensitiyity sofution 

[Notę—T he relatlve retention times for the ds-lsomer 
and montelukast are about 0,92 and 1.0, respectively.] 
Suitability requirements 
Resolution: NLT 1.5 between the c/s-lsomer and 
m o n te I u l< a s t, Sys tem sui ta bil i ty so lution 
Relative standard deviation: NMT 2.0% for five in- 
jections, Standard solution 

Signahto-noise ratio: NLT 10, Sensitivity solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
montelukast (C^H^CfNOsS) in the portion of Orał 
Granules taken: 

Result - (ru/fs) x (Cs/CJ) x x 100 

ru = peak response from the Sample solution 

r 5 - peak response from the Standard solution 

C$ - concentratśon of USP Montelukast 

Dlcydohexylamfne RS in the Standard 
solution (mg/mL) 

Cu - nominał concentration of montelukast in the 
Sampfe solution (mg/mL) 

M r} = molecular weight of montelukast, 586,18 
Mri = molecular weight of montelukast 
dicyclohexylamine, 767.50 
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Acceptance criteria: 9Q.G%-108.Q% 

PERFORMANCE TESTS 
a DBSSOLUTEON (711) 

Test 1 

Medium: 0,5% (w/v) Sod tum dodecyl suffate in water; 
900 mL. Do not deaerate. 

Apparatus 1: 100 mesh; 50 rpm 
Time: 15 min 

Solution A: 0.2% (v/v) Tnfluoroacetic add in water 
Solution B: 0.2% (v/v) Trifluoroacetic add in 
acetonltri le 

Mobife phase: Solution A and Solution 8 ( 1:1) 
Standard stock solution: 0-33 mg/mt of USP 
Montelukast Dicyclohexyfamine RS in methanol (equiv- 
alent to 0.25 mg/mL of montelukast) 

Standard solution: (L/900) mg/mL of montelukast in 
Medium from the Standard stock solution, where i Es 
the label daim in mg/packet of montelukast 
Sample solution: Place the entire contents of one 
packet in the basket. At the appropriate tfme point, 
pass a portEon of the solution under test throuoh a 
suitable filter to obtain a elear solution. Giscard the 
first 10 mL of the filtrate. 

Chromatographic system 
(See Chroma togmpny (621), System Su i ta bil i ty.) 

Modę: LC 

Detector: UV 389 nm 

Column: 3.0-mm x 10-cm; 5-pm packing LII 
Column temperaturę: 50° 

Flow ratę: 0.9 m L/m En 
Injection volume: 25 pL 
Run time: 1.5 times the retention time of 
montelukast 
System suitability 
Sample: Standard solution 
Suitability requireoients 
Taśling factor: NMT 1,5 
Relative standard deyiatjon: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
montelukast (C 35 H 36 CINO 3 S) dissolved: 

Result = (rufr s ) x Q x V x (1 /Ł) x 100 

fu - peak response of montelukast from the Sample 
solution 

rs = peak response of montelukast from the 
Standard solution 

C s = concentration of montelukast In the Standard 
solution (mg/mL) 

V ~ volume of Medium, 900 mL 
i = label daim (mg/packet) 

Tolerances: NLT 85% (Q) of the labeled amount of 
montelukast (C 35 HMCINO 3 S) is dissolved. 

Test 2: If the product complies with this test, the label- 
fng indicates Lhat it meets USP Dissolutlon Test 2. 
Medium: 0.5% (w/v) Sodium dodecyl sulfate In water; 
900 mL 

Apparatus 1: 100 mesh; 50 rpm 
Time: 1 5 min 

Solution A: 0.07 g/L of monobasic sodium phosphate 
Solution B: Aceton Etnie 

Mobile phase: Solution A and Solution 8 (45:55). Add 
1 .33 mt/L of triethylamrne and adjust wlth phosphorlc 
add to a pH of 6.7. 

Standard stock solution: 0.1 mg/rnL of montelukast 
from monteEukast sodium hydrate prepared as follows. 
Transfer a suitable amount of montelukast sodium hy¬ 
drate to an appropriate volumetric fiask, Dissolve in 
4% of the fiask volume of methanol and di lute with 
Medium to volume. Determlne the water content of 
montelukast sodium hydrate at the time of use.. 


Standard solution: 0,004 mg/mL of montelukast in 
Medium from the Standard stock solution 
Sample sofution: Place the entire contents of one 
packet in the basket. At the appropriate time point, 
centrifuge a portion of the solution under test. 
Chromatographic system 
(See Chromo tog ropny (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4.6-mm x 5-cm; 1. 8 -pm packing LI 
Column temperaturę: 35° 

Flow ratę: 1 mL/min 
Injection voiume: 1 00 iii 
Run time: 1.5 times the retention time of 
montelukast 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relative standard deviation: NMT 2 . 0 % 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
montelukast (C^FhfiCENCbS) dissolved: 

Result = {rj A) xCjxVx ( 1 /L) x 1 00 

m - peak response from the Sample solution 

n = peak response from the Standard soiution 

C s - concentration of montelukast in the Standard 
solution (mg/mL) 

V ~ volume of Medium , 900 mL 
i == label claim (mg/packet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
montelukast (CasH^CINOsS) is dissolved. 

• Onjformity of Dosace Units (905) 

Procedurę for content uniformity 
Solution A, Soiution B, Mobile phase, and System 
suitability: Proceed as directecl in Dissolutlon Test 1. 
Standard solution: 26.4 pg/mL of USP Montelukast 
Dlcyclohexy3amine RS En methanol 
Sample solution: Nomtnally 0.02 mg/mL of 
montelukast prepared as follows. Transfer the contents 
of one packet to a suEtable yolumetric fiask, add 66 % 
of the fiask volume of methanol, shake well, and soni- 
cate for 15 min with occasionaj shaking, Cool to room 
temperaturę, dllute with methanol to volume, and mix 
well. Pass a portion of the resulting solution through a 
suitable filter of 0,45-pm porę size or centrifuge to ob¬ 
tain a elear solution. 

Chromatographic system: Proceed as direeted in Dis- 
solution Test 7, except use an Injection voiume of 5 jut. 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
monteEukast (C 35 H 36 GNO 3 S) in the packet taken: 

Result = (ru/fs) x (Cs/Cu) x (M rJ /M r2 ) x 100 

tu - peak response from the Sample solution 

r 5 = peak response from the Standard solution 

Cs = concentration of USP Montelukast 

DEcyclohexylamine RS In the Standard 
soiution (mg/ml) 

Cu ~ nominał concentration of monteluE<ast 3n the 
Sample soiution (mg/ml) 

Mn = molecular weight of montelukast, 586.1 8 
M r2 - molecular weight of montelukast 
dicydohexylamine, 767.50 
Acceptance criteria: Meet the requirements 

IMPURITIE5 

* Organ ic Impurities 

Diluent, Solution A, Solution B, Mobile phase, Stan¬ 
dard solution, System suitability solution, 5ensitivity 
solution, Sample soiution, Chromatographic system, 
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and System suitability: Proceed as directed in the 
Assay. 

Anaiysb 

Sam pies: Standard solution and S ample soiution 
Calcufate the percentage of any indMdual degradation 
product in the portion of Orał Granules taken: 

Result = (Wr 5 ) x (G/Cu) x (Mn/Ma) x (l/f) x 100 

tu - peak response of any indMdual degradation 
product from the Sampie soiution 
rj - peak response of montelukast from the 
Standard solution 

G = concentration of USP Montelukast 

Dicyclohexylaminę RS in the Standard 
solution (mg/mL) 

Cu = nominał concentration of montelukast in the 
Sampie solution (mg/mL) 

Mn = molecular weight of montelukast, 586.18 
M a - molecular weight of montelukast 
dicydohexylamine, 767.50 
F = relative response facto r (see Tobie 2} 
Acceptance cnteria: See Table 2. Disregard any peak 
witli an area less than that of the SensitMty soiution. 



Table 2 


Na me 

ReBative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
N(vnr f%i 

Sulfoxide 
impurity 313 

0.45 

LO 

0.8 

Montelukast 
ketone impurity 11 

0.71 

1.7 

0.2 

c/5-lsomer 1 

0.92 

1.0 

0.2 

MonteluEost 

1.0 

_ 

__ 

Methylketone 

impurity®- 1 

1,04 

— 

— 

Michael 
ad duet 13'* 

1.16 

— 

— 

Michael 
ad duet v 

1.18 

— 

— 

Methylstyrene 

impurity ic 

1.55 

— 

— 


■^These iwo impurities are not resdved by the method and rieed to be 
integrated together to determine eonformance. 

b P -[[[1 -t3-[C0-2-(7-Chloroqu3ńof3n-2-yl)eLhenyl]phenvl]-3-[2-(l -hydmxy-1 - 
m e L hy I e t hy I )ph e nyIJ p ropy I] su I fi nyI ] m e t hyl]cydop ropy 1 ] a cetic a cid. 
c (£)-1 - {3- [2-(7-Ch broq u i n oli n-2 -y[)vi ny t] p h e nyl) -3- [2- (2-hydro xyp ropa n -2- 
yf)phenylJpropan-1 -one. 

11 P - [[[< 1 fl)-r-[3*[(2)-2-{7-ailoroquinolin-2-yl)GLheny l]phenyl]-3-[2-(l -hy- 
droxy-1 - methyJetJiy i) phenyJJpropyl]suItanyI]methyE]cyctopropyl]acetk add. 
c ThiS is a pro ces s impurity and 1$ induded in the table for Identification 
only. This impurity h conlroIJed in the drug substance. lt ls not to be 
reported for the drug product and should not be induded in the total 
impurities. 

1 V -ttt(l R) m 3 -(7-Acetyl ph e ny I)-1 - [3 -[ £ £)-2-(7-c hloroq u in ol in -2- 
yl)eth enyl]p h e nyI jpro pyf Jsul Fa nyI] m e t hyF] cycl opropyI] ace tic add. 

9R )-l -[340 -(Carboxymethyl)cyclopropy]]meLhyJ]suifanyJJ-2- 

{7 -c h I o roq ui no I i n -2 -y I )e thy f ] p h e ny I ]- 3- [2- (1 -hy d roxy -l-me thyfe t hy f )- 
pheny l]pro pyt] s u if a ny I] m ethyljcyc I op ro py 3]a cetic ac id. 

K !-[[[(! -[34(15)-14[P-(Carboxymethyl)cydopropyJJmeLhy]jsu!fanyl3-2- 

(7<hloroquinoJin-Z-yl)ethy|]phenyl]'342-(T-hydroxy-1 -methylethyl)- " 
p h e nyl]propyf]5u IfanyI] methyij cydo propyl|acetic aci d, 

1 [!-[[[(! i?)-l - [ 3 -[(£)~ 247 -Ch! 0 roquinolin- 2 -yl)eLhenyJ]phenyl]- 3 -[ 2 -('f- 
methy 1 eth eny IJ p he ny IJ propyljsulfanyljmethyljcyc I opro py FJace tic fc cid. 


Table 2 (Continued) 


Name 

Relatfye 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance, 
Criteria, 
NMT 

Any other 
lndlviduat 
degradation 
product 

— 

L0 

0.2 

Total impurities 

__ 


1.0 


J These Lwo impurities are not resolved by the mefhod and need to be 
integrated together to determine conformance, 
b [1 -[[[1 -[3-[(£V247-ChloroqumQljn‘2-yl)ethEnylJphenyl]-342-(1'hydroxy-1 - 
m ethy le thy I )phe ny I ] p ro py I ]s u if i ny I] methy i jcy cfop ropyf] acetf c ad d. 

* (£)-1 - {3-[24 7*Ch loropu rn ol rn-2 -y I) vi ny i j p he ny (J - 3- [2-(2-hy d roxy pro pan ■ 2- 
yl)phenyl]propan-1 -one. 

d D -[[[(1 -E3-[(Z)-2-(7-ChloroqLiinolin-2-yl)ethenyl]phenyl}-3-[2-(l -hy- 
d roxy-1 -m e thy I e thy 1) p he ny t] p ropy I Jsu I fa ny Ijmethy ifcy do propy I] aceti c ac id. 
e This as a proeess impurity and is induded in the table for Identification 
only. Th i s impurity is controlted in the drug substance. It is not to be 
reported for the drug product and should not be induded in the total 
impurities. 

1 H -[[[(I fl}-3-(2-Acetylphenyi)-l -t34(£)-2-(7-chloroquinDlin-2- 
y E)e the ny 1] p h e ny l]pro py l]su I f a ny IJ m ethy I ] cy cl opro py l]acetic acid, 

0 1 rt)-143-[0 Ą44CD -(^ ar boxymethyl)cyc3opropyl]methyljsuifanylJ-2- 

(7-chi oroq u i n o li n-2-y l)ethy l| p heny Ij- 3-[2 - (1 -hydro xy-1 -met hy lethy 3 ) - 
phe ny I ] p ropy I Jsulf an yl ] m e thy l]cy clop ropy I j a ce tic acid. 
h 14 KO A)-l 434(1 i)-l - [ [ [ 1 - (Ca rb oxy methy t)cy cl op ropy I] m e thyJjsu tfa ny l]-2- 
(7<hloroquinolin-2-yl)ethyl]pheny I ]-3-[2-{1 -hydroxy-1 - methy lethy [)- 
p h eny I] pro pyl] s u Ifa ny I] methy I j cyc I o propy i Jacet ic acid. 

' [1-[[[(1 if)-1 -[3 -[(£)-2-(7-C h loroq uj nol i n-2-yl) e theny I] phe nyj j - 3-[ 2-( 1 - 
methy le t h e ny I )p h e ny t] p ropy l]su I f a ny!] methy I ] cyc lo propy I] ace tic acfd. 

ADDITIONAL REQII9REEV1ENTS 

® Packacing and Storage: Pre serve in fight containers, 
protected from light. Storę at contro! fea room 
temperaturę. 

o Labeling When morę than one Dissolution test Is gFven ; 
the labeling States the test used only if Test 1 is not used. 

O USP Reference Standards (Tl) 

USP Montelukast Dicydohexylamine RS 
Q 5 H m CIN0 3 S ■ Ci ? H 23 N 767.50 


Montelukast Sodium Tablets 


DEFINITiON 

Montelukast Sodium Tablets contain Montelukast Sodium 
equivalent to NLT 92.5% and NMT 107.5% of the labeled 
amount of montelukast (CssHsGCiNChS). 

[Notę—A void exposure of samples containing montelukast 
to light.] 

IDENTIFICATION 

« A. ULTRAV!OI.£T Absorption (197U) 

Diluent: Methanol and water (3:1) 

Standard solution: 0.026 mg/mL of USP Montelukast 
Dicyc[ohexyjamine RS in Diluent 
Sampie solution: Nominally 0.02 mg/mL of 
montelukast prepared as folfows. Transfer one Tablet 
equiva!ent to 10 mg of montelukast to a su i table volu- 
metric fiask, add 25% of the fiask volume of water, and 
let stand for 5~1 0 min untll the Tablet has disinte- 
grated. Add 60% of the fiask volume of methanol, 
shake well, and sonicate for 70 min with occasional 
shaking. Cool to room temperaturę, di lute with metha¬ 
nol to vofume, and mix welL Centrifuge a portion of 
the resulting solution to obtain a elear solution. 
Wavelength rangę: 210-400 nm 
Acceptance errteria: The Sampie solution exhibits max- 
ima only at the same wavelengths as the Standard 
solution. 
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* B* The retention time of the major peak of the Sample 
solution corresponds to that of the standard solution , as 
obtained in the Assay. 

A55AY 

* Procedurę 

Diluent: Methanol and water (3:1) 

Solution A: 0*2% (v/v) Trifluoroacetic aeid in water 
Solution B: Methanol and acetonitrile (3:2) 

Mobile phase: See Table 1, 


Table t 


Time 

(tnirO 

Solution A 
(% 1 

Solution B 

0 

48 

52 

5 

45 

55 

12 

45 

55 

22 

25 

75 

23 

25 

75 

25 

48 

52 

30 

48 

52 


Standard solution: 0.52 mg/ml of U$P Monteiukast 
Dicyclohexylamine RS In DiTuent 
System suitability solution: Transfer 10 mL of the 5fon- 
dard solution to a elear 10-mL volumetric fiask, add 4 pL 
of hydrogen peroxide, and mix well* Expose the fiask 
for at feast 4 h to ambient light or 10 min to a 4 klx 
cool white light. [Notę—M onteiukast Is partiaily con- 
verted to the ris-isomer under these conditions.] 
Sensitivity solution: 0.52 jag/mt of USP Montefukast 
Dicyclohexylamine RS tn Diluent from the Standard 
solution 

Sample solution: Nominally 0.4 mg/ml of monteiukast 
prepared as follows. Transfer a number of Tablets equiv* 
alent to 100 mg of monteiukast to a suitable volumetric 
fiask, add 70% of the fiask volume of Diluent, and soni- 
cate for 30 min. Shake for 30 min on a platform shaker. 
Diiute with Diluent to volume and stir for 30 min* Pass 
a portion through a suitable filier of 0.45-pm porę size, 
discarding the first mL of filtrate. Use the filtrate. 
Chromatographic system 
(See Chromotograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 255 nm 
Columns 

Guard: 3.0-mm x 4-mm; pac king LI 1 
Analytical: 4i-mm x 10-cm; 3-pm packing LII 
Column temperaturę: 50 ft 
Flow ratę: 1.5 mL/min 
Injection voIume: 1 5 jjlL 

Run time: 2 times the retention limę of monteiukast 
System suitability 

Sam pies: Standard solution, System suitability solution, 
and SensitMty solution 

[Notę—T he relattve retention times for the cis -isomer 
and monteiukast are about 0.92 and 1.0, respectively*] 
Suitability requirements 
Resolution: NLT 1 *5 between the cis -isomer and 
montefukast. System suitability solution 
Relatrve standard deviation: NMT 2% for five injec¬ 
tion s, Standard solution 

Signaltomoise ratio: NLT 10, SensitMty solution 
Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of the labeled amount of 
monteiukast (C^H^ClNOsS) in the portion of Tablets 
taken: 

Result = (fiz/fs) x (C s /Co) x (Hj/Hj) x 100 

fu = peak response from the Sample solution 

r$ - peak response from the Standard solution ’ 


O = concentration of USP Monteiukast 

Dicyclohexylaminę RS in the Standard 
solution (mg/mL) 

Cu = nominał concentration of monteiukast in the 
Sample solution (mg/mL) 

Mrt = molecular weight of monteiukast, 586*18 
M ,2 = molecular weight of monteiukast 

dicydohexylamine, 767*50 
Acceptance eriteria: 92.5%-107*5% 

PERFORMANCE TESTS 
s Dfssolution (711) 

Test 1 

Medium: 0.5% (w/v) Sodium dodecyl sulfate in water; 
900 mL. Do not deaerate. 

Apparatus 2: 50 rpm 
Time: 20 min 

Solution A: 0.2% (v/v) Trifluoroacetic add in water 
Solution B: 0.2% (v/v) Trifluoroacetic add in 
acetonitrile 

Mobile phase: Solution A and Solution B (1:1) 

Standard stock solution: 0.35 mg/ml of USP 
Monteiukast Drcyclohexylamine RS in methanol (equiv- 
alent to 0.27 mg/mL of monteiukast) 

Standard solution: (L/900) mg/mL of monteiukast in 
Medium from the Standard stock solution , where i is 
the label claim in mg/Tabiet of montefukast 
Sample solution: Pass a portion of the solution under 
test through a suitable filier or centrifuge to obtain a 
elear solution* 

Chrom atographk system 
(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 389 nm 

Column: 3,0-mm x 10-cm; 5-jam packing LII 
Column temperaturę: 5Q C 
Flow ratę; 0*9 mL/min 
Injection vo!ume: 20 pL 
Run time: 1*5 times the retention time of 
monteiukast 
System suitability 
Sample: Standard solution 
Suitability reguiremenłs 
Tailing factor: NMT 1*5 
Relative standard deviation; NMT 2% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
monteiukast (C^H^GNOjS) dissolved; 

ReSUlt = (fy/fj) x Ci x V x (1 ii) x 100 

r 0 - peak response from the Somple solution 

r s = peak response from the Sf andard solution 

C s = concentration of monteiukast in the Standard 
solution (mg/mL) 

V = voIume of Medium, 900 mL 
L = label claim (mg/Tablet) 

Toleranees: NLT 80% (Q) of the labeled amount of 
montefukast (C^H^CINOjS) is dissoived. 

Test 2: ff the product complfes with this test, the fabef- 
Ing indkates that it meets USP Dis solution Test 2* 
Medium: 0.5% (w/v) Sodium dodecyl sulfate in water; 
900 mL 

Apparatus 2: 50 rpm 
Time: 45 min 

Solution A: 0.07 g/L of monobasic sodium phosphate 
Solution B: Acetonitrile 

Mobile phase: Solution A and 5o/ut/on B (45:55)* Add 
1 .33 mL/L of triethy laminę and adjust with phosphoric 
acid to a pH of 6*7* 

Standard stock solution; 0.1 mg/mLof monteiukast 
from monteiukast sodium hydrate prepared as follows. 
Transfer a suitable amount of monteiukast sodium hy¬ 
drate to a suitable volumetric fiask* Dlssolve in 5% of 
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the fiask volume of methanol and dii u te with Medium 
to volume. Determine the water eon tent of 
montelukast sodium hydra te at the time of use. 
Standard solution; 0.01 mg/mL of montelukast in Me¬ 
dium from the Standard stock solution 
Sample solution: Centrifuge a portion of the solution 
under test. 

Chromatographic system 
(See Chromatagraphy {62^, System Suitabifity.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4.6-mm x 5<m; l.S-pm packing LI 
Column temperaturę: 35° 

Plow ratę: 1 mL/mm 
Injection volume: 100 jiL 
Run time: 1.5 times the retention time of 
montelukast 
System suitabillty 
Sample: Standard solution 
Suitabifity requirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
montelukast (CjsH 36 C[NCh5) dissolved: 

Result ^ (r u /r s ) x Q x Vx (1 /£> x 100 

ru = peak response from the Sample solution 

r$ - peak response from the Standard solution 

Q - concentration of montelukast in the Standard 
solution (mg/mL) 

V = volume of Medium , 900 mL 
L = label claim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the fabeled amount of 
montelukast (CjsHjaCINO^S) is dissolved. 

Test 3: If the product compłies with this test, the labek 
ing indicates that it meets USP Dissolution Test 3. 
Medium: 0,5% (w/v) Sodium dodecyl sulfate in water; 
900 mL 

Apparatus 2: 50 rpm 
Time: 30 min 

Solution A: Acetonitrile and water (80:20) 

Solution B: 3% Trifluoroacetic and In Solution A pre- 
pared as follows. Transfer 3 mL of trifluoroacetic acid 
to a 100-ml volumetric fiask and dilute with Solution A 
to volume. 

Mobile phase: Acetonitrile, water, and Solution B 
(75: 25: 0.05). 

Standard solution: (L/900) mg/mL of montelukast in 
Medium from montelukast sodium hydrate, where L is 
the label daim in mg/Tablet of montelukast. Deter¬ 
mine the water content of montelukast sodium hy¬ 
dra te at the time of use. 

Sample sofution: Pass a portion of the solution under 
test through a suitable filter to obtain a elear solution. 
Chromatographic system 
(See Chromatograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 346 nm 
Column: 4.6-mm x 10-cm; 3-pm packing LI 
Flow ratę: 1.5 imL/min 
Injection yolume: 25 pL 
Run time: NLT 1.5 times the retention time of 
montelukast 
System suitabillty 
Sample: Standard solution 
Suitabillty reguirements 
Relatiye standard deyiatlon: NMT 2.0% 

Analysis 

Samples: Standard sofution and Sample sofution 
Calculate the percentage of the labeled amount of 
montelukast (CasHwCrNOjS) dissolved: 

Result = (fu/r$) x C s x V x (1/1) x 100 


r u - peak response from the Sample solution 

r s = peak response from the Standard solution 

C s = concentration of montelukast in the Standard 
solution (mg/mL) 

V = volume of Medium , 900 mL 
i = label daim (mg/Tablet) 

Toferances: NLT 80% (Q) of the labeled amount of 
montelukast (CjsHjgGNOjS) is dissolved. 

• UNIFORMITY OF DOSACE UNITS (905) 

Procedurę for content uniformity 
Solution A, Solution B, Mobile phase, and System 
suitabillty: Proceed as directed in Dissolution Test L 
Diluent: Methanol and water (3:1) 

Standard solution: 0.052 mg/mL of USP Montelukast 
Dicyclohexylamine RS In Diluent 
Sample solution: Nominally 0.04 mg/mL of 
montelukast prepared as follows. Transfer one Tablet 
equivalent to 10 mg of montelukast to a suitable volu- 
metric fiask, add 25% of the fiask volume of water, 
and [et stand for 5-10 min untrl the Tablet has disinte- 
grated. Add 60% of the fiask vo!ume of methanol, 
shake welf, and sonicate for 70 min with occasional 
shaking. Cool to room temperaturę, dilute with meth¬ 
anol to volume, and mix well. Pass a portion of the 
resulting solution through a suitable filter or centrifuge 
to obtam a elear solution. 

Chromatographic system: Proceed as directed rn Dis¬ 
solution Test /, except use an Injection voiume of 10 juL. 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
montelukast (C 3S H 5 ćiClNChS) in the Tablet taken: 

Result = (fy/fs) x (Cs/ Q) x (Mn/M^) x 100 

ru = peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs = concentration of USP Montelukast 

Dicyclohexy[amfne RS in the Standard 
solution (mg/mL) 

C y - nominał concentration of montelukast in the 
Sample solution (mg/mL) 

M r j = molecular weight of montelukasL, 586,1 8 
Mri = molecular weight of montelukast 
dicydohexylamine, 767.50 
Accep tance criteria: Meet the reguirements 

IMPURITIE5 

* ORGANIC 0MPURITIES 

Diluent, Solution A, Solution B, Mobile phase, Stan- 
dard solution, System suitabillty solution, Sensitivity 
solution, Sample solution, Chromatographic system, 
and System suitabifity: Proceed as directed in the 
Assay , 

Analysis 

Samples: Standard solution and Sample solution 
Cafcufate the percentage of any fndividual degradation 
product in the portion of Tabfets taken: 

Result = ( rjr s ) x (Cs/Cu) x (M r ifMa) x (1 /F) x 100 

ru = peak response of any indMdual degradation 
product from the Sample sofution 
r s = peak response of montelukast from the 
Standard solution 

Cs = concentration of USP Montelukast 

Dicyclohexylamine RS in the Standard 
solution (mg/mL) 

Cu - nominał concentration of montelukast In the 
Sample solution (mg/mL) 

M r j = molecular weight of montelukast, 586.18 
Mf 2 - molecular weight of montelukast 
dicydohexylamine, 767.50 
F = relative response factor (see Table 2) 
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Acceptance criteria: See Table 2. Disregard any peak 
with an area less than that of the Sensitivity soiution. 


Table 2 


Name 

Relat<ve 

Retention 

Time 

Relative 
Response 
Facto i 1 

Acceptance 

Criteria, 

NMT 

Sulfoxide impurity^ 

045 

1.0 

2.0 

Montelukast ketone 
impurity^ 

0.71 

1.7 

0.2 

cis -Iso mer 1 

0.92 

1.0 

0.2 

Montelukast 

TO 

_ 

___ 

Methy Iketo ne 
impuritv c1 

1.04 

— 

— 

Michael adduct 

1.16 

__ 

_ 

Micha ei adduct 2 he 

1.18 

_ 

__ 

Methy 1 styrane 
impurity 1 ^ 

1.55 

— 

— 

Any other indMdual 
degradation 
product 

— 

1,0 

0.2 

Total impurities 

_ 

— 

3.0 


a These twa impurities are not resolved by the method and need to be 
integrated togelher to determine to nfor mańce. 

b P -t[P ‘t3'EW'^ - C^"ChIoroqiiinoitn-2-yl)ethenyl]phenyf]-3-[2~n -hydroxy-l - 
m ethyI ethy i) p h e ny I j propyl] sul fi nyl] methy l]ty cfo p ropy i] acetic a cid. 
c (£)-1 - {3- [2 - (7-Ch lo roq ul no I in-2-y 3)vi nyIJ p henyf} - 3 -[2-(2 - hyd roxyp ropa n-2- 
yl)phenyl]propan-1 -one. 

d £H[[(1 fl)-1 -f 3-[(2)-2-( 7-C hl oro qu i n o I i n-2 -y F)eth eny I ] p heny I ] -3-[2 -(1 - hy- 
d roxy-1 - m ethylethyI) pii e nyIJpro py 1 j 5 ulfa nyfj methy I fcyc lopropy I ] ace tic a cid. 
^This is a process impurity and ii induded in the table for identification 
only. Th is impurity is contro i led in the drug substance. It is not to be 
reported for the efrug product and should not be induded in the total 
impurities. 

' EHttO ff)- 3 -{2-Acety Ipheny l)-l - [3-[(£)-2-{7-dn lorogu ino Ei n-2- 
y I )eth eny i] ph eny IJ pro pyl] s u ffa nyl] m e thy I Jcy c I op ro pyl ] aceti c a ci d, 

91 -[[[{1 fl)-1 -IltT-(Carboxy methy IJcydopropyfJme thyl]sulf any l]-2- 

(7-ch fo ro n ui n o I i n -2-yJ )ethy1] p h e nyl] - 3 - [2-fT -hyd ro xy-1 - methy fethy I )ph enyh 
]propyl]suifanyl}metnyf]cydopropyf]aceticacid. 

11 1 [3-[(l S)-l -[[[1 'CCarboxymethyl}cyclopropyl]methyl]sulfany!]-2" 

(7-ch! oroa u i n ol i n -2 -y!) e thyI] ph enyf] - 3 - [2-( 1 -hyd roxy- f-methylet hyi) phenyl- 
] propylJsul fa ny I ] m e thyI] cydo p ropyI ]a cetic ac i d . 
i n-[E[(1fl>1-t3“[(f5-2-(7-Chloroquinolin-2-yl)ethenyl]phenyl]-3-[2-(l- 
methy leth eny I) p h e nyl] p ropy I ] sulfa nyl] me thy IJcyc lo p ro pyl] aceti c a cid. 

ADDITIONAL REQUIREIVIENT5 

• Packagjng and Storage: Preserve In tight containers, 
protected from light Storę at controllea roorri 
temperaturę. 

• Labeleng When morę than one Dissolution test is given, 
the labeling States the test used only if Test 1 is not used. 

• USP Reference Standards (11) 

USP Montelukast Dlcydohexylamine RS 
Q 5 H36CIN0 3 S ■ C 12 H 23 N 767.50 


MonteBukast Sodiym CEiewabBe Tablets 

DEFINITION 

Montelukast Sodium Chewable Tablets contain Montelukast 
Sodium equivalent to NIT 92.5% and NMT 107.5% of 
the fabeled amount of montelukast (OshhaGNOaS), 

[Notę—A void exposure of sam pies containina montelukast 
to light.] 

IDENTIFICATION 

* A. ULTRAVI0LET ABSORPTION (197U) 

Diluent: Methanol and water (3:1) 

Standard soiution (for 4-mg Chewable Tablets): 

0.026 mg/ml of USP Montelukast Dicyclohexylamine RS 
in Diluent 


Standard soiution (for 5-mg Chewable Tablets): 

0.033 mg/mL of USP Montelukast Dicydohexylamlne RS 
in Diluent 

Sample soiution: Nominally (1/200) mg/ml of 
montelukast, where i is the label da im of montelukast 
in mg/ChewabJe Tablet prepared as follows. Transfer 1 
Chewable Tablet to a suitable volumetric fiask, add 25% 
of the fiask yolume of water, and let stand for 5-10 min 
until the Chewable Tablet has dislntegrated. Add 55% 
of the fiask volume of methanol, shake well, and soni- 
cate for 70 min with occasjonal shaking. Cool to room 
temperaturę, dilute with methanol to volume, and mlx 
welL Centrlfuge a portion of the resufting soiution to 
obtaln a elear soiution. 

Wavelength rangę: 210-400 nm 
Acceptance criteria: The Sample soiution exhlbits max- 
Ima only at the same wavelengths as the Standard 
soiution . 

• B. The retention trme of the major peak of the Sample 
soiution eorresponds to that of the Standard soiution , as 
obtained in the Assay. 

ASSAY 
o Procedurę 

Diluent: Methanol and water (3:1) 

Soiution A: 0.2% (v/v) Trlfluoroacetic add in water 
Soiution B: Methanol and acetonitrile (3:2) 

Mobile phase: See Table 1. 


Table 1 


Time 

(min) 

Soiution A 

(%) 

Soiution B 

(°/o) 

0 

48 

52 

5 

45 

55 

12 

45 

55 

22 

25 

75 

23 

25 

75 

25 

48 

52 

30 

48 

52 


Standard soiution: 0.33 ma/mL of USP Montelukast 
Dkydohexy!amfne RS in Diluent 
System suitability soiution: Transfer lOmL of the Stan¬ 
dard soiution to a elear lO-mL volumetnc fiask, add 4 fil 
of hydrogen peroxide, and mix wefl Expose the fiask 
for at least 4 h to ambient light or 10 min to a 4 klx 
cool white light. [Notę—M ontelukast is partially con- 
verted to the c/s-isomer under these conditions.] 
Sensltivity soiution: 0.33 fig/mL of USP Montelukast 
Dlcyclohexylaminę RS in Diluent from the Standard 
soiution 

Sample soiution (for 4-mg Chewable Tablets): Nomi¬ 
nally 0.24 mg/mL of montelukast prepared as follows. 
Transfer 12 Chewable Tablets to a suitable volumetric 
fiask, add 75% of the fiask vo!ume of Diluent, and shake 
yigorously for 60 min. Dilute with Diluent to volume. 
Pass a. portion of the resufting soiution through a suita¬ 
ble fi iter of 0.45-fim porę size, discarding the first ml of 
filtrate. Use the filtrate. 

Sample soiution (for 5-mg Chewable Tablets): Nomi¬ 
nally 0.25 mg/mL of montelukast prepared as follows. 
Transfer 10 Chewable Tablets to a suitable volumetric 
fiask, add 75% of the fiask volume of Diluent, and shake 
yigorously for 60 min. Dilute with Diluent to volume. 
Pass a portion of the resufting soiution through a suita¬ 
ble filter of 0.45-jim porę size, discarding the first mL of 
filtrate. Use the filtrate. 
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Chromatographic system 

(See Chromatography {62^ \ System Suitability.) 

IV!ode: LC 

Detector: UV 255 nm 
Cofumns 

Guard: 3.0-mm x 4-mm; packing L 1 1 
Analytieal: 4. 6 -mm x 1 0-cm; 3-jim packing L11 
Column temperaturę: 50° 

Flow ratę: 1.5 m L/min 
Injection volume: 20 pL 

Run time: 2 times the retentiors time of montelukast 
System suitability 

Samples: Standard solution f System suitability solution, 
and SensitMty soluthn 

[Notę—T he relative retention times for the ris-isomer 
and montelukast are about 0.92 and 1 . 0 , respective!y.] 
Suitability reguirements 
Resoiution: NLT 1.5 between the ds -isomer and 
montelukast. System suitability soluthn 
Relatrve standard deviation: NMT 2% for five injec¬ 
tion s, Standard solution 

Signal-to-noise ratio: NLT 10, SensitMty solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the pereentage of the fabeied amount of 
montelukast (C^H^CINC^S) in the portion of Chew- 
able Tablets taken: 

Resuit = (ru/r$) x (QfC u ) x (M r i/M^) x 100 

ru - peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs = concentration of USP Montelukast 

Dicydohexy laminę R5 in the Standard 
solution (mg/mL) 

Cu - nominał concentration of montelukast in the 
Sample solution (mg/mL) 

Mrp = moiecular weight of montelukast, 586.18 
M f 2 = moiecular weight of montelukast 
dfcydohexylamme, 767.50 
Acceptance errteria: 92.5%-1 07,5% 

PERFORMANCE TE5TS 
• OlSSOLUTION (711) 

Test 1 

Medium: 0.5% (w/v) Sodium dodecyi sulfate In water; 
900 mL. Do not deaerate, 

Apparatus 2: 50 rpm 
Time: 20 min 

Solution A: 0.2% (v/v) Trifluoroacetlc acid In water 
Solution B: 0.2% (v/v) Trifluoroacetlc acid En 
acetonltrile 

Mobile phase: Solution A and Solution B (1:1) 

Standard stock solution (for 4mig Chewable Tab¬ 
lets): 0.30 mg/mL of USP Montelukast Dicycfohexy- 
lamine RS in methanol (equlvalent to 0.23 mg/mL of 
montelukast) 

Standard stock solution (for 5-mg Chewable Tab¬ 
lets): 0.35 mg/mL of USP Montelukast Dicyclohexy- 
lamine RS In methanol (equivalent to 0.27 mg/mL of 
montelukast) 

Standard solution: (L/9GG) mg/mL of montelukast in 
Medium from the Standard stock soluthn, where i is 
the label claim in mg/Chewable Tablet of montelukast 
Sample solution: Pass a portion of the solution under 
test through a suita bfe fil ter or centrifuge to obta in a 
elear solution. 


Chromatographic system 

(See Chromatograpny (621), System Suitability ♦) 

Modę: LC 

Detector: UV 389 nm 

Column: 3,0-mm x 10-cm; 5-j.rm packing LI 1 
Column temperaturę: 50° 

Flow ratę: 0.9 mL/min 
Injection volume: 50 pL 
Run time: 1.5 times the retention time of 
montelukast 
System suitability 
Sample: Standard solution 
Suitability requirements 
Taliing factor: NMT 1.5 
Relaiive standard deviation: NMT 2% 

Analysis 

Samples: Standard soluthn and Sample solution 
Calculate the pereentage of the labeled amount of 
montelukast (C^H^CINO^S) dlssolved: 

Resuit = (ru/fs) x C s x V x (1/L) x 100 

ru - peak response from the Sample solution 

n = peak response from the Standard solution 

Cs = concentration of montelukast in the Standard 
soluthn (mg/mL) 

V - volume of Medium, 900 mL 
L - label claim (mg/Chewable Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
montelukast (C 35 H 30 CINO 3 S) is di$solved. 

Test 2: If the product complies with thfs test, the label- 
ing indicates that it meets USP Dissolution Test 2. 
Medium: 0,5% (w/v) Sodium dodecyi sulfate in water; 
900 mL 

Apparatus 2: 50 rpm 
Time: 45 min 

Solution A: 0.07 g/L of monobasic sodium phosphate 
Solution B: Acetonitrile 

Mobile phase: Solution A and Solution B (45:55). Add 
1.33 mL/L of tnethyJamine and adjust with phosphoric 
acid to a pH of 6.7. 

Standard stock solution: 0.1 mg/mL of montelukast 
from montelukast sodium hydrate prepared as follows. 
Transfer a suitable amount of montelukast sodium hy¬ 
drate to an appropriate yolumetric fiask. Dlssolve in 
4% of the fiask volume of methanol and dilute with 
Medium to volume. Determine the water content of 
montelukast sodium hydrate at the time of use. 
Standard solution: 0.005 mg/mL of montelukast En 
Medium from the Standard stock solution 
Sample solution: Centrifuge a portion of the solution 
under test, 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4,6-mm x 5-crm; 1.8-pm packing LI 
Column temperaturę: 35° 

Flow ratę: 1 mL/min 
Injection volume: 100 \xL 
Run time: 1.5 times the retention time of 
montelukast 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the pereentage of the labeled amount of 
montelukast (CssM^crNO^S) dissolved: 

Resuit - trujh) *QxVx (1/L) x 100 

ru = peak response from the Sample solution 

rs - peak response from the Standard solution 
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Cj - concentration of montelukast In the Standard 
solution (mg/ml) 

V = volume of Medium, 900 ml 
i - la bel claim (mg/Chewable Tablet) 

Tolerances: NLT 70% (Q) of the labeled amount of 
montelukast (GsH^CINOjS) is di$$olved* 

• Uniformity of Dosage Units (905) 

Procedurę for content uniformity 
Solution A, Solution B, Mobile phase, and System 
suitability: Proceed as directecl in Dissoiution Test U 
Oiluent: Methanol and water (3:1) 

Standard solution (for 4-mg Chewable Tablets): 
0*026 mg/mL of USP Montelukast Dicydohexylamine 
RS in Diluent 

Standard solution (for 5-mg Chewable Tablets): 
0.033 mg/mL of USP Montelukast Dkyctohexylamine 
RS in Diluent 

Sample solution: Nominally (L/200) mg/mL of 
montelukast, where L is the la bel claim of montelukast 
in mg/Chewable Tablet prepared as foilows* Transfer 1 
Chewable Tablet to a smtable volumetric fiask, add 
25% of the fiask volume of water, and let stand for 
5-10 min untif the Chewable Tablet has disintegrated, 
Add 55% of the fiask volume of methanol, shake well, 
and sonkate for 70 min with occasional shaking* Cod 
to room temperaturę, dllute with methanol to volume, 
and mix well. Pass a portion of the resulting solution 
through a suitable fil ter or centrrfuge to obtain a elear 
solution. 

Cbromatographk system: Proceed as directed in Dis- 
solution Test 1 , except use an Injection volume of 10 ]iL 

Analysis 

Samples: Standard solution and Sample solution 
Calcufate the percentage of Ehe labeled amount of 
montelukast (CjshhsCfNOjS) in the Chewable Tablet 
taken: 


Result = (r u /n) x (CdCu) x (Mn/Mn) x 100 

r u - peak response from the Sample solution 

n = peak response from the Standard solution 

Cs = concentration of USP Montelukast 

Dicyclohexyfamine RS in the Standard 
solution (mg/mL) 

C y - nominał concentration of montelukast in the 
Sample solution (mg/mL) 

Mn = molecular weight of montelukast, 586* 18 
A/fa = molecular weight of montelukast 
dkydohexylamine, 767.50 
Acceptance criteria: Meet the reguirements 

IMPURITIES 
* ORGANIC IMPURITIES 

Diluent, Solution A, Solution B, Mobile phase, Stan- 
dard solution, System suitability solution, Sensitivity 
solution, Sample solution, Cbromatographk system, 
and System suitability: Proceed as directed in Ehe 
Assay * 

Analysis 

Sam pies: Standard solution and Sample solution 
Calcu la te the percentage of any individual degradation 
product in the portion of Chewable Tablets taken: 

Result = (ru/n) * (Cj/G) x (Kr/Ml) x(lfF)x 100 

ry “ peak response of any individual degradation 
product from the Sample solution 
n = peak response of montelukast from the 
Standard solution 

Cs = concentration of USP Montelukast 

Dkyclohexylamine RS in the Standard 
solution (mg/mL) 

Cu - nominał concentration of montelukast in the 
Sample solution (mg/mL) 

Mn = molecular weight of montelukast, 586.18 


M r ? = molecular weight of montelukast 
dieydohexylamine, 767*50 
f = relative response factor (see Tobie 2) 
Acceptance criteria: See Tobie 2. Disregard any peak 
with an area less than that of the Sensittvity sofution. 


Table 2 


Name 

Relative 

Retentlon 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Sulfoxide 

imourity 30 

0*45 

1*0 

1*5 

Montelukast 
ketone imourity* 

0.71 

1,7 

0.2 

ds-lsomer 1 

0.92 

1.0 

0.2 

Montelukast 

1*0 


_ 

Methylketone 
impurity 1 ' 1 

.1-04 

— 

— 

Mkhael 
adduct U* 

1*16 

— 

— 

Michael 
adduct 2 ht 

1*18 

— 

— 

Methylstyrene 

impurity^ 

1.55 

— 

— 

Any other 
indiyidual 
degradation 
product 

— 

1*0 

0.2 

TotaJ fmpurities 

— 

— 

2.0 


J THese two impurities are not re$oived by the method and need to be 
integrated togetber to determine conformance. 

b (1 -[[[T -[l-[(£)-2-(7-Chlofoqu irło Ki n-2-y1)etheny I Jph ersy I]* 3-f T -hydraxy-L 

methy leth yljphenyI]propyIJsulfinyljmethyfjtytfopropyljacettc acid. 

E f o 4 - [342-(7*Cli fo roq uino fi rv2*y I) v \ny I]phenyf) *3 [2-{2-hy d roxy p ropa n -2 - 
ylj ph eny IJpro pa n-1 -one. 

41 [1-[UOG-l -134C7)-2-(7-ChJoroquino]in-2-yl)ethenyl]phenyn-3T2Tl -hy¬ 
dro xy-1 -methy le thy l)pheny I ]pr o pyl]sulfanyfj me thy IJcydopropyI Jaeetic acid, 
'This is a proces* impurity and is inetuded In the table for Identification 
only. Tfris impuriiy is controiled in the dmg substance* U is not to be 
reported for the drug product and should not be induded In the total 
impurities. 

f [Hfffl (2~Acetylpheny[)-1-[3-[(£)-2-(7<hloroqui n ofin-2- 
yl)eth eny l]pheny E}p ro pyijs u Ifany IJmet hyljcyc top ropy I] aeeti c acid. 

1-01(1 fl)-l-tfnTCarboł{¥Tnethyl)cydopropyl]methyysuIfanyl]-2- 

(7-chloroquinolm 2-yl)ethytjpheńyfL3T2'(l -hydroity-l -methylelhyl)- 
ph eny l]pro pyt] s u Ifany IJmethy I] cyc to propy l]aeettc ae id* 


h 1- EIH1 R)-U[H0 S>-1 "dii -(Car boxymethy S)cyclopropy IJmethy I] s uf fanyl]- 2- 
(7 ębJoroqufnolin-27l)etnyf]phenylT3T2-C1 -hydroxy-1 -melhyfethy I)* 
pheny f] p ropy 1 ] sulfa ny f] me thyl ]cyc I op ropy!] acetic acid. 


1 1 1 -IW -[M(£)-2-{7*Chforoguino!in-2-’ 

memy łetheny IJ pheny I 


M2<1* 

add. 


ADDITIONAL REQUIREMENT5 

* Packaging and Stohage: Preserve tn tight containers, 

protected from light. Storę at controlled room 
temperaturę. 

* Labeling When morę than one Dissotution test is given, 

the labeling States the test used only if Test 1 is not used* 

* USP Refereńce Standards (11) 

USP Montelukast Dicyclohexylamine RS 
CjsHmCINOsS ■ CiztfnN 767*50 


Morantel Tartrate _ 

■ - Yr 

Ci 5 H,6N 2 S ■ GHńOń 370*42 
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Pyrimidine, 1,4,5,ć-tetrahydro-1-methyl-2-[2-(3-methyl- 
2-thienyl)ethenyI]- f (£)-, [R<R\ R*)]-2,3* 
dihydroxybutanedioate (1:1). 

(£)-1,4,5,6-Tetrahydro-l -methyl-2-[2-(3-methyl- 
2-thienyl)vinyl]pyrimidine tartrate (1:1) [26155-31-7]. 

Morantel [20574-50-9]. 

» Morantel Tartrate contains not less than 
96*4 percent and not morę than 101 *5 percent of 
C 12 H 16 N 2 S * CąH^O^ ealculated on the aried 
basis* 

Paekaging and storage —Preserve in well-dosęd, light-re- 
sistant containers, Storę at 25°, excufsions pemnitted be- 
tween 15° and 30°. 

Łabeling— Label it to mdicate it is for veterinary use only* 

USP Reference standard* (11)— 

USP Morantel Tartrate RS 

Clarity and color of soBution— Dissolve and dilute 0*25 g 
to 25.0 mL in carbon dioxide-free water, The solution is 
elear and yellow to greenish yellow in color* 
Identification— 

A: Infrored Absorption (197K). 

R: It meets the reauirements of the test for Tartrate 
(191), 

C: The retention time of the morantel peak in the chro- 
matogram of the Test solution corresponds to that in the 
chromatogram of Standard solution 7, as obtained in the 
test for Related compounds * 

Melting temperaturę (741): 167° to 172°. 
pH (791): between 2.8 and 3,9* 

Solution —Dis$olve and dilute 0,25 g to 25.0 mL in carbon 
dioxide-free water, 

Loss on drylng (731)—Dry it at 100° to 105° to constant 
weight: it foses not morę than 1.5% of Its weight 
Residue on Ignltlon (281): not morę than 0*1%. 

Delete the foilowing: 

# Heavy metals, Method II (231)—not morę than 20 ppm* 

• COrricl.il T*Jan. 2 Q 18 ) 

Related compounds — [notę— Conduct this test without 
exposure to dayfight, and with the minimum necessary ex- 
posure to artiflciaf light] 

Mobile phase —Mix 3.5 mL of triethylamine and 850 ml 
of water. Ad jus t with phosphoric acid to a pH of 2.5* Add 
50 mL of tetrahydrofuran and 100 mL of methanol, and 
mix. 

Tartrate solution— Prepare a solution containing about 
0*15 mg of tartaric acid per ml in Mobiie phase , 

Standard solution 7—Dissolve an accurately weighed 
quantjty of USP Morantel Tartrate RS in Mobile phase to ob- 
tain a solution having a known concentration of about 
5.0 pg per mL. 

Standard solution 2 —Dilute 2*0 mL of Standard solution f 
to 100*0 mL with Mobile phase , 

System suitability solution — €xpose 10 ml of Standard so¬ 
lution 1 to daylight for 15 minutes before injeetion* 

Test solution— Dissolve an accurately weighed quantity of 
Morantef Tartrate in Mobile phase to obtain a solution hav- 
ing a concentration of about 0*5 mg per mL. 

Chromotographic system (see Chromatography (621))—The 
liquid chromatograph is eouipped with a 226-nm detector 
and a 4.6-mm x 25-cm column that contains 5-pm packing 
LI. The flow ratę is about 0*75 mL per minutę. Chromato¬ 
graph the Tartrate solution , Standard solution 7, and the Sys¬ 
tem suitability solution , and record the peak areas as directed 
for Procedurę; using the System suitability solution , the resolu- 
tion, R t between morantel and its preceding peak ((Z)-i$o- 


mer) is not less than 2. The relative retention times are 
about 0.8, 1,0, and 1.2 for the morantel (Zj-isomer, 
morantel, and the morantel 4-methy! fsomer (1-methyf-2- 
[(£)-2-(4-methylthiophen-2-yl)ethenyl]-1,4,5,6 tet¬ 
ra hydropyri midi ne), respectively. 

Procedurę —Separately inject equai volumes (about 20 pL) 
of the Tartrate solution 1 , Standard solution 1, Standard solution 
2 , and the Test so/uf;'on into the chromatograph, record the 
chromatocjranns, and measure the areas for the major peaks* 
Disregarding the tartrate peak and any peak in the chromat¬ 
ogram of the Test solution less than the area of the principal 
peak in the chromatogram of Standard solution 2 t calculate 
the area percentage of each impurity, relative to morantel, 
in the por tion of Morantel Tartrate taken by the formula: 

100 (Q/Cv)(r t fr s ) 

in which Q and Cu are the concentrations of morantel tar¬ 
trate, in mg per mL, of Standard solution I and the Test 
solution, respectively; and o and r$ are the peak areas of 
each individual impurity and morantel obtained from the 
Test solution and Standard solution F, respectively: not morę 
than 3% of the morantel 4-methyl isomer is found; not 
morę than 0.5% of any other indWidual impurity is found; 
and not morę than 1% of total other individual impurrties is 
found* 

Assay— 

DissoIve 0.280 g in 40 mL of anhydrous acetic acid* TT 
tratę with 0.1 N perchloric acid VS, determining the 
endpotnt potentlometricaliy (see Titrimetry (541)). One mL 
of 0*1 N perchloric acid is equivalent to 37.04 mg of 
CuHnNjS . C4H fiOć* 


Moricizine Hydrochloride 



C^HziNjOłS • HCI 463.98 

Garbarnie add, [10-[3-(4-morpholinyi)-l-oxopropyl]-10H-phe- 
nothiazin- 2 yl]-, etnyf ester, hydrochloride; 

Ethyl 10-(3-morpholinopropionyl)phenothiazine-2-carba- 
mate, nydroenforide [29560-58-5]* 

DEF1NITION 

Moricizine Hydrochloride contains NLT 98.0% and NMT 
102.0% or moricizine hydrochloride (C 22 H 2 SN 3 O 4 S ■ HCI), 
calculated on the anhydrous and alcohol-free basis. 

IDENTIFICATION 

* A* INFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution , as 
obtained in the Assay* 

* C Identification Tests-Ceneral, Chhride (191): Meets 

the reguirements 

ASSAY 

* Procedurę: Use low-actinic glassware. Protect the Solu¬ 

tions containing moricizine hydrochloride from light. 
Mobile phase: A mixture of acetonitrile, triethylamine, 
giacial acetic acid, and water (420:1:20:580) containing 
5 mM sodtum 1-octane sulfon a te 
Diluent: Acetonitrile and 0.02 N hydrochloric acid 
(42:58) 

Internal standard soiution: 5 mg/mL of butamben In 
Diluent 
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Standard solution: 1 mg/mL of USP Moricizine Hydro¬ 
chloride RS in Diiuent prepared as follows, Transfer a 
suitable amount of USP Moricizine Hydrochloride RS to 
a suitable volumetric fiask, add InternaI standard solution 
to fili about 20% of the to tal volume, and dilute with 
Diiuent to volume. 

Sample solution; 1 mg/mL of Moricizine Hydrochloride 
prepared as follows. To a suitable amount of Moricizine 
Hydrochloride in a 50-mL volumetric fiask add Interna! 
standard solution to fili about 20% of the to tal voIume, 
and dilute with Diiuent to volume. 

Chromatographic system 
(See Chromatograpny {621), System Suitabllity,) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; packing L7 

Column temperaturę: 35° 

Flow ratę: 2,5 m L/m En 
Jnjection volume: 10 pi 
System suitabllity 
Sam ple: Standard solution 

[Notę—T he re!ative retention times for moricizine, bu^ 
tamben, the reverse Mannich product, and the amide 
hydrolysis product are about 0.6, 1.0, 1.7, and 2.0, 
respectlyely.] 

Suitability reguirements 

Resolution: NLT 2 between moricizine and butamben 
Reiative standard deviat*on: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of moricizine hydrochloride 
(C22H25N1G4S ■ HCf) in the portion of Moricizine Hydro¬ 
chloride taken: 

Result = (Ru/Rs) x (Cs/Cu) x 1 00 

Ru = ratio of the moricizine peak area response to 
the butamben peak area response from the 
Sample solution 

R$ - rado of the moricizine peak area response to 
the butamben peak area response from the 
Standard solution 

Cs = concentration of USP Moricizine Hydrochloride 
RS in the Standard solution (mq/mL) 

Cu = concentration of Moricizine Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: 98.0%-l 02,G% on the anhydrous 
and alcohol-free basis 

OTHER COMPONENTS 

* CONTENT OF CHLORIDE 

Sample solution: Transfer 400 mg of Moricizine Hydro¬ 
chloride to a contcal fiask and add 75 ml of methanoL 
Swirl to dissolve, Add 5 mL of glacial acetic add and 
3 drops of eosin Y TS, 

Analysis: Titrate the Sample solution wEth 0.1 N silver 
nitrate VS to a pink endpoint. Each ml of 0.1 N silver 
nitrate is equivalent to 3.546 mg of chloride. 

Acceptance criteria: 7.49%-7.S0% on the anhydrous 
and alcohol-free basis 

IMPURITIES 

* Residue on Hgnition (281): NMT 0.1% 

Delete the fo!łowi fig: 

*• Heaw Metals, Method li (231): NMT lOug/g* (omcian- 

Jan*20l3) 

° 0RGANIC IMPURITIES 

Mobile phase: A mixture of acetonitrile, triethylaminę, 
and water (420:1:580) containing 5 mM sodium 1-oc- 


tane sulfonate. Adjust with glacial acetic add to a pH of 

4.2. 

Diiuent: Acetonitrile and 0.02 N hydrachloric acid 
(42:58) 

Internal standard solution: 0.1 mg/mL of butamben in 
Diiuent 

Standard stock solution: 0.10 mg/mL of USP 
Moricizine Hydrochloride R5 In Diiuent 
Standard solution: 2,0 pg/mL of USP Moricizine Hydro¬ 
chloride RS prepared as follows. Transfer a suitable vol- 
ume of Standard stock solution to a suitable yolumetric 
fiask, add internal standard solution to fili 5% of the 
total volume, and dilute with Diiuent to volume. 

[Notę —Protect the solution from lightj 
Sample solution: 1 mg/mL of Moricizine Hydrochloride 
in Diiuent prepared as follows. Transfer a suitable 
amount of Moricizine Hydrochloride to a suitable volu- 
metric fiask, add InternaI standard solution to fili 5% of 
the total volume, and dilute with Diiuent to volume. 
[Notę —Protect the solution from liahtj 
Chromatographic system: Proceed as directed in the 
Assoy except for the following: 

Run time: Flve times the elution time of moricizine 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 

[Notę —The re!ative retention times for moricizine and 
butamben are about 0.6 and 1.0, respectlvely.| 

Suitability reąuirements 

Resolution: NLT 2 between moricizine and butamben 
Relatlve standard deviation; NMT 5% 

Analysis 

Sam pies: Standard solution and Sample solution 
Measure the responses for afl the peaks except the sol- 
vent peak. 

CaIculate the percentage of each impurity in the por¬ 
tion of Moricizine Hydrochloride taken: 

Result = (i Ru/Rs ) x (C s /Q) x 1 00 

Ru - ratio of the peak area response of each 
impurity to the butamben peak area 
response from the Sample solution 
Rs = ratio of the peak area response of moricizine 
to the peak area response of butamben from 
the Standard solution 

Q - concentration of USP Moricizine Hydrochloride 
RS in the Standard solution (mg/mL) 

Co - concentration of the Sample solution (mg/mL) 
Acceptance criteria: Disregard any impurity of less 
than 0.1%. 

Any impurity eluting before moricizine: NMT 0,25% 
Any impurity eluting after moricizine: NMT 0,20% 
Total of all impurities: NMT 1.5% 

■ Limit of Alcohgl 

Standard solution: 0.1184 mg/mL of dehydrated alco- 
hol in water prepared as follows. Transfer 6,0 mL of de¬ 
hydrated afcohol to a 100-mL volumetric fiask and di¬ 
lute with water to volume, Dilute 5,0 mL of this 
solution in a 100-mL volumetric fiask with water to vol- 
u me. Further dilute 5.0 mL of this solution in a third 
100-mL volumetric fiask with water to yolume. 

Sample soiution: Transfer 1 g of Moricizine Hydrochlo- 
ride to a 50-mL glass-stoppered centrifuge tubę, add 
19.0 mL of water, and sonicate to dlssolve. Transfer 
1,0 mL of 3 N ammonium hydroxide to the tubę, insert 
the stopper, and shake the tubę by mechanical means 
for 30 min. Centrifuge, draw off a portion of the elear 
supernatant, and pass through a suitable fil ter of 0,5- 
pm or flner porę stze. 
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Chrornatographk system 

(See Chromatography <621), System Suitobility,) 

Modę: GC 

Detector: Flame ionlzation 
Column: 4-mm x 1.8-m glass; supportmg 52 
Temperatures 
Column: 150° 

Injector port: 1 70° 

Detector błock: 1 70° 

Carrier gas: Helium 
Flow ratę: 50 mL/min 
Injection volume: 5 pL 
System suitabllity 
Sam ple: Standard solution 
Suitabrlity requirements 
Relative standard deviation: NMT 3% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of alcohol (CzH 3 OH) \n the 
portEon of Moricizine Hydrochloride taken: 

Result - (rjr s ) x (C 3 /Cu) x 1 00 

r u = peak response of alcohol from the Sample 
solution 

r$ - peak response of alcohol from the Standard 
solution 

Cs = concentration of alcohol In the Standard 
solution (mg/ml) 

Cu = concentration of Moricizine Hydrochloride En 
the Sample solution (mg/mL) 

Acceptance criteria; NMT 0.25% 

SPECIFIC TESTS 
Loss ON DRYING (731) 

Analysis: Dry at 105° for 4 h. 

Acceptance criteria: NMT 1.0% 

* Water Detehmination, Method f (921): NMT 1.0% 

* Clarity of Solution 

Sample solution: DissoNe 1 g in 30 mL of methanol, 
sonicating for 5 min if necessary. 

Acceptance criteria: The solution is not less elear than 
an equal volume of methanol contained rn a simiiar ves- 
sel and examined similarly. 

AOPmONAL REQUER£MENTS 

* Packaging and Storage: Preserve in tight containers, 

* USP Reference Standards (11) 

USP Moricizine Hydrochloride R5 


!Vllor§c8zine Hydrochloride Tablets 

» Moricizine Hydrochloride Tablets contain not 
less than 90.0 percent and not morę than 
110.0 percent of the labeied amount of 
moricizine hydrochloride (C22H25N3O4S ■ HCI). 

Packaging and storage—Preserve in tight containers, 

USP Reference standards (11)— 

USP Moricizine Hydrochloride RS 
Identification— 

A: Ultrafiolet Ahsorption (197U)— 

Test solution —Transfer a portion of flnely ground Tablets, 
equlvalent to about 50 mg of moricizine hydrochloride, to a 
250-mL volumetric fiask, add about 100 mL of 0.1 N hydro- 
chloric acid, shake by mechanical means for 15 minutes, dr- 
lute with 0.1 N hydrochloric add to vo!ume, and mix. Filter 
a portion of this solution, discardtng the first 10 mL of the 
filtrate. Transfer 10 mL of the filtra te to a 250-mL volumetric 


fiask, dilute with 0U N hydrochloric acid to volume, and 

mix. 

Standard solution: 8 pg per mL, 

Medium: 0.1 N hydrochloric acid. 

B: Shake a Tablet with 10 mL of methanol until it disinte- 
grates, and filter: the filtrate responds to Identification test C 
under Moricizine Hydrochloride. 

Dissolufson <711)— 

Medium: 0,1 N hydrochloric acid; 900 mL. 

Apparatus 2: 50 rpm. 

Time: 30 minutes. 

Procedurę—Determlne the amount of moricizine hydro¬ 
chloride (C 22 H 25 N 3 O 4 S ■ HCI) dissolved from UV absorbance 
at about 267 nm of flltered portions of the solution under 
test, suita bly diluted with Dissolutfon Medium, in comparison 
with a Standard solution havtng a known concentration of 
USP Moricizine Hydrochloride RS in the same medium. 

Toferances —Not less than 75% (Q) of the labeied amount 
of moricizine hydrochloride (C 22 H 2 3 N 3 ChS ■ HCI) is dissolved 
in 30 minutes. 

Uniformity of dosage unit* (905): meet the reguire- 
ments. 

Limit of degradaiion products— 

Mobile phase—D\ssoWe 1.08 g of sodium 1 -octanesulfon- 
ate in 580 mL of water, add 420 mL of acetonitrile, 20 ml 
of glaciaf acetic acid, and 1 mL of triethylamine. Adj ust with 
5 N sodium hydroxide to an apparent pH of 4.5, Mix, and 
filter through a filter having a po rosi ty of 0,5 pm or fi ner. 
Make adjustments if necessary (see System Suitabilfty under 
Chromatography (621)), 

DZ/uenf—Prepare a mixture of 0.02 N hydrochloric acid 
and acetonitrile (58:42), 

Interna! standard solution— Prepare a solution of bu tam- 
ben in Diluent containing about 0.2 mg per mL. 

Standard solution —Prepare a solution of USP Moricizine 
Hydrochloride R5 in Diluent containing 0.10 mg per mL, 
Transfer 5.0 mL of this solution to a 50-mL volumetric fiask, 
add20,0mLof Intemal standard solution , dilute with Diluent 
to voiume, and mix. [notę —Protect this solution from lightj 

Test solution —Transfer 10 Tablets to a 1 OOCTmL fiask, add 
500,0 mL of Diluent , sonicate until the Tablets are disinte- 
grated, and then shake by mechanical means for 30 min* 
LEtes. Filter this solution, dlscarding the first 10 mL of the 
filtrate. Transfer 25.0 mL of the filtrate to a 50-mL volumet- 
ric fiask, add 20.0 ml of intemal standard solution, dilute 
with Diluent to volume, and mlx. [notę —Protect this solu- 
tfon from iight] 

Chromatographk system (see Chromatography (621))—The 
liquid chromatograph Es eciuipped with a 254mm detector 
and a 4.6-mm x 25-cm column that contains packing L7 
and is maintained at a constant temperaturę of about 35 °. 
The flow ratę is about 2.5 mL per minutę. Chromatograph 
the Standard solution , and record the peak responses as di- 
rected under Procedurę: the relatlve retention times are 
about 0.6 for moricizine and 1,0 for butamben, the resolu- 
tion, /?, between the moricizine peak and the butamben 
peak is not less than 2 , and the relative standard deviation 
for repllcate injections is not morę than 5%. 

Procedurę —Separately inject equal voiumes (about 20 pi) 
of the Standard solution and the test solution En to the chro¬ 
matograph, record the chromatograms for a period of time 
that is five times the elution time of moricizine, and meas- 
ure the responses for the peaks, except for any that elute 
before moricizine, Calculate the percentage of each impurity 
eak that elutes after butamben in the portEon of Moricizine 
ydrochlorEde taken by the formula: 

1000(C/L)(A/fij) 

in which C is the concentration, in mg per mL, of USP 
Moricizine Hydrochioride RS in the Standard solution , i is the 
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labeled amount, in mg, of moricizine hydrochloride in each 
Tablet, R; is the ratio of the peak areas of an indMdual im- 
purity peak to the bufamben peak obtained from the Test 
solution, and is the rafio of the peak areas of the 
moricizine peak to the butamben peak obtained from the 
Standard solution. The frrst impurity efuting after the butam¬ 
ben peak is not morę than 0,50%, and the second impurity 
elutlng after butamben is not morę than 0.25%. 

As $&y— 

Mobile phose , Oiluent, Iniemal standard solution , Standard 
preparation, and Chromatographic system— Proceed as di- 
rected in the Assay under Moricizine Hydrochbride. 

Assay nrepara f/o n —Tra n sfer a n a c c u ratę I y c o u n ted num- 
ber of Tablets, equivafent to about 4000 mg of moricizine 
hydrochloride, to a 2000-ml fiask, add 1000.0 ml of Diiu- 
ent , and sonicate until the Tablets have disintegrated, Shake 
by mechanical means for 30 minutes. Hlter a portion of this 
solution, discarding the first 10 mL of the filtrate. Cover the 
fifter funnef with a watch glass to minimize evaporation of 
the solvent. Transfer 25.0 ml of the filtrate and 20.0 mL of 
Interna! standard solution to a 100 -mL volumetric fiask, di- 
lute with Difuent to volume, and mix. [notę —Protect this 
solution from light.] 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Moricizine Hydrochloride, Calcu Jatę the guantity, In 
mg, of moricizine nydrochloride (C 22 H 25 N 3 CLS * HCI) in each 
Tablet by the formula: 

400G(C/N)(/Vft) 

in which C is the concentration, in mg per mL, of USP 
Moricizine Hydrochloride RS in the Standard preparation t N 
is the number of Tablets taken, and ^ and R s are the ratios 
of the peak area responses of the moricizine peak to the 
butamben peak obtained from the Assay preparation and 
the Standard preparation , respective!y. 


Morphine Sulfate 



(Ci 7 H,;.N0 3 ) 2 ■ H 2 SO„ - SHjO 758.83 
Morphinan-3,Ó-diol, 7,8-didehydro-4,5-epoxy4 7-methyl, 
(5a,6a)-, sulfate ( 2 : 1 ) (salt), pentahydrate. 
7,8-Didehydro-4,5a-epoxy-17-methy[morphinan-3,6o.-d]ol 
sulfate ( 2 : 1 ) (salt) pentahydrate [6211-15-0]. 

Anhydrous ÓÓ8.77 [64-37 -3], 

» Morphine Sulfate contains not less than 
98.0 percent and not morę than 102.0 percent of 
(Ci7HigN03>2 ■ H2SO4, calculated on the anhy¬ 
drous basis. 

Packaging and sto ragę—Presen/e in tight, fight-resistant 
containers. Storę up to 40° as permitted by the manufac- 
turer. 

U5IP Reference standaircfs (11)— 

USP Morphine Sulfate RS 

Identification— 

A: fnfrared Absorption (197K): dried at 145° for 1 hour. 

B: To 1 mg in a porcelatn crucible or smali dish add 
0.5 mL of sulfuric actd containing, in each mL, 1 drop of 
formaldehyde TS: an Intense purple color is produced at 
onte, and quickly changes to deep blue-violet (distlnction 
from codeine , which gives at once an intense violet-blue color, 


and from hydromorphone , which gives at first a yellow to 
brown colon changing to plnk and then to purplish red). 

C: To a solution of 5 mg in 5 mL of sulfuric acid In a test 
tubę add 1 drop of fenie enlodde TS, mix, and heat in 
boi ling water for 2 minutes: a blue color is produced, and 
when 1 drop of nitric acid is added, it changes to dark red- 
brown (codeine and ethylmorphine give the same color reac- 
tions, but hydromorphone ona papaverine do not produce this 
color change), 

D: A solution (1 in 50) responds to the tests for Sulfate 
(191). 

Spedfk rotatiora (781S): between -107° and -109.5°. 

Test solution: the equivalent of 20 mg per mL, in water. 
Acidity—Dissolve 500 mg in 15 mL of water, add 1 drop of 
methyi red TS, and titratę with 0.020 N sodium hydroxide: 
not morę than 0.50 mL is reguired to produce a yellow 
co for. 

Water DetermmatEon, Method I (921): between 10.4% 
and 13.4% is founcl. 

Residue on ignition (281): not morę than 04%, from 
500 mg. 

OhEoride—To 1 0 mL of a solution (1 in 1 00) add 1 mL of 
2 N nitric acid and 1 mL of silver nitra te TS; no predpitate 
or turbidity is produced fmmediately. 

Ammoiiium salts—Heat 200 mg with 5 ml of 1 N sodium 
hydroxtde on a steam bath for 1 minutę: no odor of ammo^ 
nia is perceptible. 

Umit of foreign alkaloids—Dissolve 1,00 g in 10 ml of 

1 N sodium hydroxide in a separator, and shake the solution 
with tliree successive portions of 15, 10, and 10 mL of chlo¬ 
roform, passing the chloroform Solutions through a smali 
filter previously moistened with chloroform. Shake the com¬ 
bi nea chloroform Solutions with 5 mL of water, separate the 
chloroform layer, and carefully evaporate on a steam bath 
to dryness. To the residue add 10.0 mL of 0.020 N sulfuric 
acid, and heat gently until dissolved. Cool, add 2 drops of 
methy! red TS, and titrate the excess acid with 0.020 N 
sodium hydroxide: not less than 7.5 mL is required (1.5%). 
Assay— 

Mobile phose —Dissolye 0.73 g of sodium 1-heptanesuL 
fonate in 720 ml of water, add 280 mL of methanol and 
10 mL of gtadal acetic acid, mlx, filter, and degas. Make 
adjustments if necessary (see System Suita bllity under Chro- 
matography (621». 

Standard preparation —Dissolve an accurately weighed 
ciuantity of USP Morphine Sulfate RS in Mobile phose , and 
d ilu te quantitatively, and stepwise if necessary, with Mobile 
phose to obtain a solution having a known concentration of 
about 0.24 mg per mL Prepare a fresh solution daily. 

System sultability preparation —Dissolve suitable guantities 
of USP Morphine Sulfate RS and phenof in Mobile phose to 
obtain a solution containing about 0.24 and 0.15 mg per 
mL, respectivefy, 

Assay preparation —Transfer about 24 mg of Morphine 
Sulfate, accurately weighed, to a 100-mL vo3umetnc fiask, 
dissolve in and difute with Mobile phase to volume, and mix. 

Chromatographic system (see Chromatography <621))—The 
[iquid chromatograph is eauEpped with a 284-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 

The flow ratę Is about 1.5 mL per minutę. Chromatograph 
the Standard preparation and the System suita bili ty prepara¬ 
tion i, and record the peak responses as directed for Proce¬ 
durę: the relative retention times are about 0.7 for phenol 
and 1.0 for morphine sulfate; the resolution, R, between 
phenol and morphine sulfate is not less than 2.0; the tailing 
factor for the morphine sulfate peak is not morę than 2.0; 
and the relative standard deviation for replicate injections of 
the Standard preparation is not morę than 2.0%. 

Procedure—Se parately inject eaual volumes (about 25 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
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ure the responses for the major peaks. Calculate the quan- 
tity, m mg, of (CpHiyNO^a ■ FhSO* in the portion of Mor* 
phine Sulfate taken by the formula: 

100 C(A//r s ) 

in which C is the concentration, in mg per mL, of anhy- 
drous morphine sulfate in the Standard preparation, as deter- 
mined from the concentration of USP Morphine Sulfate RS 
corrected for moisture contenf by a titrimetric water deter- 
mination; and r v and r s are the peak responses obtained 
from the Assay preparadon and the Standard preparation, re- 
spectively. 


Morphine Sulfate Extended-Release 
Capsules 

DEFINITION 

Morphine Sulfate Extended-Release Capsules contain NIT 
90/0% and NMT 110.0% of the labeled amount of mor¬ 
phine sulfate pentahydrate [(Ci7H^N0 3 )i * H 2 SQ 4 ■ 5H?Oj. 

IDENTIFICATION 
0 A. IfNFRARED ABSORPTION (197K) 

o B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 
■ Procedurę 

Diluent: Water. Adjust with phosphoric acid to a pH of 
3+6+ 

Buffer solution: 1 3.8 mg/ml of monobasic sodium 
phosphate 

Solution A: Aceton itrile, triethylamine, Buffer solution f 
and water (25: 0.5: 100: 874.5). Adjust with phosphoric 
acid to a pH of 3.6. 

Solution B: Aceton itrile 
Mobile phase: See Tobie 1. 


Tabie 1 


Time 

(min) 

Solution A 

W 

Solution B 

{%) 

0 

100 

0 

33 

100 

0 

44 

85 

15 

54 

85 

15 

55 

100 

0 

65 

100 

0 


System suitability solution: 400 pg/ml of USP Mor¬ 
phine Sulfate RS, lOpg/ml of USP Morphine Related 
Compound A RS, and 10 pg/mL of USP Morphine Re¬ 
lated Compound B RS (pseudomorphrne) in Diluent 

Standard solution: 1.0 mg/ml of USP Morphine Sul¬ 
fate RS in Diluent 

Sample stock solution: Transfer a weighed portion of 
the contents from NLT 20 Capsules, nominaily equiva- 
lent to 250 mg of morphine sulfate pentahydrate, to a 
100-mL volumetric fiask. Add 5 ml of methanol, and 
mix well for 30 min with gentle swirling every 5 min. 
Add Diluent up to haff of the fiask voiume, and sonicate 
for 5 min to dissolve. Dilute with Diluent to volume. 

Sample solution: Nominaily 1.0 mg/mL of morphine 
sulfate pentahydrate from Sample stock solution in Dllu- 
ent Pass through a suitable fil ter, and use the elear 
filtrate* 


Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 245 nm 
Columns 

Guard: Packing LI 

Anajytteal: 3.9-mm x 30-cm; 10-jim packing U 
Flow ratę: 2 ml/min 
Injection vofume: 40 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resofution: NLT 2*0 between the morphine related 
compound A and morphine sulfate peaks, System suit¬ 
ability solution 

Relative standard deviation: NMT 2.0%, Standard 
soiuthn 
Analysis 

Samples: Standard solution and Sample solution 
Calcu late the percentage of the labeled amount mor¬ 
phine sulfate pentahydrate [(C^H^NOb^ H : S0 4 ■ 
5hhO] in the portion of Capsules taken: 

Result = (fu/Cs) x (Cs/C u) x 100 

ru " peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs = concentration of USP Morphine Sulfate RS in 
the Standard solution (mg/ml) 

Cu - nominał concentration of morphine sulfate 

pentahydrate in the Sample solution (mg/mL) 
Acceptance enteria: 90.0%-110,0% 

PERFORMANCE TESTS 
* DaSSOLUTBON (711) 

Test 1 

pH 7.5 phosphate buffer: 6.8 mg/mL of monobasic 
potassium phosphate and 1.6 mg/mL of sodium hy- 
droxide. Adjust with phosphoric add or 2 N sodium 
hydroxide to a pH of 7.5. 

Medium: Proceed as directed in Dissolution (711), Pro¬ 
cedurę , Apparatus 1 and Apparatus 2, Delayed-Release 
Dosage Forms f Method 8, observing the foflowing ex- 
ceptions* Perform Acid Stage testing, uslng 500 nnL of 
0.1 N hydrochloric acid for 1 h; and perform Buffer 
Stage testing, using 500 mL of pH 7.5 phosphate buffer 
for NLT 8 h. 

Apparatus!: 100 rpm 
Times: 1,4, 6, and 9 h 

Mobile phase: Methanol, gladal aęetic add, and 
water (280:10:720), contaming 0.73 g of sodium 
1-heptanesuifonate for each 1.01 L of the solvent 
mixture 

System suitability solution: OJ mg/mL each of phe- 
nof and USP Morphine Sulfate RS in Mobile phase 
Standard solution: USP Morphine Sulfate RS in pH 
7.5 phosphate buffer to obtain a solution with a known 
concentration corresponding to that of the Sample 
solution 

Sample solution: Sample per Dissolution (711). 
Chromatographic system 
(See Chromatograpny (621 ), System Suitability.) 

Modę: LC 

Detector: UV 284 nm 

Column: 3.9-mm x 30-cm; IGgim packing LI 
Flow ratę: 2 mL/min 
Injection vo!ume: 25 jaL 
System suitability 
Sample: System suitability solution 
[Notę—T he relative retention dmes for phenol and 
morphine sulfate are about 0.8 and 1.0, respectively f ] 
Suitability reguirements 

Resolution: NLT 2.0 between the phenol and mor¬ 
phine sulfate peaks 
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Tailing factor: NMT 2,0 for the morphine sulfate 
peak 

Refative standard deviation: NMT 2.0% 
Analysis 

Samples: Standard solution and Sampie solution 
Tolerances: See Tahfe 2 , 


r u - peak response of morphine from the Sampie 
solution at each time point (/) 
r% - peak response of morphine from the 

appropriate Standard solution at each time 
point (0 

C$ = concentration of USP Morphine Sulfate RS in 
the appropriate Standard solution (mg/ml) 
Calculate the percentage of the labeied amount of 
morphine sulfate pentahydrate [(CizHigNCh)^ ■ H 2 SO A ■ 
5H 3 0] disso!ved at each time point (/): 

Resulti = C, x Vx (1/L) x 100 


Results = Qx Vx (1/i.) x100 


Table 2 


Time 

Amount Dissolved 

m 

{%) 

1 

NMT 10 

4 

25-50 

6 

50-90 

9 

NLT 85 


The percentage of the labeied amount of morphine 
sulfate pentahydrate [(Ci 7 H 19 NG 3 ) 2 ■ hbSO* - 5H 2 0] 
dissdved in 1 h conforms to Dissolution (711), Ex- 
tended-Reiease Dosage Forms , Acceptance Tobie 3. The 
percentages of the labeied amount of (C^H^NO^ ■ 
HzSO^ ■ 5H 2 O) dissolved at the other times specified 
conform to Dissolution {711), Extended-Release Dosage 
Forms, Acceptance Tabfe 2 . 

Test 2: Jf the product complies with this test, the label- 
inq indicates that the product meets USP Dissolution 
Test 2. 

Medium 

Acid stage: 0.1 N hydrochloric acid (HG); 500 ml 
Buffer stage: pH 7.5 phosphate buffer (Disso!ve 
40.8 g of monobaslc potassium phosphate and 9.6 g 
of sodium hydroxide in 6 L of water. Adjust with 
phosphoric acid or 2 N sodium hydroxide to a pH of 
7.5,); 500 mL 
Apparatus 1 : 100 rpm 
Times; 1, 4, 6, and 9 h 

Solution A: 0 . 1 % Phosphoric acid and 0.1% triethyl- 
amine in water 

Mobile phase: Solution A and methanol (93:7) 
Standard stock solution: 2.0 mg/mL of USP Morphine 
Sulfate RS In water 

Standard solution: OT 6 mg/mL of USP Morphine Sul¬ 
fate RS in either the Acid stage under Medium or in the 
Buffer stage under Medium, from Standard stock 
solution 

Sampie solution: Pass a portion of the solution under 
test through a suitable fslter of 10-pm porę size. Cen- 
trifuge the filtrate if necessary. 

Chromatographic system 
(See Chromatography {62 1), System Suitability/) 

Modę: LC 

Detector: UV 210 nm 

Column: 4,6-mm x 15-cm; 5 -(Lim packing L7 
Column temperaturę: 25° 

Flow ratę: 1.5 ml/min 
Injection volume: 5 jtL 
Run time: NLT 2 times the retentlon time of 
morphine 
System suitability 
Sampie: Standard solution 
Suitability requirements 
Tailing factor: NMT 2,0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Replace the Acid stage under Medium immedtately after 
1 h with the Buffer stage under Medium. 

Calculate the concentration (Q of morphine sulfate 
pentahydrate [(Ci?Hi 9 NO:i) 2 ■ H 2 SG 4 ■ 5H 2 0] in the 
sampie withdrawn from the vessel at each time point 
( 0 = 


Resulti - {[Ci x (V- Y0] + (G x VQ} x (1 /L) x 100 


Resultj - {[O x (V - 2x V,)] + f(G + G) x V s ]} * (1/L) 
x 100 

C - concentration of morphine sulfate 

pentahydrate [(C^Hi^NGsh ■ HhSG 4 ■ 5H 2 OJ 
in the portion of the sampie withdrawn at 
each time point (0 (mg/ml) 

V “ volume of Medium , 500 ml 
L ~ label claim (mg/Capsule) 

V$ = volume of Medium taken (mL) 

Tolerances: See Tobie 3. 


Table 3 


Time Point 

Time 

Amount DissoIved 


JSń 


i . 

1 

NMT 10 

2 

4 

10-35 

3 

6 

50-70 

4 

9 

NLT 80 


The percentages of the labeied amount of morphine 
sulfate pentahydrate released at the times specified 
conform to Dissolution (711), Extended-Release Dosage 
Forms , Acceptance Tobie 2. 

® Uniformity of Dosage Units ( 905): Meet the 
requirements 

IMFUIUTIES 
• Organic Smpurities 

Diluent, Solution A, System suitability solution, Stan¬ 
dard solution, Sampfe solution, and Chromato¬ 
graphic system: Proceed as directed In the Assoy. 
Sensitivity solution: 0.5 pg/mL of USP Morphine Sul¬ 
fate RS in Diluent 
System suitability 

Samples: System suitability solution f Standard solution , 
and Sensitivity solution 

Suitability requirements 

Resolution: NLT 2.0 be twe en fhe morphine related 
compound A and morphine sulfate peaks, System sult- 
abllity solution 

Sensitivity: Morphine peak is detectable, SensitMty 
solution 

Relative standard deviation: NMT 2,0%, Standard 
solution 
Analysis 

Samples: Diluent and Sampie solution , [Notę—DS sre- 
garo the peaks corresponding to those obfalned in the 
chroma tog ram of the Diluent.] 

Calculate the percentage of each impurity in the por¬ 
tion of Capsules taken: 


Resultj = (ft//r$) x t$ 


Result = (rufr$) x (1/f) x 100 


USP Monographs 

















5234 Morphine / Offkiof Monographs 


USP 40 


ru = peak response of each impurity from the 
Sample solution 

r$ - peak response of morphine sulfate from the 
Standard solution 

F - relative response factor (see Tobie 4) 
Acceptance criteria: See Tobie 4. 


Table 4 


Name 

Ribthra 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Morphine related 
compound A 1 

1.4 

TO 

0*5 

Morphine sutfate 

1.0 

_ . 

*_ 

Morphine related 
compound B Łt 

2.3 

2,1 

0*5 

Any unspecified 
impurfty 

— 


0.2 

Total impurities 

—. 

—. 

1.5 


J 7,8-Didehydro-4,5tt-epoxy-1 7methylmorphinan-3,óa-dk)l H N-ox\ća. 
b 2,2'-Birnorphine. 


ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight, fight-resistant 
containers, and storę at controlled room temperaturę. 

* Labeling: When morę than one test for Dissolution is 
given, the Labeling section States the test for Dissolution 
used only if Test 1 is not used. 

* USP Reference Standards {11) 

USP Morphine Sulfate RS 
USP Morphine Related Compound A RS 
7,8-Didehydro-4,5a-epQxy-l 7-rrrethyimorphinan-3,óa- 
diol, N-oxide. 

C i; H 19 N0, 301.34 

USP Morphine Related Compound B RS 
2,2'-Bimorphine* * 

C|4H M N a O e 568.66 


Morpliine Sulfate Injection 

DEFINmON 

Morphine Sulfate Injection is a stenie solution of Morphine 
Sulfate in Water for Injection. It contains NLT 90.0% and 
NMT 110.0% of the labeled amount of morphine sulfate 
pentahydrate [(ClzHipNCb); ■ hbSCT ■ 5hUQ]* Injection in- 
tended for intramuscular or intravenous administration 
may contain sodium chloride as a tonicity-adjusting 
agent, and suitable antioxidants and antimicrobial agents* 
Injection intended for intrathecal or epidural use may con¬ 
tain sodium chloride as a tonicity-adjusting agent, but 
contains no other added substances. 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution , as 
obtained in the Assoy. 

* B. Identification Tests—General, Sulfate (191): It meets 

the requirements of the barium chloride test. 

ASSAY 

* Procedurę 

Mobile phase: Dis$o!ve 0.73 g of sodium 1-heptanesul- 
fonate in 720 mL of water, and add 280 ml of metha- 
nol and 10 mL of glacial acetic acid* 

System suitability solution; 0.24 mg/mL of USP Mor¬ 
phine Sulfate RS and 0.15 mq/mL of phenol in Mobile 
phase 


Standard solution: 0*24 mg/mL of USP Morphine Sul¬ 
fate RS (on the anhydrous basis) in Mobile phase. 
[Notę— Preparę a fresh solution dally.] 

Sample solution: Nominally 0.24 mg/mL of morphine 
sulfate from the Injection in Mobile phase 
Chromatographic system 
(See Chromatograpny (62^) ł System Suitabifity.) 

Modę: LC 

Detector: UV 284 nm 
Column: 3.9-mm x 30-cm; packi ng LI 
Flow ratę: 1 .5 mL/min 
injection volume: 25 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTE—Ihe relative retention times for phenol and 
morphine are about 0.7 and 1,0, respectively<] 
Suitability reguirements 

Resofutiom NLT 2.0 between phenol and morphine 
sulfate, System suitability solution 
Tailing factor: NMT 2.0 for the morphine sulfate 
peak, System suitability solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of mor¬ 
phine sulfate pentahydrate [(Ci?Hi9N0 3 )2 - hhSO.t * 
5HaO] in each mL of the Injection taken: 

Result = (rufr s ) x (Cs/G) x (M rt /Kz) x 100 

ru - peak response from the Sample solution 
= peak response from the Standard solution 
Q - concentration of USP Morphine Sulfate RS in 
the Standard solution (mg/mL) 

G - nominał concentration of the Sample solution 
(mg/mL) 

M f} - molecular werght of morphine sulfate 
pentahydrate, 758*83 

M f 2 = molecular weight of anhydrous morphine 

sulfate, 668.77 

Acceptance criteria: 90.0%-110.0% 

SPECIFIC TESTS 

* PH (791): 2.5-6.5 

* Bacterial Endotoxins Test (85): It contains NMT 17.0 

USP Endotoxin Units/mg of morphine sulfate. ff labeled 
for intrathecal use, it contains NMT 14.29 USP Endotoxin 
Units/mg of morphine sulfate. 

* Partiojlate Matter in Injections (788): Meets the re¬ 

guirements under small-volume injections 

* Other Requjrements: It meets the reguirements under 

Injections and Implanted Drug Products (1). 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in single-dose or in 

multiple-dose containers, preferably of Type I glass, pro- 
tected from light. Preserve Injection labeled "Preservative- 
free" in single-dose containers. 

* Labeling: It meets the requirements for Labeling (7), Lo- 

bels and Labeling for Injectable Products . Label it also to 
State that the Injection is not to be used if its color is 
darker Lhan pale yellow, if it is discolored in any other 
way, or if it contains a precipitate. Injection containing 
no antioxidant or antimicrobial agents prominently bears 
on its label the words"Preservative-free" and includes in 
its labeling its routes of administration and the statement 
that it is not to be heat-sterilized. fnjection containing 
antioxidant or antimicrobial agents includes in its labeling 
its routes of administration and the statement that it is 
not for intrathecal or epidural use* 
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Morphine Sulfate Compounded 
Suppositories 

DEFINITION 

Morphine Sulfate Compounded Suppositories contain NLT 
90.0% and NMT 110.0% of the labeled amount of mor¬ 
phine sulfate pentahydrate [(C^H^NOaJz * H 2 SO 4 * SHaOJ. 

Prepare Morphine Sulfate Compounded Suppositories in 
Fatty Acid Base or Polyethylene Glycol Base as follows (see 
Pharmoceutical Compounding—Nonsterile Preparotions 
(795)). 


Morphine Sulfate 

50 mq 

Silica Gel 

25 mq 

Fatty Add Base or Polyethylene Glycol 

Base. a suffident auantity to make 

1 suDDOSitorv 


Cafibrate the actuaf molds with the Base that is used for 
preparing the Suppositories, and adjust the formula ac- 
cordingly. Thoroughly mix the Morphine Sulfate and Silica 
Cel to obtain a uniform powden Heat the Base slowly and 
evenly until melted. Slowly add the powder to the melted 
Base with stlrring, Mix thoroughly, and pour into molds. 
Cool, trim, and wrap. 

ASSAY 

* Suppositories in Fatty Acid Base 

Mobile phase; Dissolve 5.5 g of sodium 1-heptanesul- 
fonate In 700 mL of water, and add 300 mL of metha- 
not and 10 mL of glacial acetk acid. Fiłter and degas. 
System sultability solution: 0.24 mg/mL of USP Mor¬ 
phine Sulfate RS and OJ 5 mg/ml ofphenol in Mobile 
phase 

Standard solution: 0.5 mg/mL of USP Morphine Sul¬ 
fate RS in Mobile phase. Prepare a fresh solution daily. 
Sample solution: Transfer 1 Suppository to a 60-mL 
separator containing 20 mL of chloroform and 20 mL of 
0.01 N hydrochloric acid, and shake to dissolve the 
Suppository. Transfer the chloroform layer to a 250-mL 
separator. Extract the aqueous layer with a second 
20-mL portron of chloroform, and combine the chloro¬ 
form extracts In the 250-mL separator. Wash the chlo¬ 
roform extracts with two additional 20-mL portions 
0.01 N hydrochloric add, combine the aqueou$ layers 
in a 100*mL volumetric fiask, dilute with Mobile phase 
to voIume, and mix. Pass through a filter of 0.45-pm or 
finer porę size, discarding the First 4 mL of the fil tratę. 
Chromatographic system 
(See Chromatograpny (621), System Sultability.) 

Modę: LC 

Detector: UV 284 nm 
Column: 4.6-mm x 25-cm; packing LI 
Column temperaturę: 3G D 
Flow ratę: 1.5 ml/min 
injection vo!urrte: 20 pL 
System sultability 

Sampfes: Sys tem s uitabili ty solu Ilon and Stan dard 
solution 

[Notę—T he relative retention times tor phenol and 
morphine sulfate are about 0.7 and 1.0, respectkely ] 
Sultability requirements 

Resolution: NLT 2.0 between phenol and morphine 
sulfate. System suitability solution 
Tailing facton NMT 2.0 for the morphine sulfate 
peak 


Relative standard devialion: NMT 2,0% for replicate 
injections, Standard solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of mor¬ 
phine sulfate pentahydrate [(C^H^NOj)* - H2SO4 * 
5H 2 0] in the Suppository: 

Result = (ru/Cs) x (C 5 /CJ x (M r j/M r2 ) * T00 

fu ~ peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs = concentration of USP Morphine Sulfate RS in 
the Standard solution (mg/mL) (corrected for 
moisture content by titrimetnc 
determination) 

Ci/ *s nominał concentration of morphine sulfate in 
the Sample solution (mg/mL) 

Mrf = molecular weight of morphine sulfate 
pentahydrate, 758.83 

Mn » molecular weight of anhydrous morphine 
sulfate, 668.77 

Acceptance critena: 90.0%-110.0% 

* Suppositories in Polyethylene Glycol Base 

Mobile phase, System suitability solution, Standard 
solution, Chromatographic system, and System suita¬ 
bility: Proceed as directed in the Assoy for Suppositories 
in Fatty Acid Base , 

Sample solution: Transfer 1 Suppository to a 100-mL 
volumetric fiask, and add 70 mL of Mobile phase. Soni- 
cafe for 15 min to di$solve the Suppository, cool, dilute 
with Mobile phase to volume, and mix. Pass a 10-mL 
portion of the solution through a filter of 0.45-pm or 
finer porę size, discarding the first 4 mL of filtrate. 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of mor¬ 
phine sulfate pentahydrate [(CiyH^NOJ^ * H 2 SG 4 ■ 
5H 2 0] in the Suppository: 

Result - (r u lr$) x (G/Cu) x (Mh/Hj) x 100 

r u - peak response from the Sample solution 

r 5 = peak response from the Standard solution 

Cs = concentration of USP Morphine Sulfate RS in 
the Standard solution (mg/mL) (corrected for 
moisture content by titrimetric 
determination) 

Oz = nominał concentration of morphine sulfate in 
the Sample solution (mg/mL) 

M r i = molecular weight of morphine sulfate 
pentahydrate, 758.83 

M r 2 = molecufar weight of anhydrous morphine 
sulfate, 668.77 

Acceptance critena: 90.0%-110.0% 

PERFORMANCE TESTS 

* Uniformity of Dosage Units (905): Meet the reguire- 
ments for Weight Variation 

ADDITIONAL REQDtREMENTS 

* Packagjng and Storage: Package in tight contamers, 
and storę in a refrigerator. Do not dispense or storę Poły- 
ethyfene Glycol Base Suppositories in polystyrene 
containers. 

* Beyono-Use Datę: NMT 90 days after the datę on which 
they were compounded when sto red in a refrigerator 

* Labeung; Label Morphine Sulfate Compounded Supposi¬ 
tories to State whether they are in a Fatty Acid Base or In 
a Polyethylene Glycol Base. Label to ind 1 ca te that they 
are for rectal use only. Label to State that they are to be 
stored tn a refrigerator. Label it to State the Beyond-Use 
Datę. 
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Moirhuate Sodium Injection 

» Morrhuate Sodium Injection is a sterile solution 
of the sodium salts of tne fatty acids of Cod Uver 
Oil. It contains, in each mL, not less than 
46.5 mg and not morę than 53.5 mg of morrhu¬ 
ate sodium. A suitable antimicrobial agent, not to 
exceed 0.5 percent, and ethyi alcohol or benzyl 
alcohol, not to exceed 3.0 percent, may be 
added. 

notę— Morrhuate Sodium Injection may show a 
separation of solid matter on standing. Do not 
use the materiał if such solid does not dissolve 
completely upon warming. 

Packaging and ftorage—IPreserve in single-dose or in 
multipie-dose oontainers, preferabły of Type I glass. It may 
be packaged in 50-mL multiple-dose containers. 

USP Reference standards (11)— 

USP Endotoxin RS 

Identification—Evaporate about 5 mL of the chloroform 
solution of the fatty acids obtained in the test for lodine 
value ofthe fatty acids on a steam bath nearly to dryness, 
dissofye the residue in 1 ml of chloroform, and adcf 1 drop 
of sulfurk acid: a transient red color is produced, and it 
changes to brown-red, 

Bacterial Endotoxins Test (85)—It contains not morę 
than 1,4 USP Endotoxin Units per mg of morrhuate sodium, 
Ac id i ty and aikailnity—To 5 mL of Injection add 5 mL of 
alcohol and 2 drops of phenolphthalein TS. If no red color is 
produced, not morę than 0,50 ml of 0,10 N sodium hy- 
droxide is required to impart a dlstinct red color. If a red 
color is produced, not morę than 0.30 mL of 0.10 N acid is 
reouirea to dtscharge it. For concentrations of morrhuate 
sodium other than 5%, no larger than proportional volumes 
of a łkali and add are reąuired. 

lodine value of the fatty acids—Transfer to a ta red, 
125-mL conical fiask the sofvent hexane solution of the fatty 
acids obtained in the Assoy. Evaporate at about 60 D to dry¬ 
ness, ćry the residue in vacuum over silka gel for 18 hours, 
and weigh. Dissolve the residue in chloroform to make 
100.0 mL of solution, and determine the iodine value (see 
Fats and Fixed Oils (401)) on a 25,0-mL aliquot of the solu¬ 
tion: the iodine value is not less than 130. 

Other reąuirements—It meets the requirements under In - 
jections ona Implanled Drug Products (1), except that at 
times it may show a slight turbidfty or precipitate. 

Assay—Transfer an accurateiy measured volume of Injec- 
tion, equivalent to about 500 mg of morrhuate sodium, to a 
smali separator containing 30,0 mt of 0.1 N sulfurk acid VS, 
add 25 mL of sofvent hexane, shake gentfy, and allow lo 
sępa ratę. Withdraw the aqueous layer into a beaker or fiask, 
and wash the solvent hexane layer with two 10-mL portrons 
of water, adding the washings to the main aąueous solu¬ 
tion. Retain the hexane solution for the test for lodine value 
of the fatty acids. Add methyl o rangę TS, and tf tratę the 
excess acid in the aqueous solution with 0, f N sodium hy- 
droxide VS. Each ml of 0.1 N sulfurk acid is equivalent to 
32.4 mg of morrhuate sodium. 


Moxidectin 



C^HsiNO h 639.82 

(6R,25 5)-5-0-Demethy l-28-deoxy-25-[(E)-1,3-dtmethyl- 
1-butenyl]-6,28-epoxy-23-oxomilbemydn B 23-(£}-(0- 
methyloxime); 

(2a£,4E,5'/?,6ft,ó'5,8£,l 1 R,1 35,155,1 7afi,20/?,2Qafl,20b5)-6 / - 
[(£)-1,3-Dimethyi-l -butenylj-5',6,6',7,10,11,14,15,17a, 
2G,20a,20b-dodecahydro-2Q,20b-dihydroxy-5',ó,8,19-te- 
tramethylspirofl 1,15-methano-2H,l 3H,1 7H-furo[4,3,2-pg] 
[2,6]benzodioxacydooctadecin*l 3,2 / 42HJpyranJ-4 r , 

1 7(3'ff)-diane 4'-(£)-(0-methyloxime) [113507-06-5]. 

DEFINITION 

Moxidectm contains NLT 92,0% and NMT 102.0% of mox- 
idectin (C^Hs^NOs), calculated on the anhydrous basis, It 
may contain a suitable antioxidant 

IDENTIFICATION 

* A, INFRAREO ABSORPTIOM (197K) 

* B. The re ten tion time of the major peak of the Sample 

solution corresponds to that of tne standard solution , as 
obtained in the Assay . 

ASSAY 

* Procedurę 

Buffer: Dissolve 7.7 g of ammonium acetate in 400 mL 
of water, and adjust with gladal acetic acid to a pH of 
4.8. 

Mobile phase: Acetonitrile and Buffer (60:40) 

Standard solution: 1.0 mg/mL of USP Moxidectin RS in 
acetonitrile, Sonicate if necessary to farilitate 
dissolution. 

Sample solution: 1.0 mg/mL of Moxidectin in acetoni¬ 
trile. Sonicate if necessary to fadlitate dissolution. 
Chromatographic system 
(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 242 nm 

Column: 3.9-mm x 15-cm; 4-jam packing LI 

Colunin temperaturę: 50° 

Flow ratę: 2.5 ml/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 

Relative standard deyiation: NMT 1%, for four replt- 
cate injections 
Analysis 

Sam pies: Standard soiutbn and Sample solution 
Calculate the percentage of moxidectin (tJrHsiNOa) in 
the portion of MoxidectEn taken: 

Result = (rufn) x ( C$/Cu ) x 700 

r u - peak response from the Sample solution 

rs = peak response from the Standard solution 

Cs = concentration of USP Moxidectin RS in the 
Standard solution (mg/ml) 

Cu ~ concentration of Moxidectin in the Sample 
solution (mg/mL) 
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Acceptance criteria: 92,0%-1 02,0% on the anhydrous 
basrs 

IMPURITIES 

* Resrdue on (gnition (281): NMT 0,2% 

Deiete the following: 

■* HEAVY Metals, Method II (231): NMT 20 ppm# tOWEcial 1- 

Jan-201 BJ 

* ORGANIC IMPURITIES: EARLY-ElUTINC IMPURITIES 

Buffer, Mobile phase, Sample solution, and Chromato- 
graphie system: Proceed as directed in the Assay. 
System suitability solution: 1,0 mg/mL of USP Mox- 
idectin System Suitability Mixture RS in acetonitrile, 
Sonicate if necessary to faciiitate dissofution. 

Standard solution: 0.01 mg/mL of Moxidectin in ace¬ 
ton (tnie from the Sample solution 
System suitability 
Sample: System su itability so fu tion 
Suitability requirements 

Peak-to-valley ratio: NLT 3.0 between moxidectin 
17a-epimer and moxrdectIn 
Analysis 

Samples: Standard solution and Sample solution 
Calcu la te the percentage of eaeh early-eluting impurity 
In the portion of Moxidecttn taken: 

Result - (ru/n t) x F x D x 1 00 

ru ~ pealc response of each early-eluting impurity 
from the Sample solution 
fs ~ peak response of moxidectin from the 
Standard solution 

F - Assuy value expressed as a decimal 
D - dl! u tion factor used to prepare the Standard 
solution , 0.01 

Acceptance criteria: See Tobie h 
The reporting Ievel for impurities es 0,1%. Disregard the 
peak due to the stabilizer (identify this peak, where 
applicable, by injecting a suitable reference solution). 


Table 1 


Na me 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%1 

Moxidectin butenyl analogi 

0,5 

1.5 

5'-De methyl moxidectin L » 

0.7 

0.5 

Moxidectin pentenyl analoq c 

0.75 

1.5 

Moxidectin 1 7a‘epimer łl 

0.9 

2,5 

Moxidectin 

1,0 


Sum of moxidectin 1 9-5-1 7a-ene e 
and moxidectin ethyl isomers ( 

1.3-1.5 

1.7 h 

Milbemycin B analog (moxidectin 
open rinals 

1.6 

1.5 

Any other individual impurity eiuting 
before milbemycin B analog 
(moxidecŁin open rinq) 

— 

0.5 


‘ 5 <2a£ # 4£,5%6/?,Ó / S,6f H n^13S,15S ł t7a^20W,20a/?,20bS)-6'-[(Ą-BuL-2-en^ 
2-yT5 f r 6,6' j yi0,11,14 # 15,17a,2O,20a f 20b-doclecahydro-20,20b- 
dihydroxy-S^6,B, 19-tetrametHyispEro[11,15-methano-2H,1 3H,1 7H- furo [4,3, 
2-po][2,6}benzodioxacydooctadedrv1 3,2'-[2tf]pyran]-4',l 7{3'B)-dione 4'- 
(£KO- methy Ig xi m ej, 

b (2a£,4E,5'fl,6ą6'5,8£,l 1fl,135,155,1 7a fl, 20/?, 20a MO b5)-5', 6, óy 7,10,1 1, 
14,15,17a,20,20a, 2 Ob - Dodecahy dro-20,2Qb-di hy droxy-6'- [(£)- 4- 
methyIpef>t-2-en-2-yl]-6,8 / l 9-trimethylspiro[1 1 ,1 5-methano-2HT 3H,1 7H- 
fuio[4,X7-pp][2,6]benzodioxacyclooctadedrr-l 3,2 H -[2B]pyran]-4', 1 7(¥H)- 
dione 4'-{Ę-(Q-methyloxime), 

K2a£,4£,5'p,6fl ł 6%&£ r l]/?,T35J5SJ7aR,2O^20afl,2{)bS)-y H 6,6 , I 7J0,lT 

14,15,17.3,20,2Ga, 20 b- D odeca hy d ro-20,20b-d i hy d rpxy-5 6, 8, 19-te- 
tramethyl-ó^t^-pent-S-en^-yllipirofl 1,15-memano-2W,1 3H,17B-furo[4, 
3,2 -pq] [2,6]benzodioxacydooctadedn-] 3,2'-[2B]pyranL4', 17(3'B)-dk>ne 
4'-( £)- (O-methy I oxi m e). 

d {2aE,4E,S%6R f 6'S,MA 1 1 35,1 5S,1 7aS,20/?,20afl,20b5)^,6,S' ł 7,l 0,1 1, 

14.15.1 7a # 20,20a,20b-DodGcahydrO'20,20b-cI3hydroxy-S'-[(£)- 4^ 

me thy I pen t- 2-e n -2-y I ] ■- $ \ 6, S r 1 9 - teira methy I s pi ro[ 11,15 - m e E h a n d-2 H, 13 H, 

1 7tt-furo[4,3,2-pg][2,6jbenzodioxacydooctadecin-1 3,2'-[2H]pyran]-4 H , 

17(3'B) dione 4'-(f}-(Q-methy loxi me). 

e (2a£,4£,5'K,6fl,ó'5,8E, 11 H, 135,155,195,20H,20atf,20b5)-5', 6,6', 7,10,11,14, 
15,19,20,2 G 3,20 b - Dodeca hy d ro-20,20b-d ihydroxy-ó'-[( £)- 4-m et hyJ pe n t-2- 
en-2-yl]-5',6,8J9-tetrainetihylspSro[l 1,15-methano-2N,1 3H,1 7B4uro[4,3,2- 
pg][2,6]benzodiQxacydoactadedn-l 3,2'-[2H]pyran3-4',17(TB)-dEone 4'-(£)- 
£0-methyJoxime). 

* Mixture of five possible rsomers, where one methyl group in the analyte 
is replaced with a n ethyl group. 

3 (2'fl, 3 5,5'5,6'5,7fl r 9 E, 12 3 EJ 5E, 16a5,185,20afl)-l 6a,18-Di hydro xy-5', 

1 0.12.1 6, 1 9-pen ta m et hyI-6'-[(E)-4-me t hyIpen t-2-erv2 -yI]-3,4, S\6\ 7A T1, 
12,1ća,17 P 18,20a-dodecahydrO"1H-spiro[3,7-methanoDenzo[p][T,53dioxa- 
cycloocta dęci n -5,2 H - [2H] pyra n] -14'-da on e (£)-(0-m et hy I ox Em ej, 

Jl If present, moxidectin 19-5-17a-ene and the moxrdectin ethyl isomers 
may not be completely resolved by the method. These peakś are integrat- 
ed togę Eh er to determine conformance, 

o Organic Impurities: Iate-Eluting Impurities 

Buffer: Dissoke 3.8 g of ammonium acetate in 250 ml 
of water, and adjust with glacial aeetic acid to a pH of 

4.2. 

Mobile phase: Acetonitrile and Buffer (75:25) 

System suitability solution: 3.0 mg/mL of USP Mox- 
idectin System Suitability Mixture RS in acetonitrile. 
Sonicate if necessary to faciiitate dissolution. 

Sample solution: 3,0 mg/mL of Moxidectin in acetoni- 
trile. Sonicate if necessary to faciiitate dissolution. 
Standard solution: 0.03 mg/mL of Moxidectin in ace¬ 
ton itrife from the Sampie solution 
Chromatographie system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 242 nm 

Column: 3.9-mm x 15-cm; 4-^Lm packing LI 

Column temperaturę: 35° 

Fiow ratę: 2 mL/min 
Injection volume: 10 jiL 
Run Ume: NIT 10 times the retention time of 
mox idectin 
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System suitabiJity 
Sam ple: System suitability solution 
SuitabiJity requirements 
Resolution: NLT 1.0 between moxidectin deox- 
ydiene/methylthtomethoxynnoxidectin and 20b- 
methylthiornoxidectin 
Anafysrs 

Sa m pies: Standard solution and Sample solution 
Calculate the percentage of each late-eluting impurity 
in the portion of Moxidectin taken: 

Result = (r u /r 5 ) x F x D x 100 

fu = peak response of each late-eluting rmpurity 
from the Sample solution 
fs = peak response of nnoxidectin from the 
Standard solution 

F = Asscjy value expressed as a decimai 
O - dllution factor used to prepare the Standard 
solution , 0.01 

Acceptance criteria: See Tobie 2, 

The reporting level for Impurities is 04%. Disregard the 
peak due to the stabilizer (identify this peak, where 
applitable, by Enjecting a sultable reference solution). 


Table 2 


Name 

R@lative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Moxidectirr 

1.0 

_ 

Maxidectin deoxydiene-’ and 4'- 
Meth vl th to m eth ox y nn ox id ec ti n b 

2.0 

10 * 

20 b-Methylthiomoxided:in ,: 

2,2 

0.5 

2 0 - N E trob e nzo v f mox Ed ecti n ' 1 

3.4 

0,5 

Any other Endividua1 impurity eluting 
after the milbemyctn B analog 
fmoxidectin open rinq) teł .4 RRT) 

— 

0.5 


a t2a£,4£,5U6fl ł ó'S,Sf ł 71fl,13545S ł 20afi,20bS)-5^6 I 6 f ł 740J1J4 # 15 H 20a, 
20b'Decahydro-20b-hydroxy-6'-[{£)-4-methylpen L-2-en-2-yl]-5',6,8,19-te- 
tra m e t hyls pi ro[ 11,15 ■ m eth an o-2 H-fu roL4,3, 2~pq]\[2, 6] benzod i ox a- 

cydooctadedn-l 3,2'-[2H]pyran]-4'4 7(3'ft)-dione 4'-(£)-(Ó-meLhySoxime). 
b (2aE,4£,4'5,5 / /?,órt,6 I 5,8£41 #7,135,155,17afl,20fl,20a/?,20b5)- 3',4',5'A6', 
7/1041,14,15,1 7 a, 2 0,2 Ga, 2 Ob-Tetrad ec a hydro *2 0 H 2 0 b-di hydroxy-6'- [(£)-4* 
methy Ipen ^2^r\-2-y 1 J^4-methylth Eo methojty-5^ G, 8,19-te tramethyJspIro 
[11,1 5-methano-2H4 3W47H-ruro[4,3,2-płj][2,6]benzodioxacydooc- 
tadedn-13,2'[2Hjpyran}-17-one, 

^(2a£, 4 £ f 5'ą6/?,6 y 5,8£,llfl,l 35,15S,17afl,20fl,20a/?,20b5)^',6,6', 7,1041, 

144 54 7a,20,20a,20b-Dodecahydro-20-hydroxy-6'-[(£)-4-rriethylpenŁ-2- 
en-2-yl]-20b-methy1thiomethoxy-5',ć,84 9 -tetramethylspiro[l 14 5-metha- 
no-2H,1 3H4 7H-furo[4,3,2-pq][2,6jbenzodioxacydooctadedn-l 3,2'- 
[2W]pyran]*4',l 7(3'tf)-aione O-methy loxun e). 

d (2cj£ # 4£,5"/?,ó/?,6 y S H 6£41 ft,135,15 5,1 7aR t 2QR,2QaR f 2QhS)-5',6,6' t 7,104 T 
14J 54 7a,20,20a,20b-Dodecahydro-20t>hydrGxy-ć'-[(£)- 4-methylpent-2- 
en-2-yl]-2Q-(4-mtrobenzoyloxy)-5',6 ,84 9-teLrarnethy!sprro[l 14 5-methano- 
2£f,l 3 H t 1 7W4uro[4,3,2-pg][2,ćjbenzodiQxacydoactadedri-1 3,2- 
[2Hjpyran]-4',l 7{3'tf)-dione 4X£)40-methyIoxime). 
e If presenL, impurities moxidectin deoxydtene and 4'-methylthiomethox- 
ymoaidectin may not be completeJy reso!ved by the method. These peaks 
are integrated tog eth er to determine eon forma nce. 


8 TOTAL OftGANfC IMPURITIES 

Analysis: Calculate the sum of all Impurities found in 
the tests for Organie Impurities: Early-Efuting impurities 
and Organie Impurities: iate-Eluting Impurities in the por¬ 
tion of Moxidectin taken. 

Acceptance criteria: NMT 7.0% 


SPECIFIC TESTS 

* Water Determination, Method i <921): NMT 1,3% 
ABD1TB0NAL REQlLPDRESViENTS 

■ Packaging and Storage: Preserve in welbclosed, light- 
resistant containers, and storę in a refrigerator. 
o Labeung: Labę] if to Endicate that it is for veterinary use 
only. Label it to State the name(s) and amount(s) of any 
added substance(s). 


a USP Reference Standard* (11) 

USP Moxidectin RS 

USP Moxidectin System Suitability Mixture RS 


SVIoxifloxaciii Ophthalmłc Solution 

DEFINITION 

MQxifloxacin Ophthalmic Solution is a stenie, self-preserved 
agueous solution of MoxifIoxacin Hydrochloride. It eon- 
tains NLT 90.0% and NMT 110.0% of the labeled amount 
of moxif3oxadn (C^H^FN^Ch). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained In the Assay. 

ASSAY 

* Procedurę 

Solution A: DissoIve 0.5 g of tetrabutylammomum hy- 
drogen sulfate and 1.0 g of monobasic potassium phos- 
phate in 1000 mL of water. Add 2 mL of phosphoric 
acid, filter, and degas. 

Solution B: Methanol 
Mobile phase: See Tobie h 


Table 1 


Time 

(mini 

Flow Ratę 
(mL/minl 

Solution A 

(°/o) 

Solution B 

0 

0,5 

69 

31 

30 

0.5 

69 

31 

31 

0.9 

60 

40 

36 

0.9 

60 

40 

37 

0.5 

69 

31 

42 

0.5 

69 

31 


System suitability solution: 0.1 mg/rnL of USP Mox- 
ifloxadn Hydrocriforide RS and 1 pg/mL of USP Mox- 
iffoxacin Related Compound A RS in Solution A 
Standard stock solution: 6 mg/mL of USP Moxiffoxacin 
Hydrochloride RS in water 

Standard solution: 0.1 mg/mL of USP MoxEfloxacin Hy- 
drochioride RS in Solution A from Standard stock solution 
Sample solution: Nominaliy 0.1 mg/mL of mox!floxacin 
from Ophthaimic Solution in Sofution A 
Chromatographic system 
(See Chromatography (62 l) y System Suitability.) 

Modę: LC 

Detector: UV 293 nm 

Column: 4.0-mm x 25-cm; 5-pnn packing LII 
Column temperaturę: 45° 

Flow ratę: See Table h 
Injection volume: 25 pL 
System suitability 

Sampies: System suitability solution and Standard 
sofution 

Suitability requirements 

Resolution: NLT 2.0 between the moxifloxadn and 
moxif3oxadn related compound A peaks, System suit¬ 
ability solution 

Column efficiency: NLT 4000 theoretical plates. 
Standard solution 

Tailing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
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Analysis 

Sam pies: Standard sof utleń and Sample sofution 
Calcuiate the percentage of the labeled amount of 
moxifloxadn (C 21 HUNhCh) in the portion of 
Ophthalmic Solution taken: 

Result - (r u frs) x (CJCJ) x (Hi/Mu) * 1 00 

r u - peak response of moxifloxadn from the 
Sample solution 

r 5 = peak response of moxifloxadn from the 
Standard solution 

Cj = concentration of USP Moxiffoxadn 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of moxifloxactn in the 
Sample solution (mg/ml) 

M rt - molecular weight of moxifloxacin, 401.43 
Ma = molecular weight of moxlffoxacin 
hydrochloride, 437.89 
Acceptance criteria: 90.0%-110.0% 

IMPUR1TIE5 

* Orcanic Bmpurjties: Early-Eluting Related Compolfnds 
(Relative Retention Time Less Than 1.8) 

Protect fche System suitability solution f Standard solution, 
and Sample solution from fight Analyze the Sample solu¬ 
tion immediately after preparatron. 

Solution A: Dissoive 0.5 g of tetrabutylammonium hy- 
drogen sulfate and l.Og of monobasic pofassium phos- 
phate in 1000 mL of water, Add 2 mL of phosphoric 
add, filter, and degas. 

Solution B: Methanol 
Mobile phase: See Table 1. 

Blank solution: Use Solution A . 

System suitability solution: 0.1 mg/ml of USP Mox- 
ifloxacin Hydrochloride RS and 1 pg/mL of USP Mox- 
ifloxadn Related Compound A RS in Solution A 
Standard stock solution: 6 rrtg/mL of USP Moxifloxacin 
Hydrochloride RS in water 

Standard solution: 2 pg/mL of USP Moxiffoxacin Hy- 
drochloride RS in Solution A from Standard stock solution 
Sensitivity solution: 0.05 pg/mL of USP Moxifloxacin 
Hydrochloride RS from the Standard solution in Solution 
A. Storę the Sensitivity solution under refrigeration and 
protected from ićght. 

Sample solution: Nominally 0.1 mg/rnL of moxifloxacin 
from Ophthalmic Solution in Solution A 
Chromatographic system 
(See Chromatography (62 1), System Suitability .) 

Modę: LC 

Detector: UV 293 nm 

Column: 4.0-mm x 25-cm; 5-pm packing L11 
Column temperaturę: 45° 

Flow ratę: See Table h 
Injection vofume: 25 jiL 
System suitability 

Samples: System suitability solution , Standard solution, 
and Sensitivity sofution 

Suitability reguirements 

Resolution: NU 2.0 between the moxjfloxacin and 
moxifloxacin related compound A peaks, System suit¬ 
ability solution 

Column efficiency: NLT 4000 theoretical plates, 
Standard solution 

Tailing factor: NMT 2*0, Standard solution 
Re!ative standard deviation: NMT 2.0%, Standard 
solution 

Signal-to-noise ratio: NLT 10, Sensitivity solution 
Analysis 

Samples: Blank solution t Standard solution, and Sample 
solution 


Calcuiate the percentage of each impurity in the por¬ 
tion of Ophthalmic Solution taken: 

Result = (r u /r s ) x (CJCu) x (M f J Ma) x (1/0 x 100 

ru - peak response of each impurity from the 
Sample solution 

r$ = peak response of moxifloxacin from the 
Standard solution 

C 5 - concentration of USP Moxifloxacin 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of moxifloxadn in the 
Sample solution (mg/mL) 

M rJ - molecular weight of moxifloxacin, 401 *43 

Ma - molecular weight of moxif!oxadn 
hydrochloride, 437.89 

F = relative response factor (see Tabfe 2) 

Acceptance criteria: See Table 2. 


Table 2 


Name 

Relafive 

Retentaon 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NiViT (%> 

Spedfied un- 
known Impurity 
#1 

0.3 

1.0 

0,2 

Decarboxy* 

0.4 

0*13 

0.3 

Spedfied un- 
known impurity 
#2 

0.9 

1.0 

0.3 

Moxifloxadn 

1*0 

—. 

.—* 

Moxffloxadn re¬ 
lated compound 

A b 

14 

— 

— 

8-Hvdroxv r ' d 

1.8 


__ 

Other single im- 
purities L ‘ 

— 

1,0 

0.1 

Any specified and 
identified impuri¬ 
ty___ ! 

— 

1.0 

TO 


11 ] -Cydopropyl-6-f3uoro-8-meŁhGxy-7-[(4a5, 7a5)-octahydro-pyrrob.[3,4- 
b] py ridi n-6-yI] ■-1 H- q ui no li n-4 -one, 

b Disregard this peak beęause this h a process impurity controlled for the 
drug substante. 

*1 -Cyd oprą py 1-6- fi u oro - 8 - hydroxy- 7-[ (4 a S t 7 a 5)-oc La hydro-6 H- pyrro I o[3,4 - 
b]py rfdin-6-y IH-oko-I ,4-dihydroquinolrne-3-carboxy lic add. 
d Dlsregard this peak because it is ąuantftated using Organie Impurkies: 
Late-Eiuting Related Compourtds (Reiath/e ReŁentian Time Equal to Morę Than 
1 . 8 ). 

c Dlsregard any peaks obtained from the Blank, 

® Organic Imfurities: Late-Eluting Related Gompounds 

(Relative Retenuon Tmi Equal to IVIore Than i *8) 

Protect the Standard solution and Sample solution from 
light Analyze the Sample solution immediately after 
preparation. 

Solution A: Dissolve 0.5 g of tetrabutylammonium hy- 
drogen sulfate and 1*0 g of monobasic potassium phos- 
phate in 1000 mL of water. Add 2 ml of phosphoric 
add, friter, and degas. 

Solution B: Methanol 

Mobile phase: Solution B and Solution A (40:60) 

Blank solution: Use Solution A. 

Standard stock solution: 6 mg/mL of USP Moxifloxadn 
Hydrochloride RS in water 

Standard solution: 2 pg/mL of USP Moxlfloxacin Hy- 
drochloride RS in Solution A from Standard stock solution 

Sensitivity solution: 0.05 |ig/mL of USP Moxifloxadn 
Hydrochloride RS from the Standard solution in Solution 
A. Storę the SensitMty solution under refrigeration and 
protected from light* 
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Sampie solution: NominalJy OJ mg/mL of moxifloxadn 
from OphthaJmic Solution in Solution A. The 8-hydroxy 
compound is unstable in dilute agueous Solutions. Ana- 
lyze the Sampie solution immedlately after prepa radon. 
Chromatogiaphic system 
(See Chromatograpny (6 21), System Suitability.) 

Modę: LC 

Detector: UV 293 nm 

Column: 4.0-mm x 25-cm; 5-jim packing L11 
Column temperaturę: 45* 

Flow ratę: 0.9 mL/min 
Injection volume: 25 pL 
System suitability 

Samples: Standard solution and SensitMty solution 

Suitability requirements 

Column efficiency: NLT 2000 theoretical plates, 
Standard solution 

Talling factor: NMT 2.0, Standard solution 
Relative standard deviat*on: NMT 2.0%, Standard 
solution 

Signal-to-noise ratio: NLT 1 0, SensitMty solution 
Analysis 

Samples: Blank solution f Standard solution, and Sampie 
solution 

CalcuJate the percentage of each impurity in the por- 
tion of Ophtnaimic Solution taken: 

Result - (ry/fi) x (Cs /Cu) x x (1 SF) x 100 



fu = peak response of each impurity from the 
Sampie solution 

r* = peak response of moxiffoxacin from the 
Standard solution 

C 5 = concentration of USP Moxifloxaein 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of moxifioxacin in the 
Sampie solution (mg/mL) 

M r i - molecular weight of moxifloxaoin, 401,43 

Mr 2 - molecular weight of moxifloxadn 
hydrochloride, 437.89 

F - relative response factor (see Tobie 3) 

Acceptance criteria: See Tabie 3. 


Table 3 


Namę 

Refative 

Retention 

Time 

Refative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Moxifloxacin 

TO 

_ 


8-Hvdrox.v 

1.8 

0.29 

0,2 

Specified un- 
known impurity 

3.4 

TO 

0.2 

Specified Impurity 

3.9 

0.42 

0,2 

GHher single im¬ 
purities 

— 

TO 

OJ 


7-Amino-1 -cydop ropy 1-6-fluoro-B-rnetlioxy-4-oxo-1,4-dihydro-qufnolme- 
3-earboxyJic add, 


Total impunties (sum from both Organ/c Impurities tests) is 
NMT 1.5%, 


SPEOFIC TESTS 

• Steriuty TESTS (71): It meets the requirements when 
tested as directed in Test for Sterility of the Product to Be 
Examined f Membranę Filtra tion. 

*!>H<791): 6.3-7.3 

a OSM0LALITY and Osmolarity (785): 260-320 mGsmol/ 
kg 


ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers. 

Storę between 2° and 25 Q . 

O USP Reference Standard* (11) 

USP Moxifloxacin Hydrochloride RS 
USP Moxifloxadn Related Compound A RS 
1 “Cyclopropy 1-6,8-dtf iuoro-1,4-d ihyd ro- 7-[(4a 5,7a5)- 
Gctahydn>6fTpyrrQlo[3,4-b]pyndin-óyl]-4-oxo-3-quin- 
olinecarboxylic add. 

C2oH 2 iF2N 3 0 3 389.40 



CaiHwFNjO,. ■ HCI 437.89 

(4aS-ris)-l -Cydopropyl“6“ffuoro-1,4-drbydro4Tmethoxy- 
7-(octahydro-ó h/-pyrrofo[ 3,4-b] py rid i mó-yl)“4-oxo- 3-qui no- 
linecarboxylic add, monohydrochioride; 
1CydopropyL6Tluoro-1,4-dthydn>8-methoxy-7-[(4a5,7a5> 
octa hyd ro-ó /T-py rrolo[3,4-bjpy ridi n-6-y l]~4-oxo-3-qu in o- 
Iinecarboxylic add, monohydrochioride [186826-86-8]. 

DEFfNITION 

Moxifloxacin Hydrochloride contains NLT 98,0% and NMT 
102.0% of moxifloxacin hydrochloride (Cai H^FN^O*♦ 

HO), calcuJated on the anhydrous basis, 

IDENTIFICATION 
® A. Infrared Absorption (197K) 

* B. The retention time of the major peak of the Sampie 

solution corresponds to that of the Standard solution , as 
obtained in the Assoy. 

* C. Identification Tests—General (191), C hforide 

Sampie solution: To a solution (1 in 160) add diluted 
nitric add, and filter. 

Acceptance criteria: Meets the requirements 

ASSAY 


Change to read ; 

* Procedurę 

Buffer: Dissolve 0.5 g of tetrabutyjarnmonium hydrogen 
sulfate and 1.0 g of monobasic potassium phosphate in 
water, add 2 mL of phosphoric acid, dilute with water 
to 1000 mL mix, and pass throuqh a fiiter of 0.45-um 
porę size. 

Mobile phase: Methanol and Buffer (28:72) 

Diluent: Add 20 mg of anhydrous sodium sulfite to 
1000 mL of Buffer, mix gently, and pass through a filter 
of 0.45-pm porę size. 

System suitability solution: 0.1 mg/mL of USP Mox- 
if!oxacin Hydrochloride RS and 1 pg/rnL of USP Mox~ 
if!oxacin Related Compound A RS, in Diluent 
Standard solution: 0.1 mg/mL of USP Moxifloxacin Hy- 
drochforide RS in Diluent 

Sampie solution: 0.1 mg/mL of Moxifloxadn Hydro¬ 
chloride in Diluent 
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Chromatographic system 

(See Chromatograpny (6 21), System Suitability.) 

Modę: LC 

Detector: UV 293 nm 

Column: 4,0-mm x 25-cm; 5-jim paeking L11 

Column temperaturę: 45° 

Ffow ratę: 0.9 mL/min 
Injection volume: 25 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—The relative retention times for moxifloxacin 
and moxif!oxacin related compound A are about 1.0 
and 1 *2, respectiveiy.] 

Suitability requirements 

Resolution: NLT 1,5 between moxifloxadn and mox- 
ifloxacin related compound A, System suitability 
soluthn 

A AU$m 

lailing factor: NMT 2.0, Standard sol u don 
Relative standard deviation: A NMT Q.73%,ausp4q 
S tandard solution 
Analysis 

Samples: Standard solution and Sampfe solution 
Calcu la te the percentage of moxif!oxacin hydrochloride 
(C Z iH 24 FN 3 0, ■ HC!) in the portion of Moxtfioxadn Hy¬ 
drochloride taken: 

Result - (te/te) x ( Q/Cu ) x 100 

te - peak response from the Sample solution 

te - peak response from the Standard solution 

Q - concentration of USP Moxifloxacin 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - concentration of Moxifloxadn Hydrochloride 
in the Sample solution (mg/mL) 

Acceptance criteria: 98.0%-102,0% on the anhydrous 
basis 

IMPURITIES 

■ RE51DUE ON EGNIIION (281): NMT 0.1% 

* Chloride and Sulfate (221), Sulfate 
Sampfe: 0.6 g 

Acceptance criteria: 0.04%; the Sample shows no morę 
sulfate than corresponds to 0.25 ml of 0.020 N suifuric 
add. 


Change to read: 

* Organic Hmpureties 

^Protect ail Solutions containrng moxifloxadn from light. 

AUSM0 

Mobile phase, Diluent, System suitability solution, and 
Sample solution: Frepare as directed in the Assoy, 
Blank solution: Use the Diluent. 

Standard solution: 2 jig/mL of USP Moxifloxadn Hy¬ 
drochloride RS in Diluent 

Sensitivity solution: 0.05 pg/mL of USP Moxifloxacin 
Hydrochloride RS from the Standard solution in Diluent 
Storę the SensitMty solution under refrigeration and pro- 
tected from light. 

Chromatographic system: Proceed as directed En the 
Assay wlth a run time of two times the retention time 
of moxifloxacin. 

System suitability 

Samples: System suitability solution t Standard solution, 
and SensitMty solution 

Suitability reguirements 

Resoiution: NLT 1.5 between moxifloxacin and mo;c 
ifioxacin related compound A, System suitability 
solution 

A 


Taiiing factor: NMT 2,0, Standard solution 
Re!ative standard deviation: NMT 2.0%, a ausmo 
S tandard solution 

Signal-to-noise ratio: NLT 10, SensitMty solution 
Anafysis 

Samples: Sample solution , Blank solution , and Standard 
solution 

Calculate the percentage of each impurity in the por- 
tion of Moxifioxadn Hydrochloride taken: 

Result - ( r u lr s ) x (C 5 /Cu) x (1/F) x 100 

te - peak response of each impurity from the 
Sample solution 

te - peak response of moxifloxadn from the 
Standard solution 

Cs - concentration of USP Moxifloxadn 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - concentration of Moxrfloxacin Hydrochloride 
in the Sampfe solution (mg/mL) 

F - relative response factor (see Table 1) 
Acceptance criteria: See Table 7. 


Table 1 


Name 

Re3atfve 

Retention 

Time 

Re!ative 

Response 

Factor 

Accep¬ 

tance 

Criteria, 

NMT 

Moxifloxacin 

1.0 

_ 


Mokif3oxadn related 
compound 

1.15 

1.0 

0.1 

A Moxifloxadn related 
compound 

1.32 

0,71 

0,1 

A Moxffloxacin related 
compound ©linW 

1.48 

T.O 

0.1 

A MoxjF]t>xacin refated 
compound D*n 

1,71 

1,0 

0.1 

jŁ Moxifloxfldn related 
compound E*łnr łn e 

1.83 

0,29 

0.1 

Other indivtdLEal 
impurity 

— 

TO 

OJ 

Total impurities 

— 

__ 

0,5 


11 1 “CycJopropyl-6 H 8-dffluoro-l # 4-dihydro-7-[(4a5 # 7a5]-octahydro-6H-pyrrolG 
[3,4 -Ł] py rfdi n-6-yj]-4-oxo- 3 - q u in o I i n eca rb oxy 1 ic & c id. 
b 1 -CydoDropyl-6,8-dimethoxy-1 ,4-dihydro-74C4a5,7aS)-octahydro-6H-py r- 
rol o [ 3,4 - ij] py ridi n-6-y I] -4-oxo- 3 -q ui n o I i neca rboxy I ic add. 

L 1 -CycEopropyl-8-ethoxy-64Juoro-L4-dihydro-7-[(4aJ,7aS)-Dctahydro-6ri- 

pyrrtilo[3,4-lłjpy ridin-6-ylj-4-oxo-3- q u i nolineca rbaxy li c a cid. 

rJ 1 -Cycbpropyl-84fuorQ’fi-methpxy’l ł 4-d[hydro-7-[(4ai',7aS)-octahydro- 

6H- py rro fo [3, 4- b] py ridi n-Ó-y l]-4-oxo- 3 - q u i n o I i ne carboxy I Ec add. 

e 1 - Cyc fop ropyl-54 I uoro-8 - hyd ro xy- 1,4-di hyd ro- 7-[(4 a 5,7a S)-octa hydro- 6 H- 

py rra lo [3,4-5]py ri d In - 6-y J J-4 ’Oxo- 3-q u i n oi ineca rboxy J ic ac td, 

Add the foliowing: 

ENANTIOMERIC PURfTT 

Protect all Solutions containrng moxifloxacin from light. 
Buffer: 0.47 g/L of anhydrous cupric sulfate and 1.31 g/ 
L of L-isoleurine in water. Adjust with OJ N sodium 
hydroxlde to a pH of 4.50. 

Solution A: Methanol and Buffer (500:1500) 

Sofution B: Methanol and Buffer (225:450) 

Mobile phase: See Table 2. 


Table 2 


Time 

Solution A 

Solution B 

(min) 

(%) 

(%•> 

0 

100 

0 

50 

100 

0 

51 

0 

100 


k A USP40 
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Table 2 (Continued) 


Time 

Solution A 

Solution B 

(min') 


(%> 

61 

0 

100 

62 

100 

0 

85 

100 

0 


System suitability solution: 8 mg/mL of USP Moxiflox- 
adn Hydrochloride RS and 8 pg/mL of USP Moxifiox- 
atin Related Compound C RS in Solution A 
$ensitivity sofution: 0.8 pg/mL of USP Moxtfloxacin Re¬ 
lated Compound C RS m Solution A 
Sample solution: 8 mg/mL of Moxiffoxaein Hydrochlo- 
ride in Solution A 
Chromatographic system 
(See Chromatograpny (621}, System Suitobility >) 

Modę; LC 

Detector: UV 295 nm 
Column: 3.0-mm x 15-cm; 3-pm packing LI 
FIow rate: 0.42 mL/min 
injection voiume: 1.5 pL 
System suitability 

Samples: System suitobility solution and SensitMty 
solution 

[Notę—T he relative retentibn times for moxifloxadn re- 
lated compound G and moxifloxadn are 0,78 and 1 . 0 , 
respectively.j 

Suitability requirements 

Resolution: NLT 2,0 between moxiftoxacin related 
compound G and moxifloxadn, System suitability 
solution 

Signaf-to-noise ratio: NLT 5, SensitMty solution 
Anafysis 

Sample: Sample solution 

Calculate the pertentage of moxifloxacin related com¬ 
pound G in the portion of Moxifloxadn Hydrochloride 
taken; 

Result = [m/(rs + fy)] x 1 00 

r u - peak response of moxifloxadn related 
compound G from the Sample solution 
r$ - peak response of moxlf!oxacin from the 
Sample solution 

Acceptance criteria: NMT 0,1 

SPECI1FIC TESTS 


Detete the folio wing: 

A * Optical Rotation, Spedfic Rotation (781S) 

Sample: 10 mg/mL in acetonitrile and water ( 1 : 1 ) 
Acceptance criteria: -125* to -138* at 20 Q At ^ 0 

o EVIicrobial Enumeration Tests (61) and Tests for Speci 

FIED MłCROORGANISMS (62) 

Total aerobic microbial count: NMT 1Q 3 cfu/g 
Total combined molds and yeasts count: NMT 10 2 

cfu/g 

* PH (791) 

Sample solution: 2 mg/mL 
Acceptance criteria: 3,9-4 ,6 

® Water Determinatjon (921), Method i t Method la : NMT 
4.5% 

ADD 01 ON AL REQUIREMENT$ 

® Packaging and Storage: Preserve in tight, light-resistant 
containers. Storę at room temperaturę. 


Ci hangę to read: 

o USP Reference Standards (11) 

USP Moxif!oxadn Hydrochloride RS 
USP Moxifloxactn Refated Compound A RS 
1 -CydopropyTó,8-difluoro-1 ,4-dihydra-7-[(4a5,7a5)- 
octahydro-6ff-pyrrolo[3,4“d]pyric(in-6-yl]-4-oxo-3-quin- 
oEinecarboxylic add. 

CjoHziF^N 3 Oi 389.40 
A USP Mox3floxacin Related Compound G RS 
1 -Cyciopropyl-ó-fluoro-l ,4-dihydro-8-methoxy-7-[(4atf, 
7 a R)-octahyd ro -6 H-py rrolo[3, 4-b] pyrid in- 6 -y f]-4-oxo- 
3-quinolineearboxylic acid, monohydrochloride. 

C 21 H 24 FN 3 O 4 * HC1 437.S9 ±USP4Q 



C 26 H,40, 500.62 

Nonanoic add, 9-[[3-methy3-1 -oxo-4-[Letrahydro-3,4- 
dihyd roxy-5- [[ 3 -(2-hydroxy-1 - methy I propy l)oxi ran- 

yl]methyl]-2H-pyran-2-yf]--2’butenyl]oxy]- / [25-2a(£),3A^A 

Sa[2R\ 3/?*(lfl*,[2/?*)]]]-. 

(£)-{2S,3fl / 4R / 55)-5-[(2S,35,45,555-2,3-Epoxy-5-hydroxy- 
4 - m eth y 3 h exy I ] tet ra hy d ro- 3,4-d i hy d roxy- p- m eth y I -2 H- 
pyran-2-crotonic add, ester with 9-hycfroxynonanoic 
add [12650-69-0], 

» Mupirocin contains not less than 920 pg and 
not morę than 1020pg of mupirocin (C26H44O9) 
per mg, calcuiated on the anhydrous basis. 

Packaging and storage— Preserve in tight containers. 

USP Referetice standards (11)— 

USP Mupirocin RS 
USP Mupirocin Lrthium RS 

identificatikm—The IR absorption spectrum of a minerał 
olI dispersion of it exhibits maxima onfy at the same wave- 
lengths as that of a similar preparation of USP Mupirocin RS. 
Crystallinity (695): meets the requirements. 
pH (791): between 3.5 and 4.5, in a saturated aqueous 
solution. 

Water Determination, Method I (921): not morę than 

1 . 0 %. 

Assay— 

pH 63 phosphate buffer —Prepare 0.05 M monobasic so- 
dium phosphate, and adjust with 10 N sodium hydroxide to 
a pH of 6.3 ± 0.2. 

Mobile phase —Prepare a suita bie mixture of pH 63 phos- 
hate buffer and acetonitrile (750:250), pass through a suita- 
Ee filter of 0.5 jum or finer porodty, and degas. Make ad- 
justments if necessary (see System Suitability under 
Chroma tog raphy (621)). 

Standard preparation— Transfer about II mg of USP 
Mupirocin Lithium RS, accurately weighed, to a 100-mL vol- 
umetric fiask, add 25 mL of acetonitrile, and swirl to dis- 
solve. Di lute with pH 63 phosphate buffer to volume, and 
mix. 

Resolution solution— Adjust TO ml of Standard preparation 
with 6 IM hydrachEoric acia to a pH of 2.0, allow to stand for 
2 hours, and adjust with 5 N sodium hydroxide to a pH of 
6.3 ± 0.2. 

4ssoy preparation —Transfer about 11 mg of Mupirocin, 
accurately weighed, to a 100-mL vojumetric fiask, add 
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25 ml of aceton itrife, and swirl to dissolve. Dilute with pH 
63 phosphate huffer to vo!ume, and mix. 

Chromatographic system (see Chromatography <621))—The 
liquśd chromatograph is eauipped with a 229-nm detector 
and a 4.6-mm x 25-cm column that contams packing LI 
based on spherical siMca partides. The flow ratę is about 
2 mL per minutę, Chromatograph the Resolution solution , 
and record the peak responses as directed for Procedurę: the 
relative retention dmes are about 0,9 for the mupirocin acid 
hydrolysis product and 1.0 for mupirocin, and the resolu¬ 
tion, R, between the mupirocin acid hydrolysis product and 
muptrocin is not less than 2,0. Chromatograph the Standard 
preparation, and record the peak responses as directed for 
Procedurę: the tailing factor is not morę than 2 , the column 
efficiency is not less than 1500 theoretical plates when cal- 
culated by the formula: 

5,545(tr/ Wh/i¥ 

in which the terms are as defined therein. The refative stan¬ 
dard devration for replicate iniections is not morę than 
2 . 0 %. 

Procedurę^ [notę—U se peak areas where peak responses 
are indicated.J Separately inject equal yolumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks, Calculate the quan- 
tity, in gg, of mupirocin (C^HmO-j) in each mg of Mupirocin 
taken by the formula: 

mE/Mu)(rufr s ) 

in which M 5 is the weight, in mg, of USP Mupirocin Lithium 
RS taken to prepare the Standard preparation; E is the 
mupirocin equivalent, in pg per mg, of USP Mupirocin Lith- 
ium RS; M u is the weight, in mg, of mupirocin taken to 
prepare the Assoy preparation; and ru and r s are the 
mupirocin peak responses obtained from the Assay prepara¬ 
tion and the Standard preparation , respectlvely. 


Mupirocin Calcium 



C S 2 H M CaO„, ■ 2H 2 0 1075.34 

Nonanoic acid, 9-[[3-methyl-1-oxo-4-[tetrahydn>3,4~ 
di hy droxy-5 - [[3-(2-hydroxy-1 -methy I propyl )oxirany- 
i]methyl]- 2 H-pyran- 2 -yl]- 2 -butenyl}oxy- # calcium salt ( 2 : 1 ), 
dihydrate, [25*12a(£), 33 rf*(l R*,2P*)]]h 
(aE t 2 S, 3 R t 4R, 5 5)-5 -[(2 5, 3 5,4 5,5 5)-2,3-Epoxy-5-hydroxy- 
A -methylhexyl] tetrahydro-3,4-dihydroxy-/Trnethy l- 2 H-py- 
ran-2-crotomc acid, ester with 9-nydroxynonanoic acid, 
calcium salt (2:1), dihydrate [115074-43-6]. 

DEFINITION 

Mupirocin Calcium contains the equivalent of NLT 865 pg/ 
mg and NMT 936j.ig/mg of mupirocin 

IDENTIFICATION 

* A, IKFRARED ABSORPTION (197M) 

Sample: Do not grind extensively. 

Acceptance eriteria; Meets the requlrements 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

« C. Identification Tests—Generał (191), Calcium : Meets 
the reguirements 


ASSAY 

* Procedurę 

Solution A: 7.7 g/L of ammonium acetate in water, ad- 
justed with alacial acetk acid to a pH of 5.7 before 
diluting to the finał volume 

Mobile phase: Tetrahydrofuran and Solution A (32:68) 
5tandard solution: 125 jig/mL of USP Mupirocin Lith¬ 
ium RS prepared as folfows. Transfer a suitable amount 
of USP Mupirocin Lithium RS to a suitable volumetric 
fiask, dissolve in methanol, using 2.5% of the finał vol- 
ume, and dilute with Solution A to vo!ume. 

System suitability solution: Adjust 10 mL of the Stan¬ 
dard solution with 6 N hydrochloric acid to a pH of 2.0, 
and allow to stand for 20 h, 

Sample solution: Transfer 25 mg of Mupirocin Calcium 
to a 200-mL volumetric fiask, dissolve in 5 ml of meth- 
anol, and dilute with Solution A to vo]ume. 
Chromatographic system 
(See Chromatography {^), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L7 
Flow ratę: 1 mL/min 
injection volume: 20 jiL 
System suitability 

Sampies: Standard solution and System suitability 
solution 

Suitability reguirements 

Resolution: NLT 7.0 between the second of the two 
peaks corresponding to mupirocin rearrangement 
products and the peak corresponding to mupirocin, 
System suitability solution 

Relative standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the guantity, in jig/mg, of mupirocin 
(CjehUOg) in the portion of Mupirocin Calcium taken: 

Result - (rufn) x (Cd CJ) x P 

r y - peak area of mupirocin from the Sample 
solution 

fs = peak area of mupirocin from the Standard 
solution 

Cs - concentration of USP Mupirocin Lithium RS in 
the Standard solution (mg/mL) 

Cu - concentration of Mupirocin Calcium in the 
Sample solution (mg/mL) 

P = potency of mupirocin in USP Mupirocin 
Lithium RS (pg/mg) 

Acceptance eriteria: 865-936 jug/mg 

IMPURIT1ES 

* Chloride and Sulfate (221), Chloride 

Analysis: Dissolve 50 mg in a mixture of 1 mL of 2 N 
nrtric acid and 15 ml of methanoL Add 1 mL of silver 
nitrate TS. 

Acceptance eriteria: The turbidity does not exceed that 
produced by 0.70 ml of 0.020 N hydrochloric acid 
(0.5%). 

* OfiGANIC IMPURITIES 

Solution A; Prepare as directed in the Assay , 

Solution B: 13.6 g/L of sodium acetate in water, ad- 
justed with gladaf acetic acid to a pH of 4.0 before 
diluting to the finał voiume 

Mobile phase: Tetrahydrofuran and Solution A (30:70) 
Diluent: Methanol and Solution B (1:1) 

Standard solution: 125 pg/mL of USP Mupirocin Lith¬ 
ium RS in Diluent 

System suitability solution: Adjust 10 mL of the Stan¬ 
dard solution with 6 N hydrochloric acid to a pH of 2.0, 
allow to stand for 20 h, and adjust with 5 N sodium 
hydroxide to a pH of 4.0. 
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Sampfe solution; 5 mg/mL of Mupirodn Caldum ir 
Diluent 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 240 nm 

Column: 4,6-mm x 25-cm; 5-pm packing L7 
Flow ratę: 1 mL/min 
Injection volume: 20 uL 
System suitability 

Samples: Standard solution and System suitability 
solution 

[Notę—T he relatlve retention Umes for two mupirodn 
rearranpement products and mupirodn in the System 
suitability solution are 0,63, 0,67, and 1.0, 
respectively.] 

Suitability requirements 

Resolution: NLT 7.0 between the mupiroein rear- 
rangement p rod u et, with a relative retention time of 
about 0.67, and mupiroein, System suitability solution 
Coiumn efficiency: NLT 3000 theoretical plates for 
the mupirodn peak, Standard solution 
Tailing faetor: NMT 2 for the mupiroein peak, Stan¬ 
dard solution 

Reiative standard deviation: NMT 5% for the 
mupiroein peak. Standard solution 
Analysjs 

Samples: Standard solution and Sample solution 
Calculate the percentage of each related compound in 
the portion of Mupiroein Caldum taken: 

Result = (fu/ft) X (CifCu) x P x F x 100 

fu - peak area of any impurity from the Sample 
solution 

fs - peak area of mupiroein from the Standard 
solution 

Cs - concentration of USP Mupirodn Lithium RS in 
the Standard solution (mg/mL) 

Cu - concentration of Mupirodn Caldum in the 
Sample solution (mg/mL) 

P — potency of mupiroein In USP Mupiroein 
Lithium RS (pg/mg) 

f s tonversion faetor, 0,001 mg/pg 
Acceptanee crlteria: See Tobie h Oisregard any peak 
with an area less than 0.05 times the area of tne 
mupirodn peak in the Standard solution . 


labie 1 


Hanie 

Relatlire 

Retention 

Time 

Acceptanee 

Criteria, 

NIMT 

Pseudomonic acid D* 

0.75 

2,5 

Mud trocin 

1.0 


Any olher unspecified 
impurity 

— 

1 

Total Impurities 

— 

4.5 


- 1 (f)-9-((f)-4-[{25,3 /? r ^l fl # 5S)-3,4-Dihydroxy-5(((2 S, 3 5)-3 4(2 5,3 S)-3-hydro* 
ybu ta n -2-y 1 ] oxira n-2-y 1 j methy I )tetra hydro- 2 H- pyra n -2-y I] - 3-methylbu t-2- 
enoyloxy}non-4-enoic add. 


SPEGIFIC TESTS 

* OPTICAL Rotation (781S), Specitic Rototion 

Sample solution: 50 mg/mL in methanol 
Acceptanee criteria: 6 a to -20* 

* Water D ete rm i nation (921), Method h 3.0%—4,5% 

ADDITIONAL REQUflREMENTS 

» Packaging and Storage: Preserve in tight containers. 
Storę at 25 Q f excursions permitted between 15 c and 30 \ 


• USP Reference Standard* (11) 
USP Mupirodn CaleEum RS 
USP Mupirodn Lithium RS 


Mupiroein Cream 

» Mupiroein Cream contains a quantity of 
Mupiroein Caldum equivalent to not less than 
90.0 percent and not morę than 120.0 percent of 
the labeled amount of mupiroein (C26H.1.1O9), It 
may contain one or morę suitable buffers, disper- 
sants, and preservatives. 

Packaging and storage —Preserve in collapsible tubes or 
welhdosea containers. Storę at 25°, excursion 5 permitted 
between 15* and 30 D , 

Labeling —Labef it to indicate that it contains Mupiroein 
Caldum and its equivalent content of mupiroein. 

USP Reference standards (11)-~ 

USP Mupirodn Lithium RS 

Identification —The retention time of the major peak in 
the chromatogram of the Assmr preparation corresponds to 
that in the chromatogram of tne Standard preparation, as 
obtalned in the Assay , 

Minimum fili (755): meets the reguirements. 
pH (791): between 6,0 and 8.0. 

Microbial enumeratton tests (61) and Tests for speci 
fied microorganisms (62)—It meets the reguirements of 
the tests for absence of Staphylococcus aureus and Pseudo- 
monas aeruginosa. The to tal aerobic microbial count do es 
not exceed 100 cfu per g, 

Related compounds— 

0. 7 M Ammonium acetale, Solution A t Solution B, Mobile 
phase and pH 6.3 Phosphate buffer— Proceed as directed in 
the Assay . 

Sodium acetale solution —Add 5.8 mL of olacial acetic add 
to 900 mL of water, adjust with sodium hydroxide T$ to a 
pH of 4,0, dilute with water to 1000 mL, and mix, 

Tetrahydrofuran solution —Mix 750 ml of tetrahydrofuran 
and 250 mL of water. 

Sodium acetate and tetrahydrofuran solution— Prepare a 
mixture of Sodium acetate solution and Tetrahydrofuran solu¬ 
tion (50:50), 

System suitability solution —Use the Standard preparation , 
prepared as directed in the Assay , 

Test stock solution —Transfer an accuratefy weighed quan- 
tity of Cream, equivalent to about 50 mg of mupiroein, to a 
screw-capped centrifuge tubę, Add 5.0 mL of Tetrahydro¬ 
furan solution , cap, ano disperse the Cream by mixing on a 
vortex mixer and shakmg. Add 5.0 mL of Sodium acetate 
solution, cap, and mix. Centrifuge for about 15 minutes. 
Withdraw tne lower iayer from the lube, pass it through a 
filter having a G.5-pm or finer porosi ty, and use the filtra te. 

Test solution —Transfer 1,0 mL of the Test stock solution to 
a 50-mL volumetric fiask, dilute with Sodium acetate and 
tetrahydrofuran solution to volume, mix, and pass through a 
filter naving a 0,5 -pm or finer porosi ty, 

Chromatographic system (see Chromatography (6.21))— 
Prepare as directed in the Assay , Chromatograph the Test 
stock solution , and record the responses as directed for Pro¬ 
cedurę , Identify the peaks based on the reiative retention 
times for mupiroein and related substances shown in Tobie 
1: the resolution, R, between pseudomonic acid D and 
mupiroein is not less than 3, Chromatograph the System 
suitability solution , and record the peak responses as directed 
for Procedurę: the column efficiency for the mupiroein peak 
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is not less than 7000 theoretical plates; the tarling factorfor 
the mupirocin peak is not morę than 1.75; and tne relative 
standard deviation of the mupirocin peak for replicate injec- 
tions is not morę than 2%. 

Procedurę— -[notę— Ensure that buffers, dlspersants, or 
preservatives In the formulation do not interfere with quan- 
tlfication of either impurities or degradatlon products.] Sepa- 
rately inject equa[ vo(umes (about 20 pL) of the Test stock 
solution and the Test solution into the chromatograph, and 
measure the peak responses for a!l of the peaks that do not 
correspond to buffers, dispersants, or preservatives, Caicu- 
late the percentage of each reiated compound and degrada¬ 
tlon product reJative to mupirocin In the portion of Cream 
taken by the formula: 

(n/rjw)(100/50) 

in which n Es the peak response for each reiated compound 
or degradation product obtainecl from the Test stock solu¬ 
tion; r M Is the peak response of the mupirocin peak obtained 
from the Test sofution ; and 50 is the dilution factor for the 
Test solution. 


Tafcie 1 


Name 

Relative 

Retention 

Time 

Limit 

(%] 

Pseudomonic acid F 1 

0,36 

MMT 12 

Mupirocin impurity I 2 

0*6 

NMT 8.5 

Mupirocin impurity 2 3 

0.63 

NMT 16 

Pseudomonic add D 4 

0.75 

MMT 3.0 

Pseudomonic acid B s 

0.9 

NMT 1.2 

Mupirocin 

1.0 

— 

Mupirocin impurity 3 a 

1.1.5 

NMT 1*2 

Mupirocin impurity 4 6 

1.23 

NMT 1*2 

Pseudomonic acid C 7 

2.03 

NMT 7.2 

Pseudomonic add E 0 

2.24 

NMT 1 .2 

Any other unspedfied 
impurity 

— 

NMT 1,2 

To tal impurities 

— 

NMT 30 


t 7-{(£)-4-[CZS,3W ł 4fl,5S)-3 ł 4-DiJiycfroxy-5-({(2S i 3S)-3-[(2S,3Ą-3-hydroxybutan- 
2 -yf]o x i ra n-2-y \} m ethy I )tetrahyd rt>2 H-pyra n - 2-y I]■ 3 -me thyl but-2 - e noyl- 
oxy} hep tanoic acid. 

1 9-{(£}-4-[£2/?,3oJ,65,7.5, 8aR5)-2-{(1 flS,25,35V1,3-Dihydroxy42 methyfbuty!}- 
7-hy droxy h exa hyd ro-2 H-f uro[ 3, 2 -cjpy ra r> 6-y []- 3-met : hy I bu t-2-en oy I oxy) n ona- 
noćc add* 

5 9-(( £)- 4 - [(2 R f 3 RS, 4 aS, 7 5,8 5, Sa fl) - 3, B - Di hyd roxy-2- {(2 5, 3 5> 3- hy d roxy b u ta n-2- 
y f) octa hyd ro pyra no{3 H 2 - c] pyra n -7-y lj - 3 -me thy I bu t-2-e noy !oxy} nona nok acid. 

A (£)-9- ((£)-4-[(2 S t 3 R,4 5 5)- 3,4-Dihydroxy-5 -({(25,35T3-[(25,35)- 3-hydroxy- 
butan-2*yl]oxiran-2-yJ}methyl)tetrahydrO"2H-pyran-2-ylj-3-methylbŁit-2- 
enoyloxy}non-^-enoic acid. 

5 9-((£}-3-Methyl-4-[{25,3 R, 45,5 R)- 3,4,5-trIhydroxy-5 -({(25,35)- 3- [(25,3 5)-3- 
hydroxyb u ta n -2-yJJ qx sra n- 2-y I} m ethy!) tetra hyd ro- 2 H- py ra n- 2-y!] b ut-2-enoy3- 
oxy}nonano3c acid. 

6 9-((f)-4-(£25, 3fl,4fi,5 5)-3 # 4-Dihydroxy-5-[(3-hydroxy-4 # 5-dimethyltet¬ 
ra hydrofil ran - 2-y3) me thyJ ] tetrahydro-2fl- pyra n-2-yI) - 3 -m ethy (bu t-2 - en oyf- 
oxy)nonanoic acid. 

1 9-((£}- 4- {(2 5, 3 fi, 4 ff, 5 5)- 3,4 ’ D ihy d roxy-5-[f4 /?, 5 5, £) - 5 -hyd roxy-4- m ethy I h ex-2- 
enyl]te tra hyd ro- 2 H-pyran -2-yI] - 3 -m ethy3 bu t-2 -en oy I oxy) n on anoic ac i d. 

a 11 -{(£)-4-[f25 H 3ft J 4^S5)-3 # 4-Dihydroxy-5-({(25,35)-3-[{Z5,3S)-3-hydrox- 
y b u ta n -2-y IJ oxi ra n-2 -y i] m ethy i)tetr a3iy a r o-2 H- py r a n -2 -y I]- 3 -m etJ-i y fbu t-2 - en cy f- 
oxy}undecanoic acid. 

Assay— 

0.1 M Ammonium acetale —Dissolve about 7.7 g of am- 
monium acetate in about 900 mL of water in a 1000-mL 
volumetric fiask, adjust with glacial acetic acid to a pH of 
5.7, and dślute with water to voiume. 

Solution 4—Prepare a fiJtered and degassed mlxture of 
0.1 M Ammonium acetale and tetrahydrofuran (75:25)* 
Solution B —Prepare a frltered and degassed mixture of 
0.1 M Ammonium acetate and tetrahydrofuran (70:30).- 


Mobile phase —Use varlabfe mixtures of Solution A and So¬ 
lution B as directed for Chromatographic system. Make ad- 
justments if necessary (see System Suitabifity under Chroma- 
tography (621)). 

pH 6.3 Phosphate buffer —DissoIve 69 g of monobasic 
sodium phosphate In 800 mL of water, adjust with sodlum 
hydroxide T5 to a pH of 6.3, d El u te with water to 1 000 mL, 
and mix. 

Standard preparation—DIssoWe an accuratefy weighed 
portion of USP Mupirocin LEthlum RS In pH 6.3 Phosphate 
buffer. Dilute an accurateJy measured vofume of this solution 
quantitatlvely with the same so!vent to obtain a sofution 
having a known eon ten trat Eon of about 0.1 mg of 
mupirocin per mL. 

Assay preparation—Transfer an acturately weighed guan- 
tity of Cream, equivafent to about 10 mg of mupirocin, to a 
IDG-mL volumetric fiask, Add 50 mL of pH 6.3 Phosphate 
buffer and 25 mL of tetrahydrofuran* insert the stopper Into 
the fiask, mix on a vortex mixer, and shat^e for 1 to 3 mim 
utes, Dilute with pH 6.3 Phosphate buffer to volume, AIlow 
to stand untll the oil layer separates out, then dilute the 
apueous layer with pH 6.3 Phosphate buffer to vofume. Re- 
peat 2 to 3 tfmes untii as much of the oil layer has sępa- 
rated out as possible, After the finał dilution, pass the finał 
solution (bottom layer) through a fllter having a 0*5-|im or 
fEner porosity. This solution will have a nominał concentra- 
tion of 0.1 mg per mL of mupirocin based on label claim. 

Chromatographic system (see Chromatography (621 })*— 
The liqufd chromalograph Is equlpped with a 240-nm de- 
tector and a 4,6-mm x 25-cm cofumn that contains 5-pm 
packing L7. The flow ratę is about 1 mL per minutę* Main- 
tain the column at a constant temperaturę up to 35°. The 
chromatograph fs programmed as foilows. 


Time 

(miruites) 

Solution A 

r/o) 

Solution B 
(%> 

Elutton 

0 

100 

0 

equilibration 

0-6 

700 

0 

isocratic 

6-35 

100-»0 

0—4l 00 

Irnear gradient 

35-55 

0 

100 

isocratic 

55-55.01 

0-4100 

100-^0 

Jmmediate 

55,01-65 

100 

0 

isocratic 


Chromalograph the Standard preparation, and record the 
eak responses as directed for Procedurę, [notę— 
seudomonlc add D is a minor component that is always 
present in mupirocin caldum.] Identify the peaks by their 
retention limes which are about 0*75 for pseudomonlc acid 
D and TO for mupirocin: the resolution, R , between 
pseudomonic acid D and mupirocin is not less than 3; the 
column effidency for the mupirocin peak is not less than 
7000 theoretical plates; the tailing factor for the muprrodn 
peak is not morę than 1.75; and the relative standard devia- 
tion of the mupirocin peak for replicate injections Is not 
morę than 2%. 

Procedurę —Separately inject equal volumes (about 20 pi) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the peak area responses for the major peaks. Cafculate 
the percent label claim of mupirocin In the portion of 
Cream taken by the formula: 

(P / 1000)(Cj / Cu)(ru / fs)(l 00) 

In which Pf 1000 is the potency of mupirocin, converted 
from pg per mg to mg per mg, In USP Mupirocin Lithium 
RS; Ci is the concentratlon, in mg per mL, of USP Mupirocin 
Lithium RS in the Standard preparation; C u is the nominał 
concentration, in mg per mL, of Cream in the Assay prepa¬ 
ration; and r u and r$ are the mupirocin peak area responses 
obtained from the Assay preparation and the Standard prepa¬ 
ration , respectiyely. 
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My parodii Ointmerat 

» Mupirocin Ointment contains not less than 
90,0 percent and not morę than 110,0 percent of 
the labeled amount of mupirocin (C 26 H 44 O 9 ). 

Patkaging and storage—Preserve En collapsEble tubes or 
En well-closed containers, 

USP Reference standards (11)— 

USP Mupirodn Llthium RS 

Identification—The chroma Log ram of the Assay prepara¬ 
tion obtained as directed En the Assay exhibEts a major peak 
for mupErocin, the retention time of which corresponds to 
that exhEbited En the chroma togram of the Standard prepa- 
ration obtained as directed En the Assay . 

Minimum fili (755): meets the requirements, 

Assay— 

pH 63 phosphate buffer, Mobile phase, Standard prepara¬ 
don, Resolution solution, and C hromatographic system —Pro- 
ceed as directed in the Assay under Mupirodn. 

Assay preparation —Dissotve an accurateiy weighed quan- 
tity of Ointment, eguivalent to aboul 10 mg of mupirodn, 
in 25 ml of acetonitrile. Transfer thrs solution, with the aid 
of pH 63 phosphate buffer ; to a 100-mL volumetric ffask, 
diiute wito pH 63 phosphate buffer to voJume, and mix. 

Procedurę—Proceed as directed for Procedurę in the Assoy 
under Mupirodn. Calculate the ąuantity, rn mg, of 
mupirocin (C^H^Oę?) in the portion of Ointment taken by 
the formula: 

(MsE/1000)(ru/r s ) 

in which the terms are as defined therein. 


Mupirocin Nasal Ointmerat 

I » Mupirocin Nasal Ointment contains a quantity 
of Mupirocin Caicium equivalent to not less than 
90.0 percent and not morę than 105.0 percent of 
the labeled amount of mupirocin (C 26 H 44 O 9 ). 

Packagmg and sto ragę—Preserve in collapsible tubes or 
in welhdosed containers, and storę at controlled room tem¬ 
peraturę, 

USP Reference standards (11)— 

USP Mupirodn Lithium RS 

Identificafsorc— 

A: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chroma togram of the Standard preparation, as obtained in 
the Assay. 

Microblal eruimeration tests (61) and Tests for speca- 
fied rciicroorganisms (62)—The total aerobic microbial 
count does not exceed 100 cfu per g, and the total com- 
bined molds and yeasts count does not exceed 10 cfu per 
g. It meets the reguirements of the tests for absence of 
Staphytococcus aureus and Pseudomonas aeruglnosa. 
Minimum fili <755): meets the requirements. 

Uniformity of dosage units <905): meets the regurre- 
ments. 

Reiated compownds— 

Ammonium acetale buffer ; Mobiie phase, Sodiurn acetale 
buffer, Diluent A f Diiuent B, and Chromatographic system — 
Prepare as directed in the Assay. 


Test solution —Transfer an accurateiy weighed portion of 
Mupirocin Nasal Ointment, equivalent to about 50 mg of 
mupirocin, to a suitable stoppered conical fiask, add 5 mL of 
Diluent A , and shake vigorously on a mechanical shaker at 
fuli speed for 1 hour to disperse the ointment. Add 5 mL of 
Sodium acetate buffer , and shake vigorous!y on a mechanical 
shaker at fuli speed for 15 minutes, Pass througb a filter hav- 
ing a porosity of 045 pm, 

Diluted test solution— Di fu te a portion of the Test solution 
quantitativefy, and stepwise if necessary, with Diluent B to 
obtain a solution having a nominał concentration of about 
0.1 mg of mupirodn per mL, based on the iabel daim. 

Procedurę —Separately inject egu a I volumes (about 20 pL) 
of the Test solution and the Diluted test solution into the 
chromatograph, and measure the peak area responses for al] 
the peaks. Jdentify the peaks by the relative retention times 
shown in Tobie 1. 


Table 1 


Name 

Relative 

Retention 

Time 

Limit (%3 

Pseudomontc add F 1 

0.32 

1.0 

Mupirodn impurity 1 J 

0,56 

5.0 

Mupirodn impurity 2 3 

0.60 

5.0 

Pseudomonic acid D 4 

0,72 

4.0 

Pseudomonic add B 5 

0,88 

1.0 

Mupirocin 

1.0 

— 

Mupirocin impurity 3 ć 

1,24 

1.0 

Mupirocin impurity 4* 

1.36 

1.0 

Mupirocin impurity S 7 

2.80 

1,0 

and pseudomonic 
add C s 

Any individua] unspecified 


0.5 

impurity 

Total impirrities 

— 

10,0 


1 7 ' {(£)-4" [(2 S, 3 fl,4 fi, 5 5)-3,4-D thy d rÓxy-5-({(2 5,3 5)- 3- [(2 5,3 5)- 3 -hyd roxy- 
bu ta n -2-y I j ox Era r>2-y I} methy I) tetra hyd ro -2 H- pyra n - 2-y f] - 3-rm ethy I but-2- 
enoyj oxy ] h e pta no i c add. 

2 9-{(£)-4-[(2 /?,3aS, 6S, 75, 8afiS}-2-{(1 fi^2S,35)-1,3^Dihydroxy-2-methyfbutyl)-7- 
hydro xy he xa hyd ro2 H-f uro[ 3,2-c] py ran - 6-yJJ - 3 - methy fbu i-2-en oy Joxy) n ona n o- 
ic add. 

3 9 -{(E)-4- [ (2 R, 3 RS, 4a 5, 7 S, 8 S f 8 a j 1 ?) -3,8 - D i hy d roxy-2 - [(2 5, 3 5)-3-byd roxy butan-2- 
y Ifociahy d ropyra n o [ 3, 2-c] pyra n- 7 -y I]- 3- methyI b u t-2-enoyloxy} n ona n oit ac id. 

4 ( [(25,3 3,4-Dihy droxy-S-({(25,3 S)-3-[(2S, 3 S)-3- hyd roxy- 

bu ta n-2-y I] oxi ran-2-y l}methyl)tetra hydro "2^-pyran-2-y[J-3-niethylbiit-2- 
enoyfoxy}rron-4-enoic: add. 

5 9- ((£)-3-MethyM-[{25,3Żf,4S ( 3,4, 5-tri h vdroxy-5-({(2 5,3 S)-3-[(25,3 S}-3- 

hyd roxyb u tan-2-y 1 ]ox ira n-2-y I) me Lhy i)tetra hyd ro -2 pyra n - 2-y I] but- 2-e n oy (- 
oxy)nonanoic aad, 

fi 9- ((£}■-4 - {(2 5,3 R,<A R, 5 J)-3,4-D thyd roxy-5-[( 3 -hyd roxy-4, S -d i methy I tetra- 
hydmfuran-2-yi)methylltetrahydro-2H-pyran-2-y!}-3-methylbuL-2-enoyl- 
oxy)nonanoio add. 

7 9-{( f)-4 -((2 5,3 4 /f, 5 S) - 5 -((4 5,5 S)-2-C h loro - 3,5-d i hyd roxy-4 -m ethy I h exy I)- 3 r 4- 
d i hyd ro xy tetra hyd ro-2 py ra n-2y E)- 3 -m e thy I b u t-2 -enoy ioxy )n on a no i c 
acict 

fl 9-((E)-4-ft2 S t 55>3,4-Djhydroxy-5-[(4fl, SS H £)-5-hydroxy-4-methyihex-2- 

eny IJ tet rahydro- 2H- pyra n - 2 -yJJ - 3 - m e thy] b u t-2-enoyI oxy) non a no i c ac fd, 

Calculate the percentage of each related compound in the 
portion of Mupirodn Nasaf Ointment taken by the formula: 

(100 x fj) / (Dxr s ) 

in which n is the peak response of any impurity in the Test 
solution; D is the a ilu tion factor used to convert the Test 
solution to the Diluted test solution; and r; is the peak re¬ 
sponse for the mupirocin peak in the Diluted test solution. 
The specified and unspecified impuritEes meet the limits 
tisted En Tobie ?. 

Assay— 

Ammonium acetate buffer —Dissoive about 7.7 g of ammo¬ 
nium acetate in water, and diiute wEth water to 1000 mL. 
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Mix, and adjust with acetic acid to a pH of 5.7. Filter thls 
solution prior to preparation of the Mobile phase. 

Mobile phase—Prepare a mixture of Ammonium acetate 
buffer and tetrahydrofuran (75: 25), Make adjustments if 
necessary (see System suitability under Chromatography 

S . The Mobile phase is extremely sensitive to cnanges in 
ydrofuran concentration. Degas the Mobile phase by 
helium sparging or ultrasonication before use, 

Sodium acetate buffer—Dh so!ve about 13,6 g of sodium 
acetate in water, and dilute with water to 1 000 ml Mix, 
and adjust with acetic acid to a pH of 4.0. 

Diluent A: a mixture of tetrahydrofuran and water 
(75:25). 

Diluent B: a mixture of Diluent A and Sodium acetate 
buffer( 1:1). 

Standard preparation —Prepare a solution of USP 
Mupirocin Lithium RS in Diluent B, containing about OJ mg 
per mL of mupirodn, 

Assay preparation —Transfer an accurateJy weighed por- 
tion of Mupirocin Nasal Glntment, equivaient to about 
10 mg of mupirocin, to a 1 GO-mL volumetric fiask, add 
50.0 mL of Diluent A, and shake vigorously on a mechanical 
shaker at fuli speed for 1 hour to dfisperse the ointment 
Dilute with Sodium acetate buffer to volume, and shake vig- 
orously on a mechanical shaker at fuli speed for 15 minutes. 
Prior to use, pass through a filter having a porosity of 0,45 

Chromatographic system (see Chromotography (621»—The 
liquid chromatograph is eguipped with a 240-nm detector 
and a 4.6-mmx25-cm column that contafns 7-um packing 
L7. The flow ratę is about 1.5 mL per minutę, [notę—T he 
flow ratę may be adjusted If needed to obtain a retention 
time of about 13 minutes for the mupirocin peak.] Chrorrat- 
ograph the Standard preparation , and reeord the peak re¬ 
sponses as directed For Procedurę: the resolution, R, between 
tne peaks for pseudomonic acid D and mupirocin is not less 
than 3.5; the column efficiency for the mupirocin peak is 
not less than 3000 theoretical plates; the tailing factor for 
the mupirocin peak is not morę than 2.0; and the relative 
standard deviation of the mupirocin peak for flve replicate 
mjections is not morę than 2.0%. 

Procedurę —Separately inject equal vo!umes {20 jiL) of the 
Standard preparation and the Assay preparation into the 
chromatograph, and measure Lhe responses for the major 
peaks. Calcuiate the percentage of the label daim of 
mupirocin in the portion of Mupirocin Nasal Ointment 
taken by the formula: 

(P /1 000)(Q / C v )(r u / Cs)(1 00) 

in which (P / 1000) is the potency, converted from pq per 
mg to mg per mg, of mupirocin in USP Mupirocin Litnium 
RS; Q is the concentration, in mg per mL, of mupirocin in 
the Standard preparation; Cu is the nominał concentration, in 
mg per mL, of mupirocin in the Assay preparation; and r u 
and r% are the peak responses for the mupirodn peak in the 
Assay preparation and the Standard preparation , respective!y. 


Mycophenolate Mofetil 



4-Hexenoic acid, 6-(l,3-dihydro-4-hydroxy-6-methoxy- 
7-methyl-3-oxo-5-isobenzofufanyl)-4-methyl-, 

2~(4~morphoIinyI)ethyI ester, (£>; 

2-Morpholtnoethy! (£)-ó“(4-hydroxy-6-methoxy-7-methyl- 
3-oxo-5-phtharanyl)-4-metnyl-4-nexenoate [128794-94-5], 

DEFINITION 

Mycophenolate Mofetil contains NLT 98.0% and NMT 
102 , 0 % of mycophenolate mofetil {C 23 H 31 NO 7 ), calculated 
on the dried basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

o B. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution , as 
obtained in the Assay, 

ASSAY 

* Procedurę 

Buffen Triethylamine and water (1:325), Adjust with 
phosphoric acid to a pH of 5,3. 

Mobile phase: Acetonilrile and Buffer (7:13) 

Standard solution: 04 mg/mL of USP Mycophenolate 
Mofetil RS In acetonltrile 

Sample solution: 0.4 mg/mL of Mycophenolate Mofetil 
in aceton i tnie 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 250 nm 

Column: x 25-cm; 5-pm packing L7 

Column temperaturę: 45° 

Flow ratę: 1.5 mL/min 
Injectton volunie: 1 0 fil 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor; NMT 2.0 
Reiative standard deviation: NMT 1.0% 

Analysrs 

Sampies: Standard solution and Sample solution 
Calcuiate the percentage of mycophenolate mofetil 
(C 21 H 31 NO 7 ) in the portion of Mycophenolate Mofetil 
taken: 

Result s (ru/fs) x (Cs /Cu) x 1 00 

ru = peak response from the Sample solution 

r 5 - peak response from the Standard solution 

Cs " concentration of USP Mycophenolate Mofetil 
RS In the Standard solution (mg/mL) 

Cu ~ concentration of Mycophenolate Mofetil in the 
Sample solution (mg/mL) 

Acceptance cnteria: 98.0%-102.0% on the dried basis 

IMPURIT1ES 

* Residue on Icnitjon (281): NMT 0.1% 


Delete the foliowing: 

*■ Heaw Metals, Method II (231): NMT 20 ppm* 11 . 

Jfliv20l83 

« Organic Impurities 

Buffer and Mobile phase: Prepare as directed in the 
Assay, 

Sample solution: 2 mg/mL of Mycophenolate Mofetil 
in aceton itrile 

System suitability solution: 10 pg/mL each of USP 
Mycophenoiate Mofetil Related Compound A RS and 
USP Mycophenolate Mofetil Related Compound B RS in 
acetonitrile 


C 21 H 31 N0 7 


43349 
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Chromatographić system 

(5ee Chromatograpny (621 \ System Suitability) 

Modę: LC 

Detector: UV 250 nm 

Column: 4.ó-mm x 25-cm; 5-pm packi ng 17 
Column temperaturę: 45° 

Fiow ratę: 1.5 mL/min 
[njection volume: 10 pL 
System suitability 
S a m p i e: Syst em su i tabil i ty s olu tion 
Suitability requirements 

Resolution: NIT 1,5 between mycophenolate mofetil 
retated compound A and mycophenolate mofetil re- 
lated compound B 
Analysis 

Sample: Sam ple sol udo n 

Calculate the percentage of each impurity in the por- 
tion of Mycophenolate Mofetil taken: 

Result = (ru/rr) x 100 

ni = peak response for each impurity 

rr = sum of all the peak responses 
Acceptance cnteria: See Jobie 1. Disregard any peak 
less than 0.05%. 


Table 1 


Name 

Relatiye 

Retention 

Time 

Acceptance 
Criteria, 
NMT f%1 

Mycophenolic acid n 

0.33 

0.50 

Mycophenolate mofetil reiated 
compound A b 

0.45 

0.10 

MycophenoFate mofetil reiated 
compound B c 

049 

0,10 

N-Oxide analoq tJ 

060 

0.10 

1* *Morpholinoethoxy anaFoo c 

0.86 

0.10 

Mycophenolate mofetil 

1.0 

_ 

Z-Mycophenolate mofetil 1 

1.1 

ono 

O-Methyl anaioqy 

1.2 

0.10 

MethyE mycophenoEate h 

1.5 

0.10 

Any sinq!e unspecifted impurity 

_ 

0.10 

Total impurities 

_ 

0.70 


J (£}-6-(1 r 3“ D i hyd ra-4 -hy d roxy-6-m eth o xy- 7 -m ethy I- 3 -qx o-5 - 
ss obe n zof u ra nyl>4-me t hyf-4 *nexeno i c a c i d. 

iJ 2-Morpholinoethyl # 3-dihydrO“4 l 6-dihydroxy-7-methyl-3-oxG-5- 

i sob en zof u ra ny E)-4 -m ethy 1-4 - h exen oa te r 

c ( RS)- 7 -Hyd roxy- 5 -me Ł hoxy-4- m ethy 1-6- [2-£5-m e thyP-2-o x o-tet ra hyd rof ur¬ 
an 3-yl)etnyl]-3tf-i5Qbenzofu ran 4 -one. 

fJ 2-MorphoJinoethyl (£)-6“(1 r 3-dihydro-4-hydroxy*6-methoxy-7-methyl-5- 
ox o*5 4sobe nzofu ra ny l)-4 -m ethy 1-4-h exe n oa te jV-qx i de, 

* 2’Morphofinoethyl (fr5)-(£)-6-(l ,3-dihydro-4-hydroxy-6-rneEhoxy-7-meth- 
y f- T -{2-rn o rp ho I i n o etho xy )-3 -oxo-5 -isoo enzo f u ra ny f ) -4- m e thy I -4- h exe- 
noate. 

r 2-MorpholinoethyI (Z)-6-(1,3-dihydró-4-hydręjxy-6-rTiethQxy-7-metłiyF3* 
oxo -5 -iso benzof u r a ny I) -4-tn ethy I -4 - hex enoa te. 

9 2-Morpholinoethyl ,3-dihydro-4,6-dimethoxy-7-methyl-3-oxo*5- 

isobe nzof u ra ny I) A- me thy 1-4 -h exeno ate. 

h Methyl [£)-6-(1 J 3-dihydro-4-hydroxy-ć-methoxy-7-methyl-3-oxo-5- 
rs obe n zof u ra ny I)-4-me t hy F-4 -hexenoa te. 

SPECIFiC TESTS 
* LOSS ON 0HYING (731) 

Analysis: Dry a sample under vacuum at 60° for 3 h, 
Acceptance criterta: NMT 0.5% 

ADDiTSONAJL JREQUIREMENTS 

® PACKAGING and Storage: Preserve in tight containers, 
and storę at room temperaturę. 


* USP reference standards (ll) 

USP Mycophenolate Mofetil RS 
USP Mycophenolate Mofetil Reiated Compound A RS 
2-Morpholinoethyl (£)-ó-(1,3-dihydro-4,ó-dIhydroxy~ 
7 -methy!3-Qxo-5-i5obenzGfuranyf)-4-rnethyl- 
44“iexenoate. 

C^H 31 N0 7 419.47 

USP Mycophenolate Mofetil Reiated Compound B RS 
(R5)-7-Hydroxy-5-methoxy-4-methyj-6-[2-(5-methyl" 
2-oxo-tetrahyd rof uran-5-y l)ethy(] - 3 tfusobenzof ura n- 
1 -one, 

C, ? H»Q« 320.34 


Mycophenolate Mofetil Capsiiies 

DEFINITION 

Mycophenolate Mofetil Capsules contain NLT 94.0% and 
NMT 105.0% of the labeled amount of mycophenolate 
mofetil (C23H31NO7), 

IDENTIFICATION 

a A. Ultraviolet Absorption (197U) 

Standard solution and Sample solution: Use the Stan¬ 
dard solution and the Sample solution as prepared En Dis- 
solution Test h 

Acceptance criterla: The UV absorption spectra of the 
Standard solution and the Sample solution exhiblt max- 
ima and minima at the same wavelength wlthin ±3 nm. 

* R, The retention tlme of the major peak of the Sample 

solution corresponds to Lhat of trie Standard solu tion f as 
obtained in the Assay. 

A5SAY 

* Procedurę 

Phosphoric add solution: Phosphoric acid and water 
(3:50) 

Triethylamine solution: Transfer 3 mL of triethylamine 
to 1000 ml of water. Ad jus t with Phosphoric add solu¬ 
tion to a pH of 53. 

M obile phase: Aceton itrile and Triethylamine solution 
(11:9) 

Standard solution: 0.125 mg/mL of USP Mycopheno¬ 
late Mofetil RS in acetonitrile 

Sample solution: Open Capsules, equivalent to 1.25 g 
of mycophenolate mofetil based on the la bel daim, and 
transfer the contents induding Capsule shells into a 
500-mL voEumetrtc fiask. Add 50 mL of water and shake 
mechanicalty for a minimum of 15 min. Add 350 mL of 
acetonitrile, sonicate for 15 min, and shake mechani- 
cally for 20 min. Dilute with acetonitrile to volume. 
Transfer 5.0 mL of this solution to a 100-mL volumetric 
fiask and dilute with acetonitrile to volume. Pass 
through a nylon fil ter of 0.45-pm porę size and discard 
the first 5 ml of the filtrate. 
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Chromatographic system 

(See Chromatography {621), System Suitability.) 

Modę: LC 

Detector: UV 250 nm 

Column: 4,6-mm x 25-cm; 5-pm packing L7 
Temperatures 
Column: 45° 

Autosampler: 10 ±5° 

FJow ratę: 1 .5 mL/min 
Injection vo!ume; 20 pL 
System suitahility 
Sam ple: Standard solution 
SuitabrEity requirements 
Taifing factor: NMT 2 
Relative standard deviation: NMT 2-0% 

Anafysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the Iabeled amount of 
mycophenolate mofetil (CiahhiNO?) in the portion of 
Capsules taken: 

Result - (Wrs) x (Q/Cu) x 100 

Aj - peak response from the Sample solution 

A = peak response from the Standard solution 

C$ - concentratfon of USP Mycophenolate Mofetil 
RS in the Standard solution (mg/ml) 

Cu = nominał concentratfon of mycophenolate 
mofetil in the Sample solution (mg/mL) 
Acceptance criterla: 94.Q%-105,0% 

PERFORMANCE TEST5 
& DlSSOLUTEON (711) 

Test 1 

Medium: 04 N hydrochloric add; 900 mL 
Apparatus 2: 40 rpm, with sinkers 
Time: 20 min 

Standard solution: 0,278 mg/ml of USP Mycopheno¬ 
late Mofetil RS in Medium 

Sample solution: Pass a portion of the solution under 
test through a sultable fiiter of Q.45-|^m porę size. 
Detector: UV 250 nm 
Path Jength; 0.1 cm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the Iabeled amount of 
mycophenolate mofetil (C 23 H 31 NO 7 ) dissolved: 

Result = {AJAs) x Cs x V x (1 /L) x 100 

A u = absorbance of the Sample solution 
As - absorbance of the Standard solution 
Cs - concentratfon of the Standard solution 
(mg/mL) 

V - volume of Medium f 900 ml 
L = labef claim (mg/Capsule) 

Tolerances: NLT 80% (Q) of the Iabeled amount of 
mycophenolate mofetil (C 23 H 3 TNO 7 ) is dis$olved. 

Test 2: If the product compiies with thls test, the label- 
ing indicates that the product meets USP Dissoluthn 
Test 2. 

Medium: 04 N hydrochloric acld; 900 mL 
Apparatus 2: 40 rpm, with sinker 
Time: 30 min 

Standard solution: 0.028 mg/ml of USP Mycopheno¬ 
late Mofetil RS In Medium 

Sample solution: Pass a portion of the solution under 
test through a suitabfe nylon fiiter of 0,45-pm porę 
size. Dlscard the first 3-5 mL of the filtra te. DII u te 
1 ml of the fUtratę with Medium to 10 mL. 


instrumentai conditions 

(See Ultraviolet-Visihle Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: 250 nm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the Iabeled amount of 
mycophenolate mofetil (C 23 H 31 NO 7 ) dissolved: 

Result = (AJA s ) x C 5 x V x D x (1 /L) x 100 

Au = absorbance of the Sample solution 
A* = absorbance of the Standard solution 
Cs - concentratfon of the Standard solution 
(mg/mL) 

V - vo!ume of Medium, 900 mL 
D = dilution factor, 10 

i - label daim (mg/Capsule) 

Tolerances: NLT 80% (Q) of the Iabeled amount of 
mycophenolate mofetil (CzjhhiNO?) Is dissolved. 

* Uniformitv of Dosage Units (905); Meet the 

requirements 

IMPURITliS 

• LlWHT OF 0EGRADATION PRODUCTS 

Mobile phase, Standard solution, Sample solution, 
and Chromatographic system: Proceed as directed in 
the Assay. 

Sensitivity solution: 0,0625 pg/mL of USP Mycopheno¬ 
late Mofetil RS in acetonitrile 
System suitability 

Samples: Standard solution and Sensitivity solution 
Suitability requirements 
Tailing factor: NMT 2, Standard solution 
Refative standard deviation: NMT 2.0%, Standard 
solution 

Signal-to-noise ratio: NLT 10, 5ensitivity solution 
Analysis 

[Notę—T he run time for the Sample solution Is three 
times that of the retention time of the mycophenolate 
mofetil peak.] 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurlty in the por- 
tion of Capsules taken: 

Result - (ru/fs) x (Cs!Cd) x (1 /f) x 100 

Aj = peak response of each individual impurity 
from the Sample solution 

A - peak response of mycophenolate mofetil from 
the Standard solution 

C 5 - concentratfon of USP Mycophenolate Mofetil 
RS in the Standard solution (mg/mL) 

Cu = nominał concentration of mycophenolate 
mofetil in the Sample solution (mg/mL) 

F - relative response factor for each individual 
impurity (see Tobie 1) 

Acceptance criteria: See Tobie I. Dlsregard peaks at 
relative retention times of 1.45 and 24 5. Disregard any 
peaks less than 0.05%, 


Table 1 


Name 

Relative 

Retention 

Time 

Refative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Mycophenolic acid^ 

0.6 

1.4 

1.0 

Mycophenolate 

W-oxide analoa 13 

0.8 

10 

0.2 


- 1 (JE) - 6 - (1,3 - D ihy dro- 4 - hy d rqxy-6- methoxy - 7-m ethy I- 3 - oxo-5 - 
isobenzofuranyl)-4-m eL nyI-4-hexenoic ac i d. 

b 2-MorphoJinoElhy! (E)-ć-( A 3-dihydro-4-hydrQxy-6-methoxy’7-methyP3- 
oxo-5 - i so benzof u ra ny I )-4- met hy 1-4 - h exenoa te N -ox ide. 
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Table 1 (Ccntinued) 


Name 

Re lat i ve 
Retention 
Time 

Re!a£ive 

Response 

Factor 

Acceptance 

Criteria* 

NMT 

Mycophenolate mofeti! 

i.o 

_ 

_ 

Any single unspecified 
impurity 


1,0 

OJ 

To tal degradation 
Products 

— 

— 

1.5 


1 (E)-ó-{I H 3-Dihydro4-hydroxy-6-methQxy*7-methyl-3-oxo-5- 
isobenzof ura ny l)~4-methy M - hexeno k: ac fd. 

b 2-Morpbolinoethyl (£)-6-(l J-dihydro-4-hydfoxy-6-methQxy-7-methyl-3- 
oxo-5-isob-enzofuranyłH-methyM-hexenpa te A/-oxide. 

• Limit of Z-Mycophenolate Mofetil 

[Notę—Z-M ycophenolate mofeti) is 2-morpholinoethyl 
(Z)-6-(4-hydraxy-6-methQxy-7-methyl-3~oxa- 
5-phthalanyl)-4-methyb4-hexenoate.J 
Triethylamine soiution: Prepare as directed in the 
Assay. 

Mobile phase: Acetonitrile and Triethylamine soiution 
(7:13) 

Sensithńty solution: 1-25 pg/mL of USP Mycophenolate 
Mofetil RS in acetonitrile 

Standard solution: 0.025 mg/mL of USP Mycopheno¬ 
late Mofetil RS in acetonitrile 

Sample solution: Open Ca psuł es, equivafent to 1,25 g 
of mycophenolate mofetil based on Ehe label claim, and 
transfer the contents including Capsule shells into a 
500-mL voiumetric fiask, Add 50 ml of water and shake 
mechanitally for a minimum of 15 min. Add 350 ml of 
acetonitrile, sonicate for 15 min, and shake mechani- 
caliy for 20 min. Dilute with acetonitrile to volume* Pass 
through a nylon fil ter of 0.45-pm porę size and discard 
the first 2 mL of the filtrate. 

Chromatographic system 
(See Chromotography (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 15-cm; 3,5-pm parking L7 
Column temperaturę: 60° 

Flow ratę: 1.5 mL/min 
Injection Yolume: 10 pi 
Run time: 1.7 times the retention time of the 
mycophenolate mofetil peak 
System suitabiiity 

Sam pies: 5ensitivity solution and Standard solution 
[Notę —The relative relention times for mycophenolate 
mofetil and Z-mycophenolate mofetil are 1.0 and 1.1, 
respectively.] 

Suitabiiity reguirements 
Tailing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 5*0%, Standard 
solution 

Signai-to-noise ratio: NLT 10, Sensitivity solution 
Anafysis 

Samptes: Standard solution and Sample soiution 
Calculate the percentage of Z-mycopnenolate mofetil rn 
the portion of Capsules taken: 

Result - (fy/r*) x (Cs/Cu) x 100 

tu ~ peak response of Z-mycophenolate mofetil 
from the Sample soiution 


r 3 - peak response of mycophenolate mofetil from 
the Standard solution 

Q = concentration of USP Mycophenolate Mofetil 
RS in the Standard solution (mg/mL) 

Cu = nominał concentration of mycophenolate 
mofetil in the Sample soiution (mg/mL) 
Acceptance criteria: NMT 0.10% 

ADDITIONAL REQU1REMENT5 

■ Packaginc and Stor ag e: Preserve in well-dosed, light- 
resistant containers, and storę at controlled room 
temperaturę. 

* Iabeling: When morę than one Dissolutbn test is given, 
the labeling States the test used only rf Test 1 h not used. 

• USP reference standards (11) 

USP Mycophenolate Mofetil RS 


Mycophenolate Mofetil for Injection 

DEFINITION 

Mycophenolate Mofetil for Injection contains an amount of 
Mycophenolate Mofetrl Hydrochloride equivalent to NLT 
90.0% and NMT 110.0% of the labeled amount of 
mycophenolate mofetil (CajHaiNO?). 

IDENTIFICATION 

■ The retention time of the major peak of the Sompie solu¬ 
tion corresponds to that of the Standard solution , as ob- 
tained in the Assay * 

ASSAY 

• PROCEDURĘ 

[NoTE—Protect Solutions from light.] 

Buffer 1: Transfer 10 mL of triethylamine into a 
1000-mL volumetric fiask containing about 950 mL of 
water and mix. Adjust with phosphortc acid to a pH of 
7.2, and dilute with water to vo!ume. 

Buffer 2 : Transfer 10 mL of triethylamine into a 
1000-mL volumetric fiask containing about 950 mL of 
water and mix. Adjust with phosphoric acid to a pH of 
3*0, and dilute with water to volume. 

Solution A: Buffer 1 and water (4:9) 

Diluent: Acetonitrile, Buffer 2, and water (7:4:9) 

Mobile phase: Acetonitrile and Solution A (3:7) 
Standard stock solution: Transfer a known guantity of 
USP Mycophenolate Mofetil RS in a suitable volumetric 
fiask, add acetonitrile equivafent to about 10% of the 
finał vofume, and sonicate for about 5 min of until the 
solid dissol^es* Dilute with Diluent to volume to obtain 
a solution containing a known concentration of 1.0 mg/ 
mL of USP Mycophenolate Mofetil RS* 

Standard solution: 0.4 mg/mL of USP Mycophenolate 
Mofetil RS in Diluent f from Standard stock solution 
Sample solution: Constitute each of the containers of 
Mycophenolate Mofetil for Injection with 14 mL of 5% 
Dextrose Injection. Quantitatively transfer the contents 
of ali vials, the combined contents of which are equiva- 
lent to about 2 g of mycophenolate mofetil, to a 
200-mL volumetric fiask, and dilute with water to vol- 
ume, Transfer 4.0 mL of this solution to a 100-mL volu- 
metric fiask, and dilute with Diluent to volume. 
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Chrom atographic system 

(See Chromatograpny (621), System Suitability*) 

Modę: LC 

Detector: UV 249 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LII 
Temperaturę 
Column: 45° 

Autosampler: 5° 

Flow ratę: 1,5 mL/min 
Injection size: 10|iL 
System suitability 
Sampfe: Standard solu don 
Suitability requlrements 
Tailing factor; NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample sofution 
Calcu late the percentage of CziHsiNO? in the portron 
of Mycophenolate Mofetil for Injection taken: 

Resuit - (r u /r 5 ) x (C s /C u ) x 100 

ru = peak response from the Sampte solution 

r s = peak response from the Standard sofution 

Cs = concentration of mycophenolate mofetil in the 
Standard sofution (mg/mL) 

Cu “ nominał concentration of mycophenolate 
mofetil in the Sample solution (mg/mL) 

Acceptance crlterla: 90.0%-l 10.0% 

PERFORMANCE TEST5 

* UNiFORtuiiTY of Dosage Units (905): Meets the 

reguirements 

IMPURITIES 
Organie impurities 

[NOTĘ—Protect Solutions from light] 

• Procedurę 

Mobile phase, Standard solution, Sample solution 
and Chromatographk system: Proceed as directed in 
the Assay. 

System suitability solution: 0.01 mg/mL of USP 
Mycophenolate Mofetil Reiated Compound A RS and 
0.01 mg/mL of USP Mycophenolate Mofetil Reiated 
Compound B RS in Difuent 

Sensitivity solution: 0.2 pg/mL in Diluent, from the 
Standard solution 

System suitability 

Samples: Standard sofution, System suitability solution f 
and Sensitivity sofution 

[Notę—T he relative retention times for mycophenolate 
mofetil reiated compound A and mycophenolate 
mofetil reiated compound B are 0.40 and 0.46, re- 
spectiyely, measured with respect to mycophenolate 
mofetil.J 

Suitability requirements 

Resolution: NLT 2.0 between mycophenolate mofe- 
til reiated compound A and mycophenolate mofetil 
reiated compound B, System suitability solution 
Signal-to-noise ratio: NLT 10, Sensitivity solution 
Ta i ling factor: NMT 2.0, Standard sofution 
Relative standard devtatlon: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
[NoiE—The run Limę for the Sample sofution is NLT 
1.5 times the retention time of the mycophenolate 
mofetil peak.] 

Calcu late the percentage of each impurity in the por- 
tlon of Mycophenolate Mofetil for Injection taken: 

Resuit - (ru/r 5 ) x (C s /C y ) x ( 1 /F) x 100 

r u = peak response of each individua! impurity 
from the Sampfe solution 


r$ = peak response of mycophenolate mofetil from 
the Standard sofution 

Cs - concentration of mycophenolate mofetil In 
the Standard solution (mg/mL) 

C u = nominał concentration of mycophenolate 
mofetil in the Sample solution (mg/mL) 

F - relative response factor for each mdtvidual 
impurity (see Impurity Tabfe /) 

Acceptance criteria 

fndividual impurities: See Impurity Tabfe I. [Notę— 
Dlsregard any impurity peak less tnan 0.05%.] 

Total impurities: NMT 1.35% 


Impurity Table 1 


Marne 

Reiative 

Retention 

Time 

ReBative 

Response 

Factor 

Acceptance 
Criteria, 
NMT f%> 1 

Mycopbenolic 

add j 

0,12 

T4 

1.1 

Mycophenolate 

mofetil 

1.00 



Any unspecified 
impurity 


1.0 

0.1 


(E) - 6-( 1,3-0 ihy d ro-4- hy droxy-6 -m eth o xy- 7-methyt - 3o- 5- 
i so ben^ofu ra nyl }-4 -m etnyl-4 -hexe n oi c a c i d. 


SPECIFIC TESTS 

- Bacterial Endotoxins Test <85): Contains NMT 0.4 USP 
Endotoxin Unit/mg of mycophenolate mofetil 
e Sterilsty Tests {71}: Meets the requirements when 
tested as directed in Test for Sterllity of the Product to be 
Examined, Membranę Fiftradon 
o Watek Determination, Method la (921): NMT 1.0% 

* PH (791): Between 2.7 and 4,1, in a reconstituted 

solution 

0 Partiojlate Matter m Injections <78B): Meets the re- 
quirements for smali-volume mjections 
s Constituted Solutign; At the time of use, meets the re¬ 
guł re me nts under Injections and Implanted Drag Products 
{1), Specifk Tests, Completeness and dority of Solutions 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserze in Light containers and 
storę at controlled room temperaturę. 

0 USP REFERENCE STANDARDS (11) 

USP Endotojdn RS 
USP Mycophenolate Mofetil RS 
USP Mycophenolate Mofetil Reiated Compound A RS 
2-Morpholinoethyl (E)-6~( 1,3-dihydro-4,ó-drhydroxy- 
7-methyh3“OXO“5-isobenzofuranyl)-4-methyl- 
4-hexenoate. 

C 23 H 31 N0 7 419.47 

USP Mycophenolate Mofetil Reiated Compound B RS 
(R5)-7 Hydroxy-5-methoxy-4-methyl-ó-[2-(5-methyl- 
2“OxO“tetrahydrof ura n-5-y f)ethy f]-3H-Isobenzof u rany I- 
1-one. 

Ci ? H2oO e 320.34 


Mycophenolate Mofetil for Orał 

Sm s pen si ora 

DEFINITION 

Mycophenolate Mofetil for Orał Suspension is a dry mixture 
of mycophenolate mofetil and one or morę sułtable buff- 
ers, colors, dlluents, and flavors. It contains NLT 90.0% 
and NMT 11 0.0% of the labefed amount of mycopheno¬ 
late mofetil (C 23 H 31 NO 7 ). 
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IDENTIFICATION 

® The retention time of the major peak in the Sample solu¬ 
tion eorresponds to tliat of the Standard solution, as ob- 
tained in the Assay. 

ASSAY 
* Procedurę 

[Notę—P rotect Solutions fronn light] 

Buffer 1: Pipet 10 mL of triethylaminę info a 1 000-mL 
yolumetrfc riask containing about 950 ml of water, and 
mix. Adjust with phosphoric acid to a pH of 7.2, and 
dilute with water to volume, 

Buffer 2: Pipet 10 ml of triethylamine into a 1000-mL 
yolumetric fiask containing about 950 mL of water, and 
mix, Adjust with phosphoric acid to a pH of 3.0 ; and 
ditute with water to volume* 

Solution A: Buffer 1 and water (4:9) 

Extraction solvent: Acetonitrile, Buffer 2 f and water 
(13:4:9) 

Diluent: Acetonitrile, Buffer 2, and water (7:4:9) 

Mobile phase: Aceton itrile and Solution A (3:7) 
Standard stock solution: 4 mg/mL of USP Mycopheno- 
fate Mofetil RS in Extraction son/ent. Sonicate to aid the 
dissolution. 

Standard solution: 0.4 mg/mL of USP Mycophenolate 
Mofetil RS in Diluent , from the Standard stoek solution 
Sample stock solution: Constitute Mycophenolate 
Mofetil for Orał Suspension as directed on the labeL 
Prepare a composite sample by mixing NLT 4 bottles of 
the constitutea Mycophenolate Mofetil for Orał Suspem 
sion. Transfer a volume of the composite sample so ob- 
tamed, equivalent to 800 mg of mycophenolate mofetl, 
to a 200-mL yolumetric ftask, and di lute with Extraction 
solvent to volume, 

Sample solution: Transfer 5.0 mL of the Sampie stock 
solution to a 50-mL yolumetric fiask, and dii u te with 
Diluent to volume. Pass through a frlter of 45-pm porę 
size* 

Chromatographic system 

(See Chromatograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 249 nm 

Column: 4,6-mm x 25-cm; 5-pm packing LII 
Column temperaturę: 45° 

Autosampler temperaturę: 5° 

Flow ratę: 1*5 mL/min 
Injection slze: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailrng factor: NMT 2.0 

ReJatiye standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Sam pies: Standard soiution and Sample solution 
Calculate the percentage of C 2 3 H 3] NO ? in the portion 
of Mycophenolate Mofetil for Orał SuspensEon taken: 

Result - (ry/rs) x (Cs/Cu) x 100 

ru = peak response from the Sampie soiution 

r s = peak response from the Standard solution 

Cs - concentration of mycophenolate mofetil in the 
Standard soiution (mg/mL) 

Cu = nominał concentration of mycophenolate 
mofetil in the Sample solution (mg/mL) 


Acceptance criteria: 90.0%—110.0% 

PERFORMANCE TESTS 
* DlSSOLUTION (711) 

[Notę—P repare all Solutions in low-actinlc glassware.] 
Medium: 0.1 N hydrochloric acid; 900 mL, deaerated 
Apparatus 2: 40 rpm 
Time: 20 min 

Standard solution: 0.278 mg/mL of USP Mycopheno¬ 
late Mofetil RS in Medium 

Sample solution: Reconstftute Mycophenolate Mofetil 
for Orał Suspension according to the labeling instmc- 
tions. Shake well. Use a separate 3-mL syringe for each 
vessel. Withdraw 2 mL of suspension. Remove air bub- 
bles from the syringe. Adjust the vo!ume fo 1.2 mL and 
accurateiy weigh the filled syringe. Operate the appara¬ 
tus, holding the syringe above tne surface of the me¬ 
dium, at a Tocation tliat is halfway between the paddle 
shaft and the vessel wali. Carefully Introduce the sample 
to the vessel over a 5-10 s period. Weigh the empty 
syringe and determine the weight of the sample (g). At 
tne time specified, withdraw an a!iquot and immedb 
ately pass through a suitable filter of 10-jum porę size, 
discarding the first few mL. 

Spectrometric conditions 
(See Uttraviolet-Visible Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: 304 nm 
Celi: 0.2 cm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
mycophenolate mofetil dissoked: 

Result = (Au/As) x (C s /L) x (Vi/V 2 ) x 100 

Ag - absorbance of the Sample soiution 
As - absorbance of the Standard solution 
C 5 = concentration of mycophenolate mofetil in the 
Standard soiution (mg/mL) 

L - suspension iabel claim of mycophenolate 
mofetil (mg/mL) 

Vj = volume of Medium , 900 (ml) 

V 2 = yofume of sample (mL), weight (g) of the 

sample divlded by the density of the 
suspension (g/mL) 

Tolerances: NLT 80% (Q) of the labeled amount of 
mycophenolate mofetil is dissolved, 

• Uniformity of Dosage Units (905): Meets the 

requirements 

■ Deuverable Voluivie (698): Meets the reguirements 

IMPURITIES 
Organie Impuritses 

[Notę —Protect Solutions from light.] 

* Procedurę 

Mobile phase. Standard solution, Sample solution 
and Chromatographk system: Proceed as directed in 
the Assay . 

System suitability solution: 0.01 mg/mL of USP 
Mycophenolate Mofetil Related Compound A RS and 
0.01 mg/mL of USP Mycophenolate Mofetil Related 
Compound B RS in Diluent\ [Notę —The relatiye reten- 
tion times for mycophenolate mofetil refated com- 
pound A and mycophenolate mofetil related com¬ 
pound B are 0.40 and 0.46, respectively, measured 
with respect to mycophenolate mofetil] 

Sensrtiyity solution: 0.2 pg/mL in Diluent , from the 
Standard solution 
System suitability 

Samples: Standard solution , System suitability solution , 
and Sensitmty solution 
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Suitability requirements 

Resolution: NLT 2.0 between mycophenolate mofe¬ 
til related compound A and mycophenolate mofetil 
refated compound B, System suitability solution 
Signal-to-noise ratio: NLT 10, Sensitivity solution 
Taifing factor: NMT 2.0, Standard solution 
Relative standard deviatlon: NMT 2.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sampie solution 
[Notę— The run time for the Sampie solution is NLT 1.5 
tfmes the retention time of the mycophenolate mofe- 
til peak.] 

Calculate the percentage of each impurity in the por- 
tion of Mycophenolate Mofetil for Orał Suspension 
taken: 

Resuit = (ru/r s ) x (C 5 /Cu) x ( 1 /F) x 100 

ru = peak response of each individual impurity 
from the Sampie solution 

Ts - peak response of mycophenolate mofetil from 
the Standard solution 

Cs = concentration of mycophenolate mofetil in 
the Standard solution (mg/ml) 

Cu - nominał concentration of mycophenolate 
mofetil In the Sampie solution (mg/mL) 

F - relative response factor (see Impurity Tobie Vj 
Acceptance criteria 

lndividual impurities: See Impurity Tobie 1. 

[Notę—D isreoard any unspedfied impurity peaks less 
tban 0.05%J 

Total tmpurities: NMT 3.8% 


Impurity Table 1 


Na me 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (°/o) 

Mycophenolic add a 

0.12 

1.4 

33 

Sorbitol ester of 
mycoohenolie add b 

024 

0.77 

0.2 

Mycophenolate mofetil 

1.00 

__ 

_ 

Any individual unsped¬ 
fied impurity 

— 

1.0 

0.1 


1 (£)-6-(l, 3-Dihydr<ir4-hydroxy-6*methoxy- 7~methyI-3-oxo-5- 
isoben zof u ranyf )-4 - methy 1-4 -nexe n oic acsd, 
b Sorbitol (£)-6-{4-hydroxy'6-methóxy-7-methyl-3-oxo-1,3- 
d i hydro i s o be nzof u ra n-5 -y l)-4 - m ethy I nex-4 -en aa te. 

SPECIFIC TEST5 

* PH (791): Between 6.0 and 7.0, in the suspension constr- 

tuted as directed in the labeilng 

ADDITI0NAL REQUIREftflENTS 

* Packaging and Stghage: Preserve in tight containers, 

and storę at controlled room temperaturę. 

USP IflEFERENCE STANDARDS (11) 

USP Mycophenolate Mofetil RS 
USP Mycophenolate Mofetii Related Compound A RS 
2-Morphol inoethyI {£)-6-(1,3-d ihyd ro-4,6-dihyd roxy- 
7-methyl-3-Qxo-5-isobenzofuranyl)-4-methyl- 
4-hexenoate. 

CaaHnNO? 419.47 

USP Mycophenolate Mofetil Related Compound B RS 
(/?5)-7-Hydroxy-5-methoxy-4-methy]-6-[2-(5-methyl- 
2- 0 X 0 -tetra hyd rofu ran-5 -y IJethy f ]- 3 W-isobenzof urany I- 
1-one, 

Q 7 H 2{) 0 6 320.34 


Mycophenolate Mofetil Tablets 

DEFINJTION 

Mycophenolate Mofetil Tablets contain NLT 94.0% and 
NMT 105.0% of the labeled amount of myoophenoiate 
mofetil (C 23 H 31 N0 7 ), 

IDENTIFICATION 

o A. Ultra violet Assorptiom (197U) 

Standard solution and Sampie solution: Use the Stan¬ 
dard solution and Sampie solution as prepared in the test 
for Dissolution . 

Acceptance criteria: The UV absorption spectrum of 
the Standard solution and the Sampie solution exhibit 
maxima and minima at the same wavelenqth within ±3 
nm. 

«> B. The retention time of the major peak of the Sampie 
solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 
« PROCEDURĘ 

Phosphoric acid solution: Phosphoric acid and water 
(3:50) 

Triethylamine solution: Transfer 3 mL of triethylamine 
to 1000 ml of water. Adjust with Phosphoric acid solu¬ 
tion to a pH of 5.3. 

Mobile phase: Acetonitrile and Triethylamine solution 
(11:9) 

Standard solution: 0.125 mg/mL of USP Mycopheno¬ 
late Mofetil RS in acetonitrile 

Sampie solution: Nominally equivalent to 0.125 mg/ 
mL of mycophenolate mofetil prepared as follows. Place 
Tablets, equivalent to 2.5 g of mycophenolate mofetil 
based on the labei claim, into a 1000-mL volumetric 
fiask. Add 1 00 mL of water, and shake mechanically for 
a minimum of 15 min. Add 700 mL of acetonitrile, soni- 
cate for 15 min, and shake mechanically for 20 min. 
Dilute with acetonitrile to volume. Transfer 5.0 mL of 
this solution to a 100-mL volumetric fiask, and dilute 
with acetonitrile to volume. Pass through a nylon filter 
of 0.45-pm porę size, and discard the first 5 ml of 
filtrate. 

Chromatographic system 

(See Chmmatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 250 nm 
Column: 4.6-mm x 25-cm; 5-p.m packing L7 
Temperatures 
Column: 45° 

Autosam pler: 10 ± 5 D 
Flow ratę: 1.5 mL/min 
Injection vo!ume: 20 pi 
System suitability 
Sampie: Standard solution 
Suitability reguirements 
Tarling factor: NMT 2 
Relative standard deviation: NMT 2,0% 

Analysis 

Sampfes: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
mycophenolate mofetil (C^hhiNCb) in the portion of 
Tablets taken: 

Resuit - (ru/rs) x (C s /Cu) x 100 

ru = peak response from the Sampie solution 

r$ = peak response from the Standard solution 

Cs - concentration of USP Mycophenolate Mofetil 
RS in the Standard solution (mg/mL) 

Cu - nominał concentration of mycophenolate 
mofetil in the Sampie solution (mg/mL) 
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Acceptance arteria: 94*0%-l 05.0% 

PERFORMANCE TE5TS 
* Dissolution <711) 

Test 1 

Medium: 04 N hydrochloric acid; 900 ml 
Apparatus 2: 50 rpm 
Times: 5 and 15 min 

Standard soiution: 0-55 mg/mL of USP Mycopheno¬ 
late Mofetil RS in Medium 

Sample soiution: Pass a portion of the soiution under 
test through a suitable filter of 0.45-jim porę size, 
Detector: UV 304 nm 
Path length: 0.1 cm 
Blank: Medium 
Analysis 

Sam pies: Standard soiution and Sample soiution 
Calculate the concentration (C) of mycophenolate 
mofetil (C 23 H 31 NO?) dissolved at each time point (;); 

Result = (Au/As) x Q 

Au = absorbance from the Sample soiution 
As = absorbance from the Standard soiution 

Q = concentration of the Standard soiution 

(mg/mL) 

Calcufate the percentage of the labeled amount of 
mycophenolate mofetil (C 23 H 11 NO?) dissolved at each 
time point (j): 

Resulti = Ci xVx (1/1) x 100 


Chromatographic system 

(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 250 nm 

Column: 4,6-mm x 15-cm; 5-pm packing L7 
Column temperaturę: 35° 

Flow ratę: 1.5 ml/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard soiution 
Suitability requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysi s 

Sampies: Standard soiution and Sample soiution 
Calculate the concentration (Q of mycophenolate 
mofetil (C 23 H 31 NO 7 ) dissolved at eacn time point ( 0 : 

Result - (fu/fs) xCjxO 

ru ” peak response from the Sample soiution 

n = peak response from the Standard soiution 

C$ = concentration of the Standard soiution 
(mg/mL) 

O - dilution factor of the Sample soiution , 5 
Calculate the percentage of the labeled amount of 
mycophenolate mofetil (C^H^NO?) dissolved at each 
time point (i): 

Resuiti s Ci X V x (1/0 x 100 


Result 2 = {[G x (V- \/ 5 )] + (G x IA)} x (1/0 x 100 

C - concentration of mycophenolate mofetil in the 
portion of sample wlthdrawn at the specified 
time (mg/mL) 

V - volume of the Medium. 900 mt 
I - la bel da im (mg/Tablet) 

V% - voiume of the Sample soiution withdrawn at 
each time point (ml) 

Tolerances: See Tobie L 


Resultz = {[C 2 x (V- Vi)] + (G x V s )} x (1/0 x 100 

C = concentration of mycophenolate mofetil in the 
portion of sample withdrawn at the specified 
time (mg/mL) 

V = volume of the Medium, 900 ml 
L = label claim (mg/Tablet) 

Vs = volume of the Sampie soiution withdrawn at 
each time point (mL) 

Tolerances: See Tobie 2 , 



Table 1 


Time Point 

Time 

Tolerancji 

to 

(min) 

£Q) 

1 

} 

NIT 75% 

2 

15 

NLT 85% 


Test 2: If the product complies with this test, the label- 
jng indicates that it meets USP Dissolution Test 2 . 
Medium: 0.1 N hydrochloric acid; 900 mL, deaerated 
Apparatus 2: 50 rpm 
nmes: 5 and 15 min 

Diluted phosphoric acid: Transfer 5 mL of phosphoric 
acid to a 25-mL volumetric fiask, DNute witn water to 
volume. 

Buffer: 3.0 mL/L of triethylaminę in water. Adjust with 
Diluted phosphoric acid to a pH of 5.3* 

Mobile phase: Acetonitrile and Buffer (45:55) 

Diluent: Acetonitrile and Buffer (20:80) 

Standard stock soiution: 0,56 mq/mL of USP 
Mycophenolate Mofetil RS in Medium 
Standard soiution: 0.11 mg/mL of USP Mycopheno- 
iate Mofetil RS in Diluent , prepared from the Standard 
stock soiution 

Sample soiution: Pass a portion of the soiution under 
test through a suitable filter of 0,45-jim porę size* 
Transfer 5 mL of the filtrate to a 25-mL volumetric 
fiask, and dllute with Diluent to yolume. 


Table 2 


Time Point 
(h 

Time 

(min) 

Tolerances 

iQ) 

1 

5 

NLT 60% 

2 

15 

NLT 80% 


Test 3: If the product complies with this test, the labeh 
ing Indicates that it meets USP Dissolution Test 3. 
Medium: 0,1 N hydrochloric acid; 900 mL 
Apparatus 2: 50 rpm 
Times: 5 and 15 min 

Standard soiution: 0.011 mg/mL of USP Mycopheno¬ 
late Mofetil RS in Medium 

Sample soiution: Pass a portion of the soiution under 
test through a suitable filter of 0,45-pm porę size. Di- 
lute 2 mL of the filtrate with Medium to 100 mL, 
Detector: UV 250 nm 
Path length: 1 cm 
Blank: Medium 
Analysis 

Sampies: Standard soiution and Sample soiution 
Calculate the concentration (G) of mycophenolate 
mofetil (CziHuNO?) dissofved at each time point (/): 

Result = (fu/rs) xCjxD 

r y = peak response from the Sampie soiution 

r s - peak response from the Standard soiution 

C$ - concentration of the Standard soiution 
(mg/mL) 

D = dllutfon factor of the Sample soiution, 50 
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Calculate the percentage of the labeled amount of 
mycophenolate mofetil (CzsHbiNO?) dissolved at each 
time point (/}: 

Result, ^ Cj x V x (1/1) x 100 


Result* = {[O x (V- V s )] + (Ci x V s )} x (1/1) x 100 

G = concentration of mycophenolate mofetil in the 
portfon of sample withdrawn at the specified 
time (mg/ml) 

V - volume of the Medium , 900 m!_ 

L - tabel clafm (mg/Tablet) 

V s = volume of the Sample solution withdrawn at 
each time point (mL) 

Tolerances: See Tobie 3 . 


Table 3 


Time Point 
(i) 

Time 

(mini 

Tolerances 

(Q\ 

1 

5 

NLT 70% 

2 

15 

NLT 85% 


« Uniformity of Dosage Units (905); Meet the 
reguirements 

IMPURITIES 

* Limit of Degradation Products 

Mobile phase, Standard solution, Sample solution, 
and Chromatographic system: Proceed as directed in 
the Assoy. 

Sensitivity solution: 0.0625 pg/mL of USP Myco p hen o - 
fate Mofetil RS in acetonitrile 

System suitability 

Samples: Standard solution and Sensitivity solution 
Suitability requirements 
Tailing factor; NMT 2, Standard solution 
Refative standard devlation: NMT 2.0%, Standard 
solution 

Signal-to-noise ratio: NLT 10, SensiiMty solution 
Analysis 

[Notę—T he run time for the Sample solution is 3 times 
that of the retention time of the mycophenolate mofe- 
til peak.] 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the par¬ 
don of Tabiets taken; 

Result - (ru/r 5 ) x (C s/Cu) x (1/0 x 100 

r u = peak response of each individual impurity 
from the Sample solution 

r$ ~ peak response of mycophenolate mofetil from 
the Standard solution 

Q = concentration of USP Mycophenoiate Mofetil 
RS in the Standard solution (mg/mL) 

C u = nominał concentration of mycophenolate 
mofetil in the Sample solution (mg/mL) 

F - reiatrve response factor for each inaividual 
impurity (see Tobie 4) 

Acceptance criteria: See Table 4. [Notę—D isregard 
peaks at re!ative retention times of 1.45 and 2.15. Dis¬ 
regard any peaks less than 0.05%.] 


Table 4 


Marne 

Relative 

Retention 

Time 

Refative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%1 

MycoDhenofic add- 1 

0,6 

1.4 

1.0 

Mycophenolate 

A/-oxide analog 11 

0.8 

1.0 

0.2 

Mycophenolate 

mofetil 

1.0 

— 

— 

Any srngfe unspecified 
impurity 

— 

1.0 

04 

To tal degradation 
Products 

— 

— 

1.5 


- 1 (£}-ó-( 1,3-0 ihy d ro-4 - hydro x y- 6 -m e l h o xy- 7-me thy I- 3 -qxq - 5 - 
Isobenzofu ra nyl)-4-metnyl-4-h ex eno ic a cid. 

b 2-MorpholinoethyE (r)-6-(T,3-dihydro-4-hydroxy-6 methoxy-?-rnethyl-3- 
oxo-5 - i sobenzofura ny !)-4 - m elhy 1-4 -hexenoa te N- o xld e. 

5 Limit of Z4VUycophenolate Mofetil 

[Notę—Z-M ycophenolate mofetil is 2-morpholinoethyi 
(Z)-ó-(4-hydroxy~6-meth oxy-7 - rnethyh3-oxo- 
5-phth alanyf)-4-methyl-4 -hexenoate. ] 

Triethylamine solution: Proceed as directed in the 
Assoy. 

Mobile phase: Acetonitrile and Triethylamine solution 

( 7 : 13 ) 

Sensitivity solution: 1.25 pg/mL of USP Mycophenolate 
Mofetil RS in acetonitrile 

Standard solution: 0.025 mg/mt of USP Mycopheno¬ 
late Mofetil RS in acetonitrile 

Sample solution: Place Tabiets, equivafent to 2.5 g of 
mycophenoiate mofetit based on the labei ciaim, into a 
1 Q00-mL vo!umetric fiask. Add 1 00 ml of water, and 
shake mechanically for a minimum of 15 min, Add 
700 mL of acetonitrile, sonicate for 15 min, and shake 
mechanically for 20 min. Dilute with acetonitrile to vof- 
ume. Pass tnrough a nylon filter of 0.45'pm porę size, 
and discard the first 2 mL of filtrate. 

Chromatographk system 
(See Chromatograpny (621 ), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 15-cm; 3,5-pm packing L7 
Column temperaturę: 60° 

Flow ratę: 1,5 mL/min 
Run time: 1.7 times the retention time of the 
mycophenolate mofetil peak 
fnjection volume: 10 pi 
System suitability 

Samples: Sensitivity solution and Standard solution 
[NOTĘ—The refatke retention times for mycophenolate 
mofetil and Z-mycophenolate mofetil are 1.0 and 1.1, 
respectkely,] 

Suitability reguirements 
Tai ling factor: NMT 2.0, Standard solution 
Relative standard deviation; NMT 5.0%, Standard 
solution 

Signabto-norse ratio: NLT 10, Sensitivity solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of Z-mycophenolate mofetil in 
the portion of Tabiets taken: 

Result = (ru/rs) x (Cs/Cu) x 100 

ru - peak response of Z-mycophenolate mofetil 
from the Sample solution 

r$ - peak response of mycophenoiate mofetil from 
the Standard solution 

C 5 - concentration of USP Mycophenolate Mofetil 
RS in the Standard solution (mg/mL) 

Cu = nominał concentration of mycophenolate 
mofetil in the Sample solution (mg/mL) 
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Acceptance critena: NMT 0.1 0% 

ADDITIONA1 REQUIREMENTS 

o Packaging amd Storage: Preserze tn well-dosed, light- 
resistant containers, and storę at contro] led room 
temperaturę. 

* Labeling: When morę than one Dissolution test is given, 
the fabeltng States the Dissolution test used only if Test 1 
is not used. 

® USP Reference Standards (11) 

USP Mycophenofate Mofetil RS 


8 VBycophenolate Sodium 



C 17 H, 5 Na0 6 34232 

4-Hexenoic acid, ó-(1,3-d]hyd^o-4-hydrQxy“ó-methoxy- 
7-methyl-3-oxQ-5-isQbenzofLlranyt)-4-methyl-, 
monosodium salt, (£)-; 

Sodium (0-6-(4-hydroxy-6-methoxy-7-methyl-3-oxo-1 ,3- 
dihydroisobenzofuran-5-yl)-4-methylhex-4-enoate 
[37415-62-6]. 

DEFINIT10N 

Mycophenolate Sodium contains NLT 9S.0% and NMT 
102.0% of mycophenolate sodium (C^HioNaOa), calcu- 
lated on the anhydrous basis. 

IDENTIFICATION 

• A. Enfrared Absorption {197} 

[Notę—M ethods described in Spectroph o tonie tric Identifi¬ 
cation Tests, Infrareć Ahsorption (197K), (197M), or 
(197A) may be used.] 

• B* The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained tn the Assay . 

ASSAY 


Change to read: 

® Procedurę 

Protect Solutions from light. 

® Solution A® {EHRi^unaoi^ AcetonitriJe, phosphoric acid, 
and water (100: 0.2: 900) 

* Solution Be (m i- 3lJ n- 2 o tń>: Aceton i tri te, phosphoric acid, 
and water (800: 0.2: 200) 

Mobile phase: See Tabte L Return to original condi- 
tions, and re-eguiiibrate the system. 


Table 1 


Time 

Solution A 

Solution B 

(min) 

(%1 

(“Zol 

0 

90 

10 

35 

10 

90 

40 

10 

90 


Diluent: Methano! and water (1:9) 

Standard solution: 0.08 mg/mL of USP Mycophenolate 
Sodium RS in Diluent. Protect from light. 

Sample solution: 0.08 mg/mL of Mycophenolate So¬ 
dium in Diluent Protect from light. 


Chromatographk system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 216 nm 

Column: 3-mm x 25-tm; 5-pm paeking LI 

Column temperatura: 50° 

Flow ratę: 0.8 mL/mln 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability requirernent$ 

Relative standard deviation: NMT 0.73% 

Tailing factor: 0.7-1.5 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of mycophenolate sodium 
(C^HtpNaOń) in the portion of Mycophenolate Sodium 
taken: 

Result = (ru/r$) x (Cs/ Cu) x 1 00 

r u - peak response from the Sample solution 

fs = peak response from the Standard solution 

Cs - concentration of USP Mycophenolate Sodium 
RS in the Standard solution (mg/mL) 

Cu = concentration of Mycophenolate Sodium in 
the Sample solution (mg/mL) 

Acceptance criteria: 98,0%-l 02.0% on the anhydrous 
bas i s 

JMPURiTiES 

P ORGANIC OMPURITJES 

Protect Solutions from light. 

Mobile phase, Diluent, Standard solution, Sample so- 
lution, and Chromatographic system: Proceed as di- 
rected in the Assay. 

System suitability stock solution 1: 0,02 mg/mL of 
USP Mycophenolate Mofetil Related Compound B RS 
prepared as follows. Transfer USP Mycophenolate Mofe¬ 
til Related Compound B RS to a suitable yolumetric fiask 
and dilute in methanol equivalent to 10% of the finał 
'/oiume, and then dilute with water to volume. 

System suitability stock solution 2: Transfer 4.0 mL of 
System suitability stock solution 1 to a 100-mL volumet- 
ric fiask and dilute with Diluent to volume. 

System suitability solution: 0.8 jug/mL of USP 
Mycophenolate Mofetil Related Compound B RS and 
0,08 mg/mL of USP Mycophenolate Sodium RS pre¬ 
pared by dissoMng a suitable amount of USP Mycophe¬ 
nolate Sodium RS in System suitability stock solution 2 
$ertsitivity solution: 0.024 jig/mL of USP Mycopheno¬ 
late Sodium RS in Diluent from Standard solution 
System suitability 

Samples: Standard solution, System suitability solution, 
and SensitMty solution 

Suitability requirements 

Resolution: NLT 1.5 between the mycophenolate 
mofetil related compound B and mycophenolate 
peaks, System suitability solution 
Relative standard deviation: NMT 0.73%, Standard 
solution 

Signai-to-noise ratio: NLT 10, SensitMty solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Mycophenolate Sodium taken: 

Result = ( ru/r 5 ) x (Cs/Cu) x 100 

ru = peak response of each impurity from the 
Sample solution 

rj = peak response of mycophenolate from the 
Standard solution 

Ci - concentration of USP Mycophenolate Sodium 
RS in the Standard solution (mg/mL) 












USP 40 


Officiat Monographs / Myco p hen o lic 5257 


C u - concentration of Mycophenolate Sodium in 
the Sample solution (mg/mL) 

Acceptance cnteria; See Tobie 2 . Disregard any śmpu 
rity peak less than 0.05%* * 


Table 2 


Nam* 

Re lat i ve 
Retention 
Time 

Acceptance 
Criteria, 
NMT (%> 

Mycophenolate mofetil related 
compound 

0.9 

OJ 

Mycophenolate 

1.0 

_* 

Any individual unspecified 
imDuritv 

_* 

0.07 

Total imourities 

— 

0.4 


* (R S) - 7' Hyd ro xy- S -m e L hox y-4 -mei hy l-6“[2- (5-m ethy [*2“OXO-tetrałi y d ro f ur¬ 
an- 5-y l)e my I ]- 3 Zasobem ofu rany J*-1 -one. 


SPEC HF! C TESTS 

* SODIUM CONTENT 

Standard stock salution: Use commercially available 
sodium atomie absorption speetroscopy standard solu¬ 
tion of lOOOjig/mL of sodium in 0,5 M nitric acid. 
Diluent Transfer 3 ml_ of nitric acid to a 250-mL volu- 
metric fiask, and dilute with water to volume* 

Standard solution A: 6.0 pg/ml of sodium in Diluent 
from Standard stock solution 

Standard solution B: 9.0 pg/mL of sodium in Diluent 
from Standard stock solution 

Standard solution C: 12*0 jig/ml of sodium in Diiuent 
from Standard stock solution 

Sample solution: OJ 4 mg/mL of Mycophenolate So¬ 
dium prepared as fołlows* Weigh 30-40 mg of 
Mycophenolate Sodium into a digestion vessel, add 
3 mL of nitric acid and digest at 150° for 5 h* Allow to 
cool, transfer the digestion solution to a 250-mL volu- 
metric fiask, and dilute with water to vofume. 
Instrumental conditions 
{See Atomie Absorption Speetroscopy {852)0 
Modę: Atomie absorption spec trop h oto metry 
Analytical wave!enqth: 589.0 nm 
Lamp: Sodium holfow-cathode 
Flame: Air-acetylene 
Blank: Diluent 
System sultability 
Sample: Standard solution B 
Suitability reguirements 

Relative standard deviatlon: NMT 5% for absorb- 
ance from three readings 
Analysls 

Samples: Standard Solutions , Sample solution , and Blank 
Plot the absorbances of the Blank and Standard Solutions 
versus their eoncentrations of sodium (0, 6.0, 9.0, and 
12*Qpg/mL), and draw a calibration curve best fitting 
the four points, From the graph so obtained, deter- 
rnine the concentration, in pg/mL, of sodium rn the 
Sample solution. 

Calculate the percentage of sodium in the portion of 
Mycophenolate Sodium taken: 

Result = F x (Q/G/) x 100 

f - conversion factor (0*001 mg/pg) 

Cs = concentration of sodium in the Sample solution 
(pg/mL) 

C u = concentration of Mycophenolate Sodium in 
the Sample solution (mg/mL) 

Acceptance criterla: 5.7%-7*7% on the anhydrous 
basis 

» X-Ray Diffraction (941): Its X-ray diffraction pattern 
conforms to that of USP Mycophenolate Sodium RS, sim- 
ilarly determined. 


• Water Determination, Method la (921): NMT 1.5% 

• Microbial Enumeration Tests (61) and Tests for Sfeci- 
fied Microorganisms {62): The total aerobic microbial 
limit does not exceed 10 J cfu/g. The total yeasts and 
molds count does not exceed 10* cfu/g* 

ADD1TIONAL REQUIREMENTS 

• Pac kaci mc and Storage: Preserve in tight contamers* 
Protect from light 

• USP Reference Standard* (II) 

USP Mycophenolate Mofetil Related Compound B RS 
(fl5)-7-Hydroxy-5-methoxy-4-methyl-6-[2-(5-methyl- 
2“Oxo-tetrahydrofuran-5-yl)ethyl]-3H-isobenzofuranyl- 
1-one, 

CrMioOe 320*34 
USP Mycophenolate Sodium RS 


Rflycophenolic Acid Delayed-Release 
Ta fol et $ 


DEFINITION 

Mycophenoltc Add Delayed-Release Tablets contain an 
amount of mycophenolate sodium equivalent to NLT 
95.0% and NMT 105.0% of the labeled amount of 
mycophenolic acid (Ci jhboO*)* 

IDENTIFICATION 

* A. The retention tinrie of the major peak of the Sample 

solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

* B* The UV spectrum of the major peak of the Sample 

solution corresponds to that of the Standard solution t as 
obtained in the Assay * 

ASSAY 

* Procedurę 

Protect Solutions from light* 

Solution A: Dissolve 21 g of citric acid in a suitable vol 
ume of water, add 200 mL of 1 M sodium hydroxide 
solution, and dilute with water to 1 L. 

Buffer: Solution A and 0.1 M hydrochlorie add 
(399:601) 

Solution B: Acetonitrile, Buffer, and water (40:15:45) 
Solution C: Acetonitrile and Buffer (85:15) 

Mobile phase: See Table 1. Return to odginał condi¬ 
tions, and re-equilibrate the system. 


Table 1 


Time 

Solution B 

Solution C 

(min) 

12*!) 


0 

100 

o 

9 

100 

0 

18 

0 

100 

22 

0 

100 


Diluent: Solution B 

Standard solution: 0.385 mg/mL of USP Mycopheno¬ 
late Sodium RS rn Diluent. Stir magnetically for at least 
60 min to a id dissolution* 

Sample stock solution: Nominaily equivalent to 9 mg/ 
mL of mycMhenolic add in Diluent prepared as follows. 
Transfer NLT 25 Tablets to a vol u metric fiask and add 
Diluent to volume. Add a stirring bar and stir vigorously 
for at least 60 min* Centrifuge a portion of the suspen- 
sion and use the elear supernatant 

Sample solution: Nominaily equivalent to 0*36 mg/mL 
of mycophenolic acid in Diluent from Sample stock 
solution 
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Chromatographic system 

(5ee Chromatograpny (621), System Su i ta bifi ty.) 

Modę: LC 

Detector; UV 251 nm or diodę array. [NOTĘ—Use a 
diodę array detector to perform Identification test B.] 
Cofumn: 4,6-rnm x 25-cm; 5-jum packing L7 
Cotumn temperaturę: 40° 

Flow ratę: 1 ml/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Tailing factor: NMT 2.0 
ReJative standard deviation: NMT 2.0% 

Anaiysis 

Sam pies: Standard solution and Sample solution 
Calcufate the percentage of the labeled amount of 
mycophenolic add (C 17 H 20 O 0 ) in the portion of Tablets 
taken: 

Result - (rjr s ) x (Ci -(Cu) x (Mn/Mn) x 1 00 

fu = peak response of myeophenolate from the 
Sample solution 

r 5 - peak response of myeophenolate from the 
Standard solution 

Cs = concentration of USP Myeophenolate Sodium 
RS in the Standard solution (mg/mL) 

Cu — nominał concentration of mycophenolic acid 
in the Sample solution (mg/mL) 

M r i ~ molecular weight of mycophenolic add, 

320*34 

Mt 2 - molecuJar weight of myeophenolate sodium, 
34232 

Acceptance criteria: 95.0%-l 05.0% 

PERFORMANCE TESTS 
* DISSOLUTEOM (711) 

Protect Solutions from light. 

Add stage 

Acid stage medium: 0.1 N hydrochlork acid; 750 mL 
Apparatus 2: 50 rpm 
Time: 2 h 

Standard solution: (L/1000) mq/mL of mycophenolic 
acid prepared from USP Myeophenolate Sodium RS as 
foJlows, where i is the Tablet label claim in mg. Trans¬ 
fer USP Myeophenolate Sodium RS to a suitable yolu- 
metric fiask, dtssolve in methanol egu i va lent to 5% of 
the finał volume, and diiute with Add stage medium to 
yolume* 

Sample solution: Centrifyge portions of the solution 
under test or pass through a suitabfe gfass fiber filter 
of 1 -pm porę size. 

Instrumental conditiorts 
Modę: UV 

Analytical wavelength: 250 nm 
Celi path length: Use 0.2 cm for Tablets containing 
180 mg of mycophenolic acid per Tablet and 0.1 cm 
for Tablets containing 360 mg of mycophenolic acid 
per Tablet, 

Blank: Add stage medium 
Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
mycophenolic acid (Ci/H^Os) dissolved: 

Result - (Au/As) x (Cj/L) xVx (Mn/Mn) x 100 

Au - absorbance of the Sample solution 
As - absorbance of the Standard solution 
C$ = concentration of USP Myeophenolate Sodium 
RS in the Standard solution (mg/mL) 
i = label claim (mg/Tablet) 

V = yolume of Medium , 750 mL 


Mn = molecular weight of mycophenolic acid, 

320.34 

M r z - molecular weight of myeophenolate sodium, 
342.32 
Buffer stage 

Buffer stage medium: Replace the volume withdrawal 
in the Add stage if it is egual to or greater than 2 mL. 
Add 250 mL ot 0.2 M sodium phosphate and adjust, ff 
necessary, to a pH of 6,8 using either 2 M sodium 
hydroxide or hydrochloric add; 1000 ml. 

Apparatus 2: 50 rpm 

Time: 1 h. [Notę—T he total time for this anaiysis is 3 
h, where 2 h is from the Add stage and 1 h is from 
the Buffer stage,] 

Standard solution: (L/1000) mg/mL of mycophenolic 
acid prepared from USP Myeophenolate Sodium RS as 
follows, where i is the Tablet label claim in mg. Trans¬ 
fer USP Myeophenolate Sodium RS to a suitable volu- 
metric fiask, dissolve in methanol equiva!ent to 5% of 
the finał volume, and diiute with Buffer stage medium 
to yolume. 

Sample solution: Centrifyge portions of the solution 
under test or pass through a suitable glass fiber filter 
of 1 -p m porę size. 

Instrumental conditions 
Modę: UV 

Analytical wayelength: 250 nm 
Celi path length: Use 0.2 cm for Tablets containing 
180 mg of mycophenolic acid per Tablet and 04 cm 
for Tablets containing 360 mg of mycophenolic add 
per Tablet. 

Blank: Bu ffer stage medium 

Anaiysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
mycophenolic acid (C 17 H 20 O 0 ) dissofved: 

Result = (AJAs) x (Cs/L) x V x (Mn/Mn) x 100 

Au = absorbance of the Sample solution 
As ~ absorbance of the Standard solution 
Cs - concentration of USP Myeophenolate Sodium 
RS rn the Standard solution (mg/mL) 

L - label claim (mg/Tablet) 

V - yolume of Medium , 1000 mL 

Mn = molecular weight of mycophenolic acid, 

320.34 

Mn ~ molecular weight of myeophenolate sodium, 
342.32 
Tolerances 

Add stage: NMT 5% 

Buffer stage: NLT 80% 

* Uniformu v of Dosace Units (905): Me et the require- 

ments for Weight Yariotion 

IMPURITIES 

* Organic Iiwpurities 

Protect Solutions from light. 

Mobile phase, Standard solution, Sample solution, 
and Chromatographic system: Proceed as directed in 
the Assoy. 

System suitability solution: 036 pg/mL of USP 
Myeophenolate Mofetll Related Compound B RS and 
0385 mg/mL of USP Myeophenolate Sodium RS in Dil- 
uent . Stlr magnetically for at least 60 min to aid 
dissolution. 

Sensitivity solution: 0.18 pg/mL of USP Myeophenolate 
Sodium RS in Diluent from Standard solution 

System suitability 

Samples: Standard solution , System suitability solution, 
and Sensitivity solution 

Suitability requirements 

Resolution: NLT 1.5 between the myeophenolate 
mofetll related compound B and myeophenolate 
peaks, System suitability solution 
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Tailing factor: NMT 2.0, Standard solution 
Relatiye standard deviation; NMT 2,0%, Standard 
solution 

Signal-to-noise ratio: NLT TO, Sensitivity solution 

Analysis 

Sam pies: Standard solution and Sample solution 
Calcułate the percentage of each impurity in the por- 
tfon of Tablets taken: 

Result - (rjr s ) x (Cd Cu) x (M r ,/M r2 ) x 1 00 

r u - peak response of each mdividual impurity 
from the Sample solution 

r s = peak response of mycophenolate from the 
Standard solution 

Cs - concentration of USP Mycophenolate Sodium 
RS in the Standard solution (mg/ml) 

Cu = nominał concentration of mycophenolic acid 
in the Sample solution (mg/mL) 

Hi = molecular weight of mycophenolic acid, 
320,34 

M r j - molecular weight of mycophenolate sodium, 
342.32 

Acceptance criteria: See Table 2 . Disregard any impu¬ 
rity peak less than 0.05%, 


Table 2 


Na me 

ReSative 

Retention 

Time 

Acceptance 

Criteria, 

NMT r/o) 

Phthalic add a 

0,30 

_ 

Impurity T 

0,43 

0.1 

Pbthalic add 
monoethyl ester 65 ' 1 

0,55 

— 

Mycophenolate 
mofetil related 
compound B c 

0 90 

O.T 

Mycophenolate 

T.O 

_ 

Ethyl ester of 
mycoohenolate 11 

2.3 

0.1 

Any indiyidual 
unspecified 

Impurity 

— 

0,1 

Total impurities 

,_ 

0,4 


11 Not Induded in the total impurities. 
b 2-(Ethoxycarbonyl}benzoic acid, 

£ (tf 5) - 7 * Hy droxy-5 - meth oxy-4-me t hy i - Ć-[ 2 -(5-methyl -2*oxo-tetra hy d rof u r- 
an-5-y tyethy 1 ]-3 H- rsoben zofura n-1 -o ne, 
d Ethyl {£}■ 6-(4 'hydroxy-6-me thoxy - 7 - met hy I - 3 -oxo-1,3- 
di h ydroisobenzor uran-5-y E>^metny I hex-4 -en oate. 

ADDITIONAL REQUIREMENTS 

* Packaginc and Stcrage; Preserve in tight containers, 

and protect from moisture. Storę at controlled roorn 
temperaturę, 

• USP Reference Standards (11) 

USP Mycophenolate Mofetil Related Compound B RS 
(/?5>7~HydrGxy-5-metboxy-4-methyl~642-(5-rriethyl- 
2“OXO-tetrahydrofuran-5-yl)ethyl]*3H4soben2ofuranyl- 
1~one, 

C17H20O6 320.34 

USP Mycophenolate Sodium RS 


Myrrh 

DEFINmON 

Myrrh is the oleo-gum resin of stems and branches of Com- 
miphora molmol Engfer and other related species of Com- 


miphora other than Commiphora mukul (Fam. 

Burseraceae), 

IDENTIFICATION 

* A. PROCEDURĘ 

Analysis: Triturate 0.4 g of crushed Myrrh with 1 g of 
washed sand, shake for a few min with TO mL of ethyl 
ether, and filter. Evaporate the filtrate to dryness In a 
porcelain dish, and add a few drops of nitric acid to the 
residue, 

Acceptance criteria: A purplish violet color is produced 
instantly. 

* R. Procedurę 

Analysis: Transfer 0,1 q of powdered Myrrh to a test 
tubę, and add 1 mL of nitric acid. 

Acceptance criteria: A red color is produced. Upon ad- 
ditlon of a crystal of vanil!in, the red color deepens and 
does not diminish when water is added. 

* C. ThinLayer Cbromatocraphic Identification Test 

( 201 ) 

Standard solution: 7 pg/mL of (£)-anethole, 8 pg/mL of 
linalool, and lOpg/mL each of (-)-bornyl acetate and 
(^)-(-)-c3rvone in toluene 

Sample solution: 250 mg/mL of finely powdered Myrrh 
in alcohol. [Notę—S hake for T min, centrifuge, and 
filter,] 

Spray reagent: Dissolve 0.5 mL of p-amsaldehyde In 
TO mL of gladal acetic acid, Add 85 ml of metbanol, 
and then tarefully add 5 mL of sulfuric acid, [Notę— 
Prepare fresh immediately before use.] 

Application volume: 2 pL for the Sample solution and 
1 pL for the Standard solution 
Developing solvent system: Toluene and etlwi acetate 
(93:7) 

Analysis 

Samples: Standard solution and Sample solution 
[NOTĘ—Wash the piąte in the Developing sofvent system, 
and air-dry before use.J 

Spray the piąte with 5prc?y reagent , heat in an oven at 
100° for 5 min, and examine in white light. 
Acceptance criteria 

The chromatogram of the Standard solution exhibits 
four well-resolved spots: an olive-brown spot due to 
(£)-anethoie at an ftp value of about 0.6; an orange- 
brown spot due to (-)-bornyi acetate at an R f vafue of 
about 0,5; a reddish brown spot due to (/?)-(-)- 
carvone at an Rf value of about 0,4; and a deep gray 
spot due to linalool at an Rf value of about 0.2, 

The chromatogram of the Sample solution exhibits an 
intense purplish red spot at an Rf value of about 0.7 
and two moderately intense purplish red spots at Rf 
values of about 0,5 and 0.4. The chromatogram of the 
Sample solution may exhibit other spots of varying in- 
tensities, indudlng a spot at the origin, 

* D. Thin-Layer Chromatographic Identification Test 

( 201 ) 

Standard solution: 4 pg/mL of (£)-anethole and T mg/ 
mL of thymol in alcohof 

Sample solution: Transfer 0,5 g of finely powdered 
Myrrh to a test tubę containing 5.0 mL of alcohol, and 
warm the mixture in a water bath for 2-3 min. Cool, 
and filter. 

Deve!oping solvent system: Toluene and ethyl acetate 
Analysis 

Samples: Standard solution and Sample solution 
Proceed as directed. Alfow the piąte to air-dry, and 
examine under UV light at 365 nm. 

Acceptance criteria: Tne chromatogram of the Sample 
solution shows no blue-to-violet fluorescent zones in the 
lower third of the chromatogram (absence of Com- 
miphora mu kuf). 
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IMPURST1ES 

« Articles of Botanical Origjn, Limits of Elementai ImpurT 
des <561): Meets the re q u irem e n ts 
o Articles of Botanical Origin, Acić-lnsoiuhle Ash <561): 
NMT 5,0% 

o Articles of Botanical Origin, Total Ash <561 ): NMT 

10 . 0 % 

o Articles of Botanical Origin, Foreign Organie Mauer 
<561): NMT 2% 

SPEC!FIC TEST5 

® Botanec Characteristics: Myrrh oceurs in rounded or ir- 
regufar tears, or bumps of agglutrnated tears, of variable 
sizes; brownish yetlow to redoish brown, covered with 
some grayish or yeljowish dust, externaily; nch brown or 
reddisn brown in terna lly, sometimes marked with white 
spots or limes; thin splinters, transEucent or alrnost trans¬ 
parent; brittle; waxy, gra nu lar, conchoida! fracture; cher- 
actehstic and aromatic odor; aromatic, bitter, and acrid 
taste. 

* Loss on Drying (731): Dry 7.0 g of powdered Myrrh be- 

tween 100 c and 105 a for 2 h; it loses NMT 15.0% of its 
weight 

* Articles of Botanical Origin, AlcohoFSoiubie Fxtractives / 

Method 2 <561): 40%-7O% 

» Articles of Botanical Grigin, Water-Soluhle Extractives, 
Method 2 <561): NLT 50% 

* Articles of Botanical Orion, Volatiie Oii Determination 

(561): NLT 6.0% 

ADDITIONAL REQUIREA/1ENT$ 

® Packaging and Storage: Preserve in tight canta iners, 
and storę at eon troll ed room temperaturę, in a dry pface. 

* Labeling: Label it to indicate the spedes of Commiphora 

from which the oleo-gum resin was obtained. Label it to 
[ndicate that it is intended for topical and oropharyngea! 
use only. 


Myrrh TopicaB SoButioBi 

» Prepare Myrrh Topical Solution as foilows: 

Myrrh. 200 g 

A mixture of Alcohol and Water 

(85:15). 900 mL 

Alcohol, a sufficient quantity, to 
make... 1000 mL 

Macerate about 200 g of coarsely ground Myrrh 
with an alcohol-water mixture for 48 hours at 
room temperaturę in a suitable vesse!, which is 
fitted with a lid and a mechanical stirrer, agitat- 
ing the mixture with the stirrer. Aliow the resulb 
ing mixture to stand overnight, Decant the mix- 
ture, filter, dilute the filtrate with Alcohol to 
1000 mL, and mix. 

Labeling—Labę! it to indicate that it is intended for topical 
and oropharyngeal use only. 

Idetifiif kation —Using Topical SoJution as the Test sofution t 
proceed as directed for Identification tests C and D under 
Myrrh . 

Alcohol Determination, Method II <611): between 
90.0% and 110.0% of the labeled amount of C 2 H 5 OH. 
Other reąuirements— It meets the reguirements for Pack¬ 
aging and Storage and Labeling for Tinctures under Botanical 
Extracts (565). 
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- ilWPURSTEES 

Nabumetooie • Re sidue om icnition (28i): nmt 0.1% 


K^CO 

C ls H, fi 0 2 228.29 

2-Butanone, 4-(6-methoxy-2-naphthalenyf)“; 
4-(6-Methoxy-2-naphthyl)-2-butanone [42924-53-8]. 

DEFINITION 

Nabumetone contains NLT 98.0% and NMT 101.0% of 
nabumetone (C 15 Hi & G 2 ), calculated on the anhydrous 
basis. 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197K) 

• B. The retention tirne of the major peak of the Sample 

solution corresponds to that of tne Standard solution f as 
obtatned in the Assay ; 

ASSAY 

• Procedurę 

Solution A: Water and glacia] acetic acid (999:1), 
filtered and degassed 

Sofution B; Acetonitrife and tetrahydrofuran (700:300), 
filtered and degassed 
Mobile phase: See Tobie I. 


Table 1 


Time 

(mini 

Solution A 

(%1 

Solution B 

(%> 

0 

60 

40 

12 

60 

40 

28 

20 

80 

29 

60 

40 

30 

Ć0 

40 


Standard solution: 1.0 mg/mL of USP Nabumetone RS 
in acetonitnle 

Sample sofution: 1.0 mg/mL of Nabumetone in 
aceton itrife 

Chromatographic system 

(See Chromatography (621}, System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 15-cm; 4-pm packing LI 
FIow ratę: 1.3mL/min 
Injection volume: 10 juL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Rejative standard deviation: NMT 2.0% 

Anafysis 

Sam pies: Standard solution and Sample solution 
Caleufate the percentage of nabumetone (C15H10O2) in 
the portion of Nabumetone taken: 

Result - (ru/n) x (C/Cu) x 100 

fu - peak response from the Sample solution 

rs - peak response from the Standard solution 

Q - concentration of USP Nabumetone RS in the 
Standard solution (mg/mL) 

Cu = concentratlon of Nabumetone in the Sample 
solution (mg/mL) 

Acceptance criteria: 98-0%—101.0% on the anhydrous 
basis 


Dęte te the following: 

•• Heaw Metals, Method II (231): NMT 0.001%. (0 n, cii i 

J3n*2018) 

° ORCAN1C 3MPURITIES 

Solution A, Solution B, Mobile phase, and Chromato- 
graphic system: Proceed as dfrected in the Assay. 
System suitability solution: 1 mg/mL of USP 
Nabumetone RS and 1 ug/mL of USP Nabumetone Re- 
lated Compound A RS in acetonitrile 
Sample solution: Use the Sampfe solution from the 
Assay. 

System suitability 
Sample: Sys tem su ita bility s ofution 
[Notę— The rełative retention times are about 0.9 for 
nabumetone related compound A and 1.0 for 
nabumetone; see Table 2.] 

Suitability reąuirements 

Resolution: NLT 1.5 between nabumetone related 
compound A and nabumetone 
Column effidency; NLT 3600 theoretica! plates 
Tailing facton 0,8-2.0 for the nabumetone peak 
Relative standard deviation: NMT 2,0% 

Analysis 

Sampfe: Sample solution 

Caleufate the percentage of each impurity in the por¬ 
tion of Nabumetone taken; 

Result = (F x ru)/{rN + [£(f x r*/)]} x 100 

f - relative response factor for each impurity (see 
Table 2) 

ru = peak area of each impurity from the Sample 
solution 

r N - peak area of nabumetone from the Sample 
solution 

Acceptance criteria: See Table 2 . 


Table 2 


Marne 

Relative 

Retention 

Time 

ReJative 

Response 

Factor 

Acceptance 
Criteria, 
NMT £w/w, Q /o} 

ó-Methoxy-2- 

naohthaldehyde 

0,73 

0.12 

0.1 

4-(6'-Methoxy-2'- 

naphthylTbutan- 

2ol 

0.85 

0.94 

0.1 

l-(6'-MethGxy-2 r - 
naphthy!)-buM- 
en-3-one 
(nabumetone 
related compound 
Al 

0.93 

0.25 

0.1 

Nabumetone 

1.0 



1 5-(6'-Methoxy-2'- 
naphthyl)-3- 
methyfcyclohex-2- 
en-1-one 

1.2 

0,42 

0.1 

5-{6'-Methoxy-2C 

naphthyl)-3- 

nnethylcydohex- 

an-1-one 

1.9 

1.02 

0,1 

l,5-Di-(6'- 

methoxy-2'maph- 

thyl)-pentan-3^ 

one 

2.6 

0.91 

OJ 

6,6-Dimethoxy-2, 

2'-binaphthvl 

2.7 

0.10 

0.3 
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Table 2 (Continued) 


Na me 

Reiative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (w/w H 

Any indiyidual 
unknown impurity 

— 

— 

0,1 

Total impurities 

_, 


0,8 


SPECIFIC TEST5 

o Water Determination, Method /c(921) 

Sampie: 1 g 

Acceptance criteria: NMT 0.2% 

ADDETIONAL REQU1REMENT5 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. 

* USP Reference Standards (11) 

USP Nabumetone RS 

USP Nabumetone Related Compound A RS 
1 '(6'-Methoxy-2'-naphthyl)-but-l -en-3one, 

C15H14O2 226,27 


Mabumetone Tablets 


DEFINITION 

Nabumetone Tablets contain NLT 95,0% and NMT 105.0% 
of the labeled amount of nabumetone (GiiHiiiCh). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sampie 

solution corresponds to that of the Standard solution, as 
obtained In the Assay. 

ASSAY 

* Procedurę 

Solution A: Prepare a solution of 6 ml of gladal acetlc 
acid fn 350 ml of water. Adjust with 1 N sodium hy- 
droxide to a pH of 3.7, and dii u te with water to 
400 mL. 

Mobile phase: Acetonitrile and Solution A (300:200). 
Rlter, and degas. 

Diluent: Mefnanol and water (900:100) 

Standard solution: 0.5 mg/mL of USP Nabumetone RS 
in Diluent 

Sampie solution: Weigh and ftnely powder NLT 20 
Tablets. Transfer a portion of the powder, nominał ty 
equivalent to 500 mg of nabumetone, to a 1000-mL 
volumetric fiask. Add 100 mL of water, and stir with the 
aid of a magnetic stlrrer for 5 min. Dilute with metha- 
noi to volume, stir for another 15 min, and filter* 
Chromatographic system 
(See Chromatography (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 280 nm 
Column: 8-mm x 10-cm; 10-jum packing LI 
FIow ratę: 2 ml/min 
fnjection volume: 20 liL 
System suitability 
Sampie: Standard solution 
Suitability requirements 

Column efficiency: NLT 1500 theoretical plates 

Tailing factor: NMT 1,5 

Reiath/e standard deviation: NMT 2.0% 

Analysis 

Samples; Standard solution and Sampie solution 
Calcu tatę the percentage of the labeled amount of 
nabumetone (GsHisO;?) in the portion of Tablets 
taken: 


Tu = peak response from the Sampie solution 

r$ - peak response from the Standard solution 

Cs = concenfration of USP Nabumetone RS in the 
Standard solution (mg/mL) 

C u = nominał concentration of nabumetone in the 
Sampie solution (mg/mL) 

Acceptance criteria: 95,0%-d 05,0% 

PERFORMANCE TESTS 
O DlSSOLUTlON (711) 

Medium: Sodium iauryl suJfate solution (2 in 100); 

900 mL 

Apparatus 2: 50 rpm 
Time: 45 min 

Standard solution; A known concentration of USP 
Nabumetone RS In Medium 

Sampie solution: Filter portions of the solution under 
test, and suitably dilute with Medium if necessary, 
Analysis 

Samples: Standard solution and Sampie solution 
Determine the amount of nabumetone (GsH^Ch) dis- 
soived from the differences between the UV ab- 
sorbances at the wavelengths of maximum and mini¬ 
mum absorbances at about 270 and 296 nm, 
respectively, 

Tolerances: NLT 75% (Q) of the labeled amount of 
nabumetone (G15H10O2) is dissolved. 

* Uniformitv of Dosage Units (905): Meet the 
requirements 

ADDITIONAL REQUIREfVIENTS 

* Packaging and Storage: Preserve in well-dosed contain- 
ers, and storę at controlfed room temperaturę. 

* USP Reference Standards (11) 

USP Nabumetone RS 


Nadolol 


o» 



C^H^NCh 309,40 

2,3-Ńaphthalenediol, 5-[3-[(1,1-dimethylethyl)amInoJ- 
2-hydroxypropoxy]-1,2,3,4-tetrahydrO“, cis-; 

1 -(fert-B u ty lam ino)- 3-[{5,6,7,8-tetra nyd ro-ds-6,7-d Ihy d roxy- 
1 -naphtny!)oxy]'2-propanol [42200-33-9]* * 

DEFINITION 

Nadolol contains NLT 98.0% and NMT 102.0% of nadolol 
(C17H27NO4), calculated on the dried basls. 

IDENTIFICATION 

* A, INFRARED ABSORPTlON (197M) 

* B. The retention time of the major peak of the Sampie 

solution corresponds to that of the Standard solution, as 
obtained In the Assay. 

ASSAY 

* Procedurę 

Solution A: 0,1% Trifluoroacetśc acid 
Mobile phase: Acetonitrile and Solution A (150:850) 
Standard solution: 0,2 mg/mL of USP Nadoiof RS in 
Mobile phase. Sonication and occasional hand shaking 
may be necessary for complete dfssolution. 

Sampie solution: 0,2 mg/mL of Nadolol in Mobile 
phase. Sonication and occasional hand shaking may be 
necessary for complete dissolution. 



Result = (ru/r s ) x ( C 5 /C u ) x 100 
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Chromatographic system 

(See Chromatography (62 1), 5/s tem Suito bili ty,) 

Modę: LC 

Detector: UV 270 nm 

Column: 4,6-mnn x 15-cm; 3.5-pm packing LI 

Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection volume: 20 pL 

Run time: NLT 1.7 times the retention time of nadolol 
peak 

System suitability 
Sam ple: Standard solution 
Suitability requirements 
Taiiing factor: NMT 2.0 
Relative standard deviation: NMT 0.73% 

Anaiysh 

Samples: Standard solution and Sample solution 
Calculate the percentage of nadolol (Ci/H^NCh) En the 
portion of Nadolol taken: 

Result = (fu/rs) x (Cs/Cu) x 1 00 

r u - peak response of nadolo! from the Sample 
solution 

fs - peak response of nadolol from the Standard 
solution 

Q = concentration of USP Nadolol RS in the 
Standard solution (mg/mL) 

Cu = concentration of Nadolol in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-l 02.0% on the dried basis 

OTHER COMPGNENTS 

* Racemate Composition 

Sample solution: Prepare a minera! oil disperslon of 
Nadolol, prevEously dried, adjusting the thickness of the 
muli to give an absorbance reading of 0.6 ± 0.1 at a 
wavelength of 6,3 gm, 

Instrumental conditions 
Modę: IR 

Wavelength rangę: 6-9 pm 
Anafysis: Record the spectrum uslng minerał oil in the 
reference beam. 

Sample: Sample solution 

Calculate the percentage of racemate A in the portion 
of Nadolol taken: 

Result - (Aa/Ab) X (F/AJ) x 100 

A a - uncorrected absorbance at the wavelength of 
maximum absorbance at about 7.90 pm, 
corresponding to racemate A 
Ab - uncorrected absorbance at the wavelength of 
maximum absorbance at about 8,00 pm, 
corresponding to racemate B 
F = fraction of racemate A in a (1:1) reference 

mixture of racemate A and racemate B, 0.5 
A av - average value of the absorbance of (A r \]A B ) In a 
(1:1) mixture of racemate A and racemate B, 
0,9 

Acceptance criteria: 40%-60% 

IIVaPURITIES 

• Residue on Ignitiom (281): NMT 0.1% 

Detete the following: 

*■ HEAVY Metals, Męthod II <231): NMT 30 ppm, ( okm 

fan-ZOlBj 

a 0RGANIC iMPURITIES 

Solution A: Proceed as dfrected En the Assay. 

Mobile phase: See Tobie h 


Table 1 


Time 

(min) 

Solution A 

(%) 

Aceton itriie 
(%) 

0 

85 

15 

3 

85 

15 

7 

50 

50 

10 

50 

50 

10.5 

85 

15 

15 

85 

15 


Diluent: Acetonitrile and Solution A (15:85) 

Standard solution: 0.007 mg/mL of USP Nadolol RS in 
Diluent Son kation may be necessary for complete 
dissolution. 

5ensitivity solution: 0.35 pg/mL of USP Nadolol RS in 
Diluent from Standard solution 
Sample solution: 0.7 mg/mL of Nadolol in Diluent. 
Sonication and occasional hand shaking may be neces¬ 
sary for complete dissolution, 

Chromatographic system: Proceed as directed in the 
Assay except for Injection voiume. 

Injection volume: 50 pL 
System suitability 

Samples: Standard solution and SensitMty solution 

Suitability reguirements 

Relative standard deviation: NMT 2,0%, Standard 
solution 

S i g n a I-to- n oi se: N LT 10, Sens itivity solu tion 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity En the por¬ 
tion of Nadolol taken: 

Result = (WCs) x (Cs/Cu) x (1/F) x 100 

ru ~ peak response of each Empunty from the 
Sample solution 

fi - peak response of nadolol from the Standard 
solution 

Q = concentration of USP Nadolol RS in the 
Standard solution (mg/mL) 

Cu = concentration of Nadolo! En the Sample 
solution (mg/mL) 

F - relative response factor from Table 2 
Acceptance criteria: See Table 2. Disregard peaks be- 
low 0,05%, 


Table 2 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NIVIT (%) 

Nadolol akohoh 

0.78 

1.35 

0.20 

Nadolol 

1,00 

— 

__ 

Nadolol methoxy 
analoci* 

1,53 

1.07 

0.20 

Nadolol dimen 

1.76 

LU 

0.20 

Diaiyl g lycerol 
anaioq d 

1.83 

1.42 

0,20 

Napbthyl analogi 

2.03 

3,85 

0,20 


3 (2/?S,35fi)-5T2 H 3-Dihydroxypropoxy)-l ,2,3,4-tetrahydFQnaphthalene-2,3- 
dlol. 

b (2RS r 3S/?)-5-(2-Hydroxy-3-methoxypropoxy)-1,2,3,4-te- 
Lra hydro naphtha fen e-2,3-dioL 

c (2SR, 3JT5)-S“{3-[(e/t-ButyJ(3*{[(6RS, 7-dihydroxy-5 J ,6,7,8-te- 

trahy d w nap h I li a I en ■ 1 -y 1 }oxy} -2 -hy d roxy propy l}am i no] -2 - hy d roxy p ropo xy) - 

T 2, 3,4-tetra hydro na phthalene-2,3 -diol. 

d (2SR t 3i?Ś)-5-(34[C6ffS, 7SR)-6, 7-Dihydroxy-5,6,7,8‘tetrohydronaphthalen- 

I -ylJoxy}-2-hydro xypropoxy)-1,2,3 H ^l-tetrahydromphthaiene-2,3-dtol and 
1 ,3-Bis[(6fi,75)-6 f 7-dihydroxy-5,ć, 7,8-tetrahydronaph thalene-T -ylox- 
y]propane-2-ol. 

e T(f^Bmyla mino)-3-(naphtha len-1 -ybxy)propan-2-ol. 

I I -( tert- Buty la m Ino)- 3 -{5,6,7, B-tet ra hydrona p h tha I en -1 -y I oxy) pro pan-2-ol. 
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labie 2 ( Continued ) 


Name 

Relatłve 

Retention 

Time 

Reiative 

Resporssc 

Factor 

Acceptance 
Criteria, 
NMT f%> 

Dideoxv nadolol' 

2.10 

0.78 

0.20 

Any unspedfied 
impurttv 


1.00 

0.10 

Total impuritEes 


— 

0,50 


3 (2/?53^)-5-(23-Dihydroxypropoxy)-1,2,3,4aetrahydronaphthalene-2 # 3- 
diof. 

l) (2RS f 35ff>5-(2-Hydroxy-3-methoxypropoxy)-l ,2, 3,4-te- 
E ra hyd ron ap h th a I en e-2,3-d roi * 

c (25^3^5-{3[ferf-6utyJ(3-{i:(6RS r 7SR)-6 f 7-dihydrQxy^5 f 6,7,a^e- 

tra hy d ron a p h tli a! en-1 -y I j Dxy} - 2-hy dTQxy propy 1) a m i n oj- 2- Ky d r oxy p rop oxy 

1, 2,3 / 4 - tetra hydronapn tha I e n e-2,3 - d iol , 

J (2 SR, 3 RS)-5-( 3 - f [(6 R5,7 Sftyó, 7 D i hydroxy-5, ć, 7, B- te tra hyd ron aph th a len - 
1 -yf]oxy]-2-hydroxypropoxy)-l ,2,3 H 4-tetrahydronaphLhatene-2,3-dFOl and 
1 , 3-B i s [{6 R, 7 J) - 6,7-d i hyd roxy- 5,6,7,8-tetra hyd rona ph t h a tene-1 -y I ox- 
y]propane-2-oL 

*1 -(fe/t-Butyiaminq)-3-(naphthden-l -y|oxy)prdpąrv2“OL 
' 1 -(łert-Buiylamino)-3-{5 # 6,7,B-tetrahydronaphthalen-1 -yloxy)propan-2-oL 

SPECIFIC TESTS 

* Loss ON Drying (731) 

Analysis: D ry under vacuum at 60° for 3 h. 
Acceptance criteria: NMT 2.0% 

ADDITIONAL REQUIREMENT5 

» Packaging and Storage: Preserve m welf-closed 

containers. 

• USP Reference Standards (11) 

USP Nadofo] RS 


Nadolol TahBefs 


DEFINITION 

Nadolol Tablets contain NLT 90,0% and NMT 110.0% of 
the labeled amount of nadolol (C^h^NCh). 

IDENTIFICATION 

« A. Thin-Layer Chromatographic Identification Test 

( 201 ) 

Standard solution: 5 mg/mL of USP Nadolol RS in 0.1 
N hydrochloric add 

Sample solution: Nominally 5 mg/ml of nadolol fronn 
powdered Tablets in OJ N hydrochloric add, Stir for 30 
min, using a magnetic stirrer, and place In an ultrasonic 
bath for an additlonal 30 min. Centrlfuge, and use the 
supernatant. 

Chromatographic system 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application volume: 100 pL 

Developing solvent system: Atetone, chloroform, and 
2 N ammonium hydroxtde (80:10:10) 

Analysis 

Samples: Standard solution and Sample solution 
AppJy the Somples as streaks. Develop the chromato- 
gram until the so!vent front has moved about three- 
fourths of the Jength of the piąte. Remove the piąte 
from the developmg chamber, allow the solvent to 
evaporate, and exam1ne the chromatogram under 
short-wavetength UV light. 

Acceptance criteria: The Rf value of the principaf spot 
of tne Sample solution corresponds to that of the Stan¬ 
dard solution. 


ASSAY 
o procedurę 

Mobile phase: A mixture of 700 mL of methanol and 
1300 ml of water containing 5,84 g of sodium chloride 
and 1.0 mL of OJ N hydrocnlonc add 
Standard solution: 0.2 mg/mt of USP Nadolol RS in 
Mobile phase 

Sample solution: Equfvalent to 0,2 mg/ml of nadolof 
from NLT 20 finely powdered Tablets in Mobile phase f 
p repa red as follows. To a suitable amount of the po w- 
der in a suitable vo]umetric fiask, add Mobile phase to 
fili 75% of the total volume. Place the fiask in an ultra¬ 
sonic bath for 15 min, shaking fntermittently, and clar- 
ify the solution by filtration or centrifugation. Di lute 
with Mobile phase to votume. 

Chromatographic system 
(See Chromatograpny {6 21), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4,6-mm x 25-cm; packing LI 6 
Flow ratę: 1 ml/min 
Injection volume: 20 pL 
System suita bility 
Sample: Standard solution 
Suitability requirements 
Tatling factor: NMT 3 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Cakuiate the percentage of the labefed amount of 
nadolol (Ct^H^NO^ in the portion of Tablets taken: 

Result = (ruirs) x ( Cs/Cu ) x 100 

r Lt = peak response of nadolol from the Sample 

solution 

rs = peak response of nadolol from the Standard 
solution 

Cs - concentration of USP Nadolol RS in the 
Standard solution (mg/mL) 

Co ~ nominał concentration of nadolol in the 
Sample solution (mg/ml) 

Acceptance criteria: 90,0%-l 1 0.0% 

PBtFORMANti TESTS 
<• DISSOLUTION (711) 

Medium: 0.01 N hydrochloric add; 900 mL 
Apparatus 1: 100 rpm 
Time: 50 min 

Solution A; Dissofve 5.84 g of sodfum chloride in 
1440 mL of water. 

Mobile phase: Methanol and Solution A (560:1440). 
Adjust with OJ N hydrochloric add to a pH of 2.5. 
Standard solution: USP Nadolol RS in Medium 
Sample solution: Use fUtered portions of the solution 
uncler test. Dilute with Medium, as necessary. 
Chromatographic system and System suitability: Pro- 
ceed as directed in the Assay. 

Analysis 

Determine the percentage of the labeled amount of 
nadolol (C 1? hh;NO-i) dissolved: 

Result = (rjfs) x (Cs/L) x V x D x 100 

fu - peak response of nadolol from the Sample 
solution 

r$ - peak response of nadolof from the Standard 
solution 

Cs - concentration of USP Nadolof RS in the 
Standard solution (mg/ml) 

L - fabel claim (mg/tabietj 
V = volume of Medium, 900 mL 

D ~ difution factor used tn preparation of the 

Sample solution 
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Acceptance critena: NLT 80% (Q) of the labeled 
amount of nadolol (C^HzrNOj) is disso!ved. 

• Uniformity df Dosage Unit* (905): Meet the 
reąuirements 

ADDBTSOMAL REQUIR£MENT5 

* PACKAGiNG AND Storage: Preserve in tight containers. 

« USP Reference Standards (11) 

USP Nadolol RS 


Nadolol and Bendroflumethiazide 
Tablets 


DEFINITION 

Nadolol and Bendroflumethiazide Tablets contain NLT 
90.0% and NMT 110 . 0 % of the labeled amounts of 
nadolol (C 17 H 27 NO 4 ) and bendroflumethiazide 
(C w Hi 4 FiNiÓ,Sa). 

IDENTIFICATION 

* A. The refenbon times of the two major peaks of the 

Sample solution correspond to the correspondtng peaks of 
the Standard solution, obtained as directed in the Assay. 

ASSAY 

* Procedurę 

Use low-actinic glassware for the Sample solution and the 
Standard solution. 

Mobile phase: Transfer 5.62 g of sodium chloride and 
1.97 g of anhydrous sodium acetate to 1000 mL of 
water in a 2-L vo[umetric fiask. Add 4,0 mL of glacial 
acetic add and 800 mL of methanol Di lute with water 
to volume. 

System suitability solution; 0.4 mg/mL each of USP 
Nadolol RS and USP 2,4-Disulfamy(-5-EnfJuoromethylanh 
linę RS in methanol 

Standard solution: 0.4 mg/mL of USP Nadolol RS and 
0.4/ mg/mL of USP Bendroflumethiazide RS in metha* 
nol, where / is the ratio of the labeled amount of ben¬ 
droflumethiazide, in mg, to the labeled amount of 
nadolol, in mg/Tablet 

Sample solution: Nominally equlvalent to 0.4 mg/mL 
of nadolol in methanol prepared as foliows. Weigh and 
finely powder. Transfer a portion of the powder from 
NLT 20 Tablets, equivalent to 40 mg of nadolol, to a 
100-mL yolumetric fiask. Add methanol, and sonicate 
for 15 min with occasional shaking. Dilute with metha¬ 
nol to volume, and centrifuge. 

Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector; UV 270 nm 
Column: 4.6-mm x 30<m; paeking LII 
Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retentron times for nadolol and 
bendroflumethiazide are about 0.3 and 1.0, 
respectively.] 

Suitability reguirements 

Resolution: NLT 1.4 between the solvent and 2,4- 
disulfamyl-5-tnfluorometbylaniline peaks, NLT 1.4 be¬ 
tween the 2,4-disulfamyf-5-tnfluoromethylaniiine and 
nadolol peaks, and NLT 1.7 between the nadoloi and 
bendroflumethiazide peaks; System suitability solution 
Reiative standard deviation: NMT 3,0%, Standard 
solution 


Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the labeled amount of 
nadolol (C^HzrNO*) in the portion of Tablets taken; 

Result = (rJn) x (C s /C u ) x 100 

tu = peak response of nadolol from the Sample 
solution 

h =t peak response of nadoloi from the Standard 
solution 

Cs = concentration of USP Nadolol RS in the 
Standard solution (mg/mL) 

C w = nominał concentration of nadolol in the 
Sample solution (mg/mL) 

Caiculate the percentage of the labeled amount of 
bendroflumethiazide (CisHHhNjCLS*) in the portion of 
Tablets taken: 

Result = (ru/n) x (C s /Cu) x 100 

ru = peak response of bendroflumethiazide from 
the Sample solution 

r 5 = peak response of bendroflumethiazide from 
the Standard solution 

Cj = concentration of USP Bendroflumethiazide RS 
in the Standard solution (mg/mL) 

0/ - nominał concentration of bendroflumethiazide 

in the Sample solution (mg/mL) 

Acceptance critena: 90.0%-l 10.0% 

PERFORMANCE TEST5 

* Dissolution, Procedurę for a Pooled Sample (711) 

Protect Solutions from light throughout this test. 

Medium: 0.1 N hydrochlonc add; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: Dissolye the USP Nadolol RS and 
USP Bendroflumethiazide RS in the minima! amount of 
methanol, and dilute with Medium to the desired 
concentratlons. 

Sample Solutions: Sample per Dissolution (711). 

Uslng the filtered portion of the solution under test, 
dilute with Medium to a concentration that is sirmlar to 
the Standard solution. 

Chromatographic system, System suitability, and 
Analysis: Proceed as directed in the Assoy. 

Tolerances: NLT 80% (Q) of the labeled amounts of 
nadolol (C 17 H 27 NO 4 ) and bendroflumethiazide 
(C 15 H 14 F 3 N 3 O 4 S 2 ) is dissolved. 

* Uniformity of Dosage Units (905): Meet the reguire- 

ments for Content Uniformity 

ADD!TlONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers. 

* USP Reference Standard* (11 ) 

USP Bendroflumethiazide RS 
USP 2,4-DisulfamyLS-trifluoromethylanilme RS 
C7H 8 F 3 N s 0 4 Sz 319,29 
USP Nadolol RS 


Nafcillin lnijection 

» Nafcillin Injection is a sterile isoosmotic solution 
of Nafcillin Sodium and one or morę buffer sub- 
stances in Water for Injection. It contains dex- 
trose as a tonicity-adjusting agent. It contains an 
amount of nafcillin sodium equivalent to not less 
than 90.0 percent and not morę than 120.0 per- 
cent of the labeled amount of nafcillin 


L/l 
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(C21H22N2O5S). It conlains no anLEmicrobial 
preservatives. 

Packaging and storage —Preserve as descrlbed in Pockag- 
irtg and Storage Reguirements (659), Injection Packaging . 
Malntain In the frożen State. 

Labeling— Et meets the requirements for Labeling (7), Lobels 
and Labeling for Injectabie Products. The la bel States that it is 
to be thawed just prior to use, describes conditions for 
proper storage of the resultant solution, and directs that the 
solution is not to be ref rożen. 

USP Reference standards (11)— 

USP Endotoxin RS 
USP Nafdllin Sodium RS 

Identification— The retention time of the major peak fo^ 
nafdilin in the chromatogram of the Assay preparation corre- 
sponds to that in the chromatogram of the Standard prepa¬ 
ration , as obtained in the Assay, 

Bacterial Eindotoxm5 Test (85)— Et contains not morę 
than 0.1 3 USP Endotoxin Unit per mg of nafdllin. 

Stenlity Tests (71)—It meets the requirements when 
tested as directed for Membranę Filtration under Test for Ste- 
ality of the Product to be Examined , 
pH (791): between 6.0 and 8.5. 

Particulate ft/latfer m injecfions (788): meets the re- 
quirements for sma]l-volume Injections. 

Assay-— 

Acetic acid solution i, 0.05 M Sodium acetale, Diluent, Mo¬ 
bile phase, Standard preparation, Resoluthn solution, and 
Chromatographk system —Proceed as directed En the Assay 
under Nafdllin Sodium * 

Assay preparation —Allow one Container of Injection to 
thaw, and mix. Transfer an accurately measured volume of 
fnjeclion, equivalent to about 40 mg of nafdllin, to a 
100-niL vofumetnc fiask, dilute with Diluent to volume, and 
mix. 

Procedurę^ Proceed as dErected for Procedurę in the Assay 
under Na fali in Sodium. Calcu !ate the quantity, in mg, of 
nafciflin (C 21 H 22 N 2 G 5 S) in each mL of the Injection taken by 
the formula: 

0 MC/V)(ru/n) 

in which C is the concentration, in pg per ml, of nafdllin in 
the Standard preparation; V\s the voEume, In mL, of Injec- 
tion taken to prepare the Assay preparation; and ru and r* 
are the nafdllin peak responses obtained from the Assay 
preparation and the Standard preparation, respectively. 


MafcSBBm for Bnjegtion 

» Nafdllin for Injection contains an amount of 
Nafdllin Sodium equivalent to not less than 
90.0 percent and not morę than 120.0 percent of 
the labeled amount of nafdllin (C21H22N2O5S). 


Change to read: 

Packaging and storage— Pres erve as descrlbed in m Pack¬ 
aging and Storage Requirements (659), Injection Packaging, 
Packaging for constitutionm tcu 


U5P Reference standards (11)— 

USP Endotoxin RS 
USP Nafdllin Sodium RS 

Constituted solution —At the time of use, it meets the 
reguirements for fnjections and Implanted Drug Products (1), 
Specific Tests, C ompieteness and clarity of Solutions * 
Identification— The retention time of the major peak for 
nafdllin in the chromatogram of the Assay preparation corre- 
sponds to that in the chromatogram of the Standard prepa¬ 
ration , as obtained in the Assay. 

Bacterial Endotoxins Test (85)—It contains not morę 
than OJ 3 USP Endotoxin Unit per mg of nafdllin. 

Sterility Tests (71)—It meets the requirements when 
tested as directed for Membranę Filtration under Test for Ste¬ 
nlity of the Product to be Examined. 
pH (791): between 6.0 and 8*5, in the solution consti- 
tuted as directed in the EabeEing. 

Waler Determmafion, Method I (921): between 3,5% 
and 5,3%. 

Particulate foflatter in Injections (78S): meets the re- 
quirernents for smalfwolume tnjections. 

Olher requirements—It meets the reguirements for Uni¬ 
form} ty of Dosage Units (905) and Labeling {7), Labels and 
Labeling for Injectabie Products . 

Assay— 

Acetic acid solution, 0.05 M Sodium acetale, Diluent Mo¬ 
bile phase, Standard preparation, Resolution solution, and 
Chromatographic system —Proceed as directed En the Assay 
under Nafdllin Soaium. 

Assay preparation 1 (where Et Es represented as being in a 
single-dose Container)—Constltute Nafciflin for Injection in a 
volume of water, accurately measured, corresponding to the 
volume of solvent specified in the labeling. Withdraw all of 
the wlthdrawabEe contents, using a sultable hypodermic 
needie and syringe, and dilute quantitatively with Diluent to 
obtarn a solution havlng a concentration of about 0.4 mg of 
nafdllin (C^hbzN^GsS) per ml. 

Assay preparation 2 (where the label States the guantity 
of nafdllin in a glven volume of constituted solution)'—Con- 
stitute Nafdllin For EnjectEon in a vo!ume of water, accurately 
measured, corresponding to the volume of so!vent specified 
In the labeling. Dilute an accurately measured volume of the 
constituted solution quantitative[y with Diluent to obtain a 
solution havlng a concentration of about 0.4 mg of nafdllin 
(C 21 H 22 N 2 O 5 S) per mL. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Nafdllin Sodium. Calcu f a te the quantity, in mg, of 
nafdllin (C 21 H 2 ZN 2 O 55 ) in the portton of constituted NafciEIIn 
for Injection taken by the formula: 

{C! 1Q00)(L/ D)(r u / r$) 

in which L is the labeled guantity, in mg, of nafdllin in the 
portion of Nafdllin for Injection taken; D is the concentra- 
tion, In mg per ml, of nafdllin in Assay preparation 1 or 
Assay preparation 2, as appropriate, based on the volume of 
constituted Nafdllin for Injection taken and the extent of 
dilution; and the other terms are as defined Iherein. 

Perform the above procedurę on 10 containers where it Is 
represented as being in a single-dose Container and, If nec- 
essary, on 10 containers where the label States the guantity 
of nafciflin in a given vofume of constituted solution. Use 
the Individual resulls to determine the Unjformity of dosage 
units and the average thereof as the Assay vafue. 
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NafcilSira Sodium 



C2tH2iN 2 NaO s S * H 2 0 454.47 
4-Thia-l -azabicyclo[3.2.Q]heptane-2-carboxyiic acid, 
ó-[[(2-ethoxy-1-naphtha[enyl)carbonyI]amino]-3,3- 
dimethyl-7-oxo-, monosodium salt, monohydraty [25- 
(2 a t 5a t 6P)]. 

Monosodtum (25,5/?,ó/?)-ó-(2-ethoxy-l-naphthamido)-3,3- 
d im ethyI- 7-oxo-4-th ia-1 -azabicy cfo[3.2.0] h epta ne- 
2-carboxyfate monohydrate [71 77-50-6]* 

Anhydrous 436.47 [985-16-0], 

» Nafciflin Sodium has a potency equivalent to 
not less than 820 pg of nafdllin (C 21 H 22 N 2 O 5 S) 
per mg. 

P^ckagircg and storagę—Preserve In tlght contaEners, 
Label Ing— Where it Es intended for use in preparing inject- 
able dosage forms, the label States that rt is sterife or must 
be subjected to further processing during the preparation of 
injectaole dosage forms. 

USP Reference standard; (11)— 

USP Nafciflin Sodium RS 
USP Endotox?n RS 
IdentificatSon— 

A: Ultraviofet Absorption (1 97U)— 

Solution: 50 (ig per mL. 

Medium: water. 

Br The retention tlme of the major peak for nafcflfin in 
the chroma tog ram of the 4ssoy preparation corresponds to 
that In the chro mato gram of tne Standard preparation, as 
obtained in the Assay. 

C: It responds to the tests for Sodium (191). 

Crysfallinily (695): meets the requErements. 

pH (791): between 5.0 and 7.0, in a solutfon containing 

30 mg per ml. 

Water Betermination, Method I (921): between 3,5% 
and 5.3%. 

Other reqii9remnents—Where the label States that Nafdllin 
Sodium is stenie, it meets the requirements for Steni i ty Tests 
(71) and for Bacteriat endotoxins under Nafciflin for injection. 
Where the label States that Nafciflin Sodium must be sub¬ 
jected to further processing during the preparation of InjecL- 
able dosage forms, it meets the requiremenls for Bacteria! 
endotoxins under Nafdllin for Injection * 

Assay—- 

Acetic acid solution —Prepare a 1 in 20 solution of glacial 
acetic acid and water. 

O.OS M Sodium acetate —Dissolve 6.8 g of sodium acetate 
in aboul 800 mL of water, adjust with Acetic acid solution to 
a pH of 7*5, dllute wEth water to 1000 mL, and mix. 

Mobile phase —Prepare a suitabfe filtered and degassed 
mixture of 0,05 M Sodium acetate and aceton itrile (70:30). 
Make adjustments if necessary (see System Suitability under 
Chromatography (621))* 

Diiuent —Dissoke 6.9 g of sodium ci tratę in about 800 mL 
of water, adjust with 1 N hydrochloric acid to a pH of 7.0, 
diiute with water to 1000 mL, and mix. 

Standard preparation- —Dissofve an accurately weighed 
guantlty of USP Nafdllin Sodium RS quantitatively in Diiuent 


to obtain a solution having a known concentration of about 
400 jag of nafciliin (C 21 H 2 2 N 2 0 s 5 ) per mL. 

Resolution solution —Prepare a solution of orcinol in water 
containing about 35 mg per ml. Add 0.5 mL of this solution 
to 25 mL of Standard preparation to obtain a solution con- 
tainlng about 0,7 mg of orcinol and 400 pg of nafciliin per 
mL. 

Assay preparation —Transfer about 88 mg of Nafciliin So¬ 
dium, accurately weighed, to a 200-mL vo!umetric fiask, di- 
lute with Diiuent to voJume, and mix. 

Chromatographic system (see Chromatography (621))—-The 
liquid chromatograph is eauipped with a 254-nm detector 
and a 3.9-mm x 30-cm column containing packing LI. The 
flow ratę is about 1 mL per minutę. Chromatograph the Res¬ 
olution solution , and record the peak responses as directed 
for Procedurę: the relative retention times are about 0.8 for 
orcinol and 1.0 for nafciflin; and the resolution between the 
orcinol and nafciliin peaks is not less than 2.0. Chromato¬ 
graph the Standard preparation, and record the responses as 
directed for Procedurę: the tailing factor for the anaiyte peak 
is not morę than 1 ,5; and the relative standard deviation for 
replicale Injections is not morę than 2 . 0 %. 

Procedurę —Se para teJy inject equal volurnes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
fity, in pg, of nafciflin (CnH^N^OsS) in each mg of Nafciliin 
Sodium taken by the formula: 

200(C / W)(r u / r-s) 

En which C is the concentration, in pg per ml, of nafciliin 
(C 2 i H 22 N 2 O 5 S) In the Standard preparation; W is the weight, 
in mg, of the portion of Nafdllin Sodium taken; and r u and 
rs are the nafciliin peak responses obtained from the Assay 
preparation and the Standard preparation, respectively. 


Nafciliin Sodimn Capsules 

» Nafciliin Sodium Capsules contain not less than 
90.0 percent and not morę than 1 20.0 percent of 
the labeled amount of nafciliin (C^i h J2 n 2 o 5 s). 

Packagirtg and storage —Preserve in tighf containers. 

USP Reference standard* (11)— 

USP Nafciliin Sodium RS 
Dissolution (711)— 

Medium: water; 900 mL. 

Apparatus 1: 100 rpm. 

Time: 45 minutes. 

Procedurę—De termine the amount of nafciliin 
(C 21 H 22 N 2 0 5 S) by a suiLabie validated spectrophotometric 
anaiysis of a filtered portion of the solution under test, suita- 
bly diluted with Medium, if necessary, in comparison with a 
Standard solution having a known concentration of USP 
Nafciliin Sodium RS in tne same medium* 

Tolerances —Not less than 75% (Q) of the labeled amount 
of C 2 iH 22 N 2 0 5 S is dissolved in 45 minutes. 

Unaformafy of dosage units (905): meet the require- 
ments. 

Water Detemdnation, Method i (921): not morę than 
5*0%, 


Change to read: 

Assay-“Proceed as directed under Antibiotics—Microbial As- 
says (81), using not iess than 5 Capsules biended for 4± 1 
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minutes In a high-speed glass blender jar containing an ac- 
curately measured volume of *Buffer BJ* (cn Mtay-ąoi7> Dilute 
an accurately measured volume of this stock solution quan- 
titativefy with *Buffer E 7# (cn i.May* 2 om to obtain a Test Difu- 
tion having a concentration assumed to be egual to the me¬ 
dian dose leve! of the Standard. 


Nafdllin Sodium for ®ral Solution 

» Nafdllin Sodium for Orał Solution contains not 
less than 90.0 percent and not morę than 
120.0 percent of the labeled amount of nafcillin 
(C 21 H 22 N 2 O 5 S). It contains one or morę suitable 
buffers, colors, diluents, dispersants, flavors, and 
preservatives. 

Packaging and storage—Preserve in tight containers. 

USP fteference standards (11)— 

USP Nafcillin Sodium RS 
Uniformity of dosage units (905)— 

FOR SOLID PAC KAC ED IN SINCLE-UNIT CONTAINERS: meets the 
requirements. 

De!iverable voSume (698): meets the requirements. 
pH <791): between 5.5 and 7.5, in the solution constr- 
tuted as directed In the labeling. 

Water DetermSnateon, Method 7 (921): not morę than 
5.0%, 

Change to read: 

Assay— Proceed as directed under Antibiotics — Microbiai As- 
says (81), using Nafcillin Sodium for Orał Solution consti- 
tuted as directed in the labeling. Dilute an accurately meas¬ 
ured vo!ume of the solution quantitativefy with *Burfer 
B I* (cn i-May- 2 oj 7 ) to obtain a Test Difution naving a concentra¬ 
tion assumed to be equaf to the median dose Tevel of the 
Standard. 


Nafcillin Sodium Tablets 


» Nafcillin Sodium Tablets contain not less than 
90.0 percent and not morę than 120.0 percent of 
the labeled amount of nafcillin (C 21 H 22 N 2 O 5 S). 

Packaging and storage—Preserve in tight, lighi-resistant 
containers, 

USP Referemce standards (11)— 

USP Nafciflin Sodium RS 

Oissolution (711)— 

pH 4,0 buffer— Transfer 10.94g of anhydrous dibaslc so¬ 
dium phosphate and 12.92 g of dtric acicl monohydrate to 
a 1 -liter volumetric fiask, dissolve in water, dilute with water 
to volume, and mix. 

Medium: pH 4.0 b uff er; 900 mL 
Apparatus 2: 50 rpm. 

Time: 45 minutes. 

Procedurę —Oetermine the amount of nafcillin 
(C 2 TH 22 N 2 O 5 S) disso!ved from UV absorbances, at the wave- 
length of maximum absorbance at about 280 nm of filtered 
portions of the solution under test, suitably diiuted with Me¬ 
dium, if necessary, in comparison with a Standard solution 


havmg a known concentration of USP Nafcillin Sodium RS En 
the same medium. 

Tolerancez —Not less than 75% of the labeled amount 
of nafcillin (C 21 H 22 N 2 O 5 S) is dissolved in 45 minutes. 
Uniformify of dosage units (905): meet the require- 
ments. 

Water Defermination, Method l (921): not morę than 
5,0%, 


Change to read: 

Assay—Proceed as directed under Antibiotics—Microbiai 4s- 
says (81), using not less than 5 Tablets blended for 4±1 
minutes rn a high-speed glass blender jar containing an ac- 
curatefy measured volume of *Buffer B/l e (cn um^oizj. Dilute 
an accurately measured volume of this stock solution quan- 
titatively with *8uffer E 7* ^ 1 Mayzoi 7 ) to obtain a Test DHu - 
don having a concentration assumed to be equa! to the me¬ 
dian dose Jevel of the Standard. 


Naftifine Hydrochloride 


C 21 H 21 N-HCI 323.86 

1 -Naphthalenemethanamine, /V-methy3-N-(3-phenyl- 
2 -propenyl)-, hydrochloride, (£)-; 
(£)-N-Cinnamyl-iV-methyM -naphthalenemethylamine hydro¬ 
chloride [65473-14-5]. 

DEFINIT10N 

Naftifine Hydrochloride contains NLT 99.0% and NMT 
101.0% of naftifine hydrochloride (C 21 H 21 N - HCI), calcu- 
lated on the dried basis. 

IDENTIFICATfiOMI 

* A. INFRARED ABSORPTBON (197K) 

* B. The retendon time of the major peak of the Sample 

solution corresponds to that of the standard solution , as 
obtained in the Assay . 

ASSAY 
® Procedurę 

Mobile phase: n-Hexane, absolute alcohol, dimethyl- 
formamide, and formie acid (200:60:40:2), Cover 
tightly with a moisture-proof film, and allow to stand 
for 12 h at room temperaturę. 

Standard solution: 0.2 mg/mL of USP Naftifine Hydro¬ 
chloride RS in Mobile phase 

Sample solution: 0,2 mg/mL of Naftifine Hydrochloride 
in Mobile phase 
Chromatographic system 
(See Chroma tog ropny (621), System Suitabifity.) 

Modę: LC 

Deteetor: UV 270 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L3 
Flow ratę: 2 mL/min 
Injection volume; 15 pL 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of naftifine hydrochloride 
(C 21 H 21 N ■ HCl) in the portion of Naftifine Hydrochlo¬ 
ride taken: 

Result = (ru/rs) x ( Cs/Cu ) x 1 00 
fu - peak response from the Sample solution 
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rj = peak response from the Standard soiution 
Ci = concentration of USP Naftifine Hydrochloride 
RS in the Standard soiution {mg/mL) 

C u = concentration of the Sample soiution (mg/mL) 
Acceptance criteria: 99.0%-101.0% on the dried basis 

IMPURKTIES 

* Residue on iGNmoN (28l>: NMT 0.l% 


Delete the fotiowing: 

# * * Heavy Metals, Method II (231): 10 ppm# < 0 ^*, h«v»ib> 

* Organic smpurhies 

Mobile phase, Standard soiution, Sample soiution, 
and Chromatographie system: Proceed as directed in 
the Assay. 

Analysis 

Sample: Sampie soiution 

Caleulate the percentage of each impurity in the por- 
tion of Naftifine Hydrochloride taken: 

Result = (Wr r ) x 100 

ru - peak response for each impurity 
r T = sum of ail the peak responses 
Acceptance criteria 
lndividual impurity: NMT 0.1% 

Totai impurities: NMT 1.0% 

SPECIFIC TESTS 

* LOSS ON Drying <731) 

Analysis: Dry over phosphorus pentoxrde at 105° for 4 
h* 

Acceptance criteria: NMT 0.5% 

ADDfTfONAL REQUIREMENT$ 

* Packaging and Storage: Preserve in tight containers. 

* USP Reference Standards (11) 

USP Naftifine Hydrochloride RS 


Naftifine Hydrochloride Cream 

DEFINITION 

Naftifine Hydrochloride Cream contains NLT 90.0% and 
NMT 110.0% of the labeled amount of naftifine hydro- 
chlonde (CaiH^N HCI) In a water-mlsdbje base. 

IDENTIFICATION 

9 A. The retention time of the major peak of the Sample 
soiution corresponds to that of tne Standard soiution , as 
obtatned in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: mHexane, alcoho!, dimethyfformamidą 
and formie add (200:60:40:2). Cover tightiy with a 
moisture-proof film, and allow to stand for 12 h at 
room temperaturę. 

Standard solutfon: 0.2 mg/mL of USP Naftifine Hydro 
chloride RS in Mobile phase 

Sampie soiution: Transfer 1000 mg of Cream to a 
100-mL volumetric fiask. Dissol^e in 60 mL of methanol, 
mix vigorously for 2 min, and dilute with methanol to 
volume. Heat at 45° for 5 min, and cool to room 
temperaturę. 


Chromatographie system 

(See Chroma tog ropny (621), System Suitability.) 

Modę: LC 

Detector: UV 270 nm 
Coiumn; 4.6-mm x 25-cm; 5-pm packing L3 
FIow ratę: 2 mL/rnin 
[njection volume: 15 pL 
Anaiysis 

Sampies: Standard soiution and Sampie soiution 
Caleulate the percentage of the labeled amount of naf¬ 
tifine hydrochloride (C 2 iHnN * HC!) in the portion of 
Cream taken: 

Result - (ru/fs) x (Cs/Cu) x 100 

r u - peak response from the Sampie soiution 

r 5 - peak response from the Standard soiution 

Q = concentration of USP Naftifine Hydrochloride 
RS in the Standard soiution (mg/mL) 

Cu - nominał concentration of naftifine 

hydrochloride in the Sampie soiution 
(mg/mL) 

Acceptance criteria: 90.0%-1 10.0% 

PERFORMANCE TESTS 

• Minimum FIll (755): Meets the reąuirements 

SPECIFIC TESTS 

* MlCROftlAŁ ENUMERATION TESTS (61) and TESTS FOR SPECI- 
fied Orcanisms (62): It meets the requirements of the 
tests for absence of Staphylococcus aureus and Pseudomo- 
nas oeruginosa . 

*PH(791): 4.0-6.0 

ADDITIONAL REQU1REMENT5 

* Packaging ano Storage: Preserve in well-dosed 
containers. 

• USP Reference Standards (11) 

USP Naftifine Hydrochloride RS 


Naftifine Hydrochloride Gei 

DEFINITION 

Naftifine Hydrochloride Cel contains NLT 90,0% and NMT 
110.0% of the labeled amount of naftifine hydrochJoride 
(GmHjiN ■ HCI) In a water-miscible base. 

IDENTIFICATION 

* A. The retention time of the major peak of the Sampie 
soiution corresponds to that of tne Standard soiution , as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: n-Hexane, alcohol, dimethyiformamidą 
and formie add (200:60:40:2). Cover tightiy with a 
moisture-proof film, and allow to stand for 12 h at 
room temperaturę. 

Standard soiution: 0.2 mg/mL of USP Naftifine Hydro- 
chloride RS in Mobile phase 

Sample soiution: Transfer 1000 mg of Cel to a 100-mL 
volumetric fiask. Dissofve in 60 mL of methanol, mrx 
vigorously for 2 min, and dilute with methanol to vol- 
ume. Heat at 45° for 5 min, and cool to room 
temperaturę. 
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Chromatographic system 

(See Chroma tog ropny (621), System Suitabifity.) 

Modę: LC 

Detector: UV 270 nm 

Column: 4.6-mm x 25-cm; 5-p.m packing L3 
FIow ratę: 2 mL/min 
fnjection volume: 20 pL 
Anaiysrs 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the labeled amount of naf¬ 
tifine hydrocnforide (C?iH^iN - HC1) m the portion of 
Ce! taken: 

Result - (rtj/rs) x (Cs/ Cu) x 1 00 

r v - peak response from the Sample solution 

r$ ~ peak response from the Standard solution 

C s - concentration of USP Naftifine Hydrochlonde 
RS in the Standard solution (mg/ml_) 

Cu - nomina! concentration of naftifine 

hydrochlonde in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TE5TS 

* Minimum Fill (755): Meets the requirements 

SPECIFIC TESTS 
O CONTENT OF ALCOHOL 

Internal standard solution: Transfer lO.OmL of n-pro- 
pyl alcohol to a 200-mL votumetnc fiask, and dilute 
with water to volume. 

Standard stock solution: 10.0 mg/mL of alcohol 
Standard solution: Transfer 3.0 ml of fnternai standard 
solution to a 10-mL volumetric fiask, and dilute with 
Standard stock solution to vo1ume, 

Sample solution: Transfer 250 mg of Ge! to a suitable 
Container. Add 14.0 mL of water and 6.0 mL of interno! 
standard solution, and shake for 15 min. 
Chromatographic system 
(See Chromatograpny (621), System Suita bili ty.) 

Modę: CC 

Detector: Flame Eonization 

Column: 12-mm x 1.5-m; 80- to 100-mesh support 

Temperatures 
Snjector: 200" 

Column: 170° 

Detector: 200 c 
Carrier gas: Nitrogen 
FIow ratę: 45 mL/min 
Injection vo!ume: 1 pL 
System suitabilfty 
Sample: Standard soiution 
Suitability reguirements 

Resolution: NLT 2,0 between alcohol and the inter¬ 
nal standard 

Capacity factor, k': 2.0-3.5 for alcohol and 6.0-8.0 
for the internal standard 
Tailing factor: NMT 2.5 
Relative standard deviation: NMT 2.5% 

Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of alcohol (C 2 H 5 GH) in the 
portion of Gef taken: 

Result = (Ru/Rs) x (Cs/Cu) x 100 

Ru ~ peak response rado of alcohol to the interna! 

standard from the Sample solution 
Rs = peak response ratio of alcohol to the internal 
standard from the Standard solution 
Cs = concentration of alcohol in the Standard 
solution (mg/mL) 

Cu - concentration of the Sample soiution (mg/mL) 


Acceptance criteria: 4Q%-45% 
a Micro Bi al Enumeration Tests (61) and Tests for Spęd 
fied Orcanisms (62): II meets the requirements of the 
tests for absence of Staphylococcus aureus and Pseudomo- 
nas aeruginosa , 

« PH (791): 5.5-7.5 

ADDmONAL REQUIREMENT$ 

o Packaging and Storage: Presen/e in tight containers. 

* USP Refehence Standards (11) 

USP Naftifine Hydrochlonde RS 


Nalidixfc Acid 



232.24 

1,8-Naphthyndine-3-carboxylic acid, 1 -ethyl-1,4-dihydro- 
7-methyL4-oxo-; 

1 -Ethyl-1,4-dihydro-7-methyl-4-oxo-1,8-naphthyndine-3<ar- 
boxylic add [389-08-2]. 

DEF1NITBON 

Naltdixk Acid contains NLT 99.0% and NMT 101.0% of 
na!idixic acid (C^H ^N^Ch), calculated on the dried basls. 

IDENTIFICATION 

9 A, INFRARED ABSORPTION ( 197 K) 

9 B. Ultra vtoiET Absorption (197U) 

Analytioai wavelength: 258 nm 
Sample soiution: 5 jag/ml in 0.01 N sodium hydroxide 
Acceptance criteria: Absorptivtties, caiculated on the 
dried basis, do not differ by morę than 3.0%. 

A5SAY 

■ Procedurę 

Sample solution: Drssolve 250 mg of Nalidixic Acid in 
30 ml of dimethylformamide previously neutralized 
with thymoiphthaiein TS. 

Titrimetric system 
Modę: Direct titration 

Titrant: 0.1 N lithium methoxide VS In methanol 
Endpoint detection: Visuat 
Analysis: Titra te the Sample solution with Titrant f using 
a magnetic stirrer and taking precautions against ab¬ 
sorption of atmospheric carbon dioxide. Each mL of 0.1 
N lithium methoxide is equivalent to 23.22 mg of 
nafidixic acid (C 12 H 12 N 2 Ó 3 )- 

Acceptance criteria: 99.0%-101.0% on the dried basis 

IMPURITIES 

® Residue on Ignition (281): NMT 0.1% 


Delete the foltowing: 

** Heaw Metals, Method II (231): NMT 20 ppm* (Official F- 

fan-201 B) 

9 Organic Iwipurities 

Standard stock soiution: 1.0 mg/mL of USP Nalidixic 
Acid RS in chloroform 

Standard Solutions: Diiute the Standard stock solution 
quantitatively with chloroform to obtain Standard Solu¬ 
tions having the compositions shown in Tahle 1. 
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Table 1 


Standard 

solution 

Di lut i on 

Concentration 

(mg/mL) 

Percentage 
(for comparbon 
with 

Sample solution) 

A 

1 in 10 

04 

0.5 

B 

1 in 25 

0.04 

0.2 

£ 

1 in 50 

0.02 

0.1 


Sample solution: 20 mg/mL of Naiidixic Add in 
chloroform 

Chromatographic system 

($ee Chromatogropny {62^), Thtn-Layer Chromato- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic sili ca 
gel mlxture 

Application volume: 10 p l . 

Developing solvent system: Alcohol, chloroform, and 
5 M ammonium hydroxide (70:20:10) 

Anafysis 

Samples: Standard sofution A f Standard solution B t 
Standard solution C, and Sample sofution 
Apply the Samples separateiy, positlon the piąte in a 
chromatographic cham ber, and deve!op tne chromać 
ograms untll the solvent front Has moved three- 
fourths of the length of the piąte. Remove the piąte 
from the chamber, mark the solvent front, and allow 
the solvent to evaporate with the aid of warm circu- 
lating air. Examine the piąte under short-wavelength 
UV light. Compare the intensities of any secondary 
spots observed in the Sample solution with those of 
tne prjncipal spots in the Standard Solutions. 

Acceptance criteria: No secondary spot is morę intense 
than the princtpal spot obtained from Standard solution 
A (0,5%), and the sum of the intensities of all second¬ 
ary spots obtained from the Sample solution es NMT 
1 . 0 %. 


SPECIFIC TESTS 

* Melting Rangę qr Temperaturę (741): 225^-231° 

* Łoss on Drying (731) 

Analysis: Dry at 105° for 2 h. 

Acceptance criteria: NMT 0.5% 

ADD0TIONAL REQUIREMENTS 

* PACKAGING and Storage: Preserve in tight containers. 

* USP Reference Standards (11) 

USP Nalidixic Acid RS 


Na1idixic Acid Ora! Suspension 

DEFINITSON 

Nalidixic Acid Orał Suspension contains NLT 95.0% and 
NMT 105.0% of the labeled amount of nalidixic acid 
(C 12 H 12 Ń 2 O 3 ) in a suitable aqueous vehide. 

IDENTIFICATION 

* A. The retention time of the na!idixic acid peak of the 
Sompie solution corresponds to that of the Standard solu- 
tion f as obtained in the Assay. 

ASSAY 
® Procedurę 

Solution A: 2.41 g/L of di basie potassium phosphate in 
water 

Solution B: 7.49 g/L of hexadecyitrimethylammoniurr 
bromide in methanol 

Mobile phase: Methanol, Solution Ą and Solution B 
(325:325:350), with an apparent pH of about 10 


interna! standard solution: 0.8 mg/mL of sulfanilic 
acid in Mobile phase 

Standard stock solution: 0.1 8 mg/mL of USP Nalidixic 
Acid RS in methanol 

Standard solution: 36 pg/mL of USP Naiidixic Acid RS 
prepared as follows. Transfer 5.0 mL of Standard stock 
solution and 1.0 mL of Internal standard solution to a 
25-mL voJumetnc fiask. Dilute with methanol to 
vo3ume. 

Sample stock solution: Nomlnally 0.3 mg/mL of 
nalidixie acid prepared as follows. Transfer 150 mg of 
nafidlxic acid from a vo!ume of freshly mixed Orał Sus¬ 
pension to a 500-mL volumetric fiask. Add 400 mL of 
methanol, and sonicate for 30 min. Shake by mechani- 
cal means for 30 min, sonicate agatn for 30 min, dilute 
with methanol to volume, mix, and filter. 

Sample solution: Nominally 36 pg/mL of nalidixic acid 
prepared as follows. Transfer 3.0 mL of the elear fUtratę 
from Sample stock solution and 1.0 ml of Internal stan¬ 
dard solution to a 25-mL vofumetric fiask, and dilute 
with methanol to vofume, 

Chromatographic system 
(See Chromatography (621), System Su i lab Hity.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing U 
Flow ratę: 1.5 mL/min 
Injectton volume: 20 pL 
System suitabifity 
Sample: Standard solution 

[Notę—T he relative retention times for sulfanific add 
and nalidixic acid are 07 and 1 . 0 , respectively.] 

Suita bil ity reguirements 
Resolution: NLT 1 between sulfanilic add and 
nafidixic acid 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard sofution and Sample solution 
Calculate the percentage of the labeled amount of 
nalidixic acid (C 12 H 12 N 2 O 3 ) in the portion of Orał Sus¬ 
pension taken: 

Result = (Ru/Rs) x (Q/C 0 ) x 100 

Ru - peak area ratio of nalidixic acid to sulfanilic 
acid from the Sample solution 
R s = peak area rafio of nalidixic acid to sulfanilic 
acid from the Standard solution 
Cs = concentratEon of USP Nalidixic Acid RS in the 
Standard sofution (pg/mL) 

Cu - nominał concentration of na!idixic acid in the 
Sample sofution (pg/mL) 

Acceptance criteria: 95.0%-1G5.0% 

PERFORMANCE TESTS 

# Uniformu v of Dosage Units (905): Meets the reguire- 

ments for Orał Suspension packaged in single-unit 
containers 

« Deuverable Volume (698): Meets the reguirements for 
Orał Suspension packaged in multipie-unit containers 

ADD1TIONAL REQUIREMENTS 

® Packaging and Storage: Preserve in tight containers. 

* USP Reference Standards (11) 

USP Natidixic Acid RS 


NaBidixic Acid Tablets 


DEFINITION 

Nalidixic Add Tablets contain NLT 93.0% and NMT 107.0% 
of the labeled amount of nalidixic acid (C 12 H 12 N 2 O 1 ). 


USP Monographs 















onograpns 


5272 Nalidixic / Offidat Monographs 


USP 40 


IDENTIFICATION 

• A. The retention time of the nalidixk add peak of the 
Sompie solution corresponds to that of the Standard solu* 
thn , as obtatned in the Assay, 



ASSAY 
» Procedurę 

Solution A: 2,41 g/L of dibastc potassium phosphate in 
water 

Solution B: 7,49 g/L of hexadecyltrimethylammonium 
bromide in methanol 

Mobile phase: Methanol, Solution A, and Solution B 
(325:3/5:350), with an apparent pH of about 10 
Internal standard solution: 0.8 mg/mL of sulfanilic 
acid in Mobile phase 

Standard stock solution: 0.18 mg/mL of USP Nalidixic 
Acid RS in methanol 

Standard solution: 36 jag/mL of USP Nalidixic Acid RS 
prepared as follows. Transfer 5.0 mL of Standard stock 
solution and 1,0 mL of Internal standard solution to a 
25-mL volumetric fiask. DiJute with methanol to 
volume. 

Sampie stock solution: Nominally 0.3 mg/mL of 
nalidixłc acid prepared as follows. Weigh and finely 
powder NLT 20 Tablets. Transfer 150 mg of nalidixic 
acid from a portion of the powder to a 500-mL volu- 
metric fiask. Add 400 mL of methanol, and sonicate for 
30 min, Shake by mechanical means for 30 min, soni* 
cate again for 30 min, dilute with methanol to volume, 
mix, and fifter. 

Sampie solution: Nominally 36 pg/ml of nal!dixic acid 
prepared as follows. Transfer 3*0 mL of the elear filtrate 
from Sampie stock solution and 1,0 mL of Interna! stan¬ 
dard solution to a 25-mL volumetr<c fiask, and dilute 
with methanol fo vofume. 

Chroma tog raphic system 
(See Chromatograpny (621), System Suitabiiity .) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
Ffow ratę: 1.5 mL/min 
Injectlon volume: 20 pi 
System suitabiiity 
Sampie: Standard solution 

[Notę—T he reiative retention times for sulfanilic add 
and nalidixic add are about 0.7 and 1.0, respective!y.] 
Suitabiiity reąuirements 
Resolution: NLT 1 between sulfanilic acid and 
nalidixic add 

Relatrve standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
naltdlxtc acid (C^H^N^Ch) in the portion of Tablets 
taken: 


Result = (Ru/Rs) x (Cs/ Cu) x 100 


tfu = peak area ratio of nalidixic add to sulfanilic 
acid from the Sampie solution 
R$ = peak area ratio of nalidixic add to sulfanilic 
acid from the Standard solution 
C$ - concentration of USP Nalidixfc Acid RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of nalidixrc add in the 
Sampie solution (mg/mL) 

Acceptance criteria: 93.0%“107.0% 


PERFORMANCE TEST5 
* Dissolution (711> 

Medium: pH 8.60 buffer prepared by mixing 2.3 
volume5 ot 0.2 M sodium hydroxide with 2.5 volumes 
of 0.2 M monobasic potassium phosphate and 2.0 
vo!umes of methanol Cool, mix with water to obtain 
10 volumes of solution, and adjust, if necessary, by 


adding 1 N sodium hydroxide to a pH of 8.60 ± 0.05; 
900 mL 

Apparatus 2: 60 rpm 
Time: 30 min 

Standard solution: A known concentration of USP 
Na!idixic Acid RS in 0,01 N sodium hydroxide 
Sampie solution: A flltered solution under test, sultably 
diluted with 0.01 W sodium hydroxide, if necessary, in 
comparison with Standard solution 
Blank: Mixture of Medium and 0.01 N sodium hydrox- 
ide in the same proportions as present in the Sampie 
solution 

Instrumenta! conditions 
Modę: UV 

Analytkal wave!ength: 258 nm 
Analysis: Determine the amount of nalidixic acid 
(C^HuN^Oi) dissolved. 

Toterances: NLT 80% (Q) of the labeled amount of 
naUdixic acid (CizH^NiOi) is disso!ved. 

* Uniformitv of Dosage Units (905): Meet the 
requirements 

ADDITIONAL REQU1REMENT5 

* Packaging and Storage: Preserve in tight containers. 

* USP Reference Standards (11) 

USP Nalidixic Acid RS 


Nalorphine Hydrochloride 



CwHjiNOi * HCI 347.84 
M or p h I n a n- 3, ó-d i o 1, 7,8 i dehy d ro-4,5~epoxy- 
17-(2-propenyl)-(5a,6a)-, hydrochloride* 

17-Allyl-7,8-didehydro-4,5a-epoxymorphinan-3,6a-diol hy* 
drochloride [57-29-4]. 

» Nalorphine Hydrochloride contains not less 
than 97.0 percent and not morę than 103.0 per- 
cent of C 19 H 2 iN0 3 * HCI, calculated on the dried 
basts. 

Packaging and storage—Preserve in tight, light-resistant 
containers. Storę at 25°, excursions permitted between 15° 
and 30°. 

USP Reference standards (11)— 

USP Nalorphine Hydrochloride RS 
Identification— 

A: Infrared Absorption (197K). 

B: Ultraviolet Absorption <197U)“ 

Solution: 100pg per mL. 

Medium: water. 

C: A solution of it responds to the tests for Chloride 
(191). 

Specifk rotation (781S): between -122° and -125°, 

Test solution: 20 mg per mL, in water. 

Łoss on drytng (731 >—Dry it in vacuum at 100° for 
2 hours: it loses not morę than 0.5% of its weight. 

Residue on ignition (281): not morę than 0.1%. 

Assay—Transfer about 25 mg of Nalorphine Hydrochloride, 
accurately weighed, to a 250-mL vol u metric fiask, dissolve in 
and dilute with water to vo!ume, and mix. Concomitantfy 
determine the absorbances of this solution and of a Stan¬ 
dard solution of USP Nalorphine Hydrochloride RS in the 
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same medium having a known concentration of about 
100 pg per mL in 1 -cm cefls at the wavelength of maximum 
absorbance at about 285 nm, with a suitabfe spectropho- 
tometer, using water as Lhe blank, Cakulate the ąuantity, in 
mg, of C 19 H 21 NO 3 * HCI in the Nalorphine Hydrochloride 
taken by the formula: 

0.25 C(Au/As) 

in which C is the concentration, in pg per mL, of USP 
Nalorphine Hydrochloride RS In the Standard solution; and 
Au and 4 S are the absorbances of the solution of Nalorphine 
Hydrochloride and the Standard solution, respectively. 


Nalorphiine Hydrochloride iniectacm 

» Nalorphine Hydrochloride Injection is a suitably 
buffered, stenie solution of Nalorphine Hydro¬ 
chloride in Water for Injection, It contains not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of 
nalorphine hydrochloride (C19H21NO3 * HCI). 

Packaging and storage—Preserve in single-dose or in 
multiple-dose containers, preferabfy of Type I glass. 

USP Reference standards (11>— 

USP Endotoxin RS 

USP Nalorphine Hydrochloride RS 

Identification— Appfy 15 ^iL of Injection and 15 uL of a 
Standard solution of USP Nalorphine Hydrochloride RS in 
methanol containing 5 mg per mL to a suitabie thin-layer 
chromatographic piąte (see Chromatography (621)) coatec 
with a 0,25-mm layer of chromatographic silica gel mixture. 
Allow the applreations to dry, and develop the cnromato- 
gram in an eguilibrated chamber containing methanol untiJ 
the solvent front has moved about three-faurths of the 
length of the piąte. Remove the piąte from Lhe developlng 
chamber, mark the solvent front, and allow the solvent to 
evaporate. Observe the piąte under short- and long-wave- 
length UV fighf: the Rf value of the principa! spot obtained 
from the Injection corresportds to that obtained from the 
Standard solution. 

Bacierial Endotoxins Test (85)—It contains not morę 
than 11.6 USP Endotoxin Units per mg of nalorphine hydro¬ 
chloride. 

pH (791): between 6.0 and 7.5. 

O tli er requireimeni5 —It meets the requirements under ln~ 
jections ano Implanted Drag Products (1). 

Assay—Transfer an accurately measured volume of Iniec- 
tion, equivalent to about 10 mg of nalorphine hydrocnio- 
ride, to a 25-mL centrifuge separator, add 1 mL of 3 N hy- 
drochloric acid, and dilute with water to about 10 mL. 
Extract with five 5-mL portions of chloroform, separating 
the layers by centrifugation before drawing off each chloro¬ 
form extract, and discard the chioroform extracts. Transfer 
the aqueous layer to a 1 00-mL volumetric fiask with the aid 
of water, di fu te with water to volume, and mix. Proceed as 
directed in the Assuy under Nalorphine Hydrochloride , begin- 
ning with "Concomitantly determine the absorbances." Cal- 
culate the quantity, in mg, of Ci?H 2 iN0 3 ■ HC3 in each mL of 
the Injection taken by the formula: 

(Q.-\C/V)(Au/As) 

in which V \s the volume, in mL, of injection taken, and C, 
Au t and As are as defined therein. 


NaIoxone Hydrochlorade 



C,9H 21 NO,-HCI 363.84 

Morphinan-ó-one, 4,5-epoxy-3 / 14-dihydroxy-1 7-(2-propen- 
y!)“, hydrochloride, (5a)-; 

1 7-AHyl-4,5a-epoxy-3,14-dihydroxymorphirian-6-one hydro¬ 
chloride [357-08-4]. 

Dihydrate 399.87 

[51481-60-8], 

DIHNITKON 

Naloxone Hydrochloride is anhydrous or contains two mofe- 
cuies of water of hydration. it contains NLT 98,0% and 
NMT 100.5% of na!oxone hydrochloride (C 19 H 31 NO 4 * 

HO), calculated on the dried basis, 

IDENTBFSCATiON 

* A. INFRARED AbSORPTION (197K) 

Sample: About 150 mg 

Analysis: Di$so3ve the Sample in 25 mL of water in a 
smafl separator, and add a few drops of 6 N amnno- 
nium hydroxide slowly until no morę white precipitate 
is formed, Extract with three 5-mL portions of chloro¬ 
form, and pass the extracts through a dry filter, collect- 
ing the filtrate In a smali fiask. Evaporate the flltrate on 
a steam bath to dryness, and dry the residue at 105° 
for 1 h, 

Acceptance criteria: Meets the requirements 

ASSAY 

® Procedurę 

Sample: About 300 mg 

Analysis: Dissolve the Sample , previously dried, in a 
mtxLure of 40 mL of glacial acetic acid and 10 mL of 
acetic anhydride. Add 10 ml of mercuric acetate TS and 
1 drop of methyl violet TS. Titrate with OJ N perchloric 
acid VS. Perform a blank determination, and make any 
necessary correctlon. Each mL of 0.1 N perchloric acid 
is equivalent to 3638 mg of naloxone hydrochloride 
(C, 9 H 2 iNO* ’ HCI). 

Acceptance criteria: 98.0%-100,5% on the dried basis 

OTHER COH/1F0NENTS 

o CONTENT OF CHLORIDE 

Sample: About 300 mg 

Analysis: Dissolve the Sample in 50 mL of methanol 
contained in a 125-mL conical fiask, and add 5 mL of 
glacial acetic add and 2 drops of eostn Y TS. Titrate 
with OJ N sllver ni tratę VS to a pink endpoint. Each mL 
of 0.1 N silver nitrate Is equivalent to 3.545 mg of 
chlorlde. 

Acceptance criteria: 9.54%-9.94% on the dried basis 

DMPURBTIES 

* NOROXYMORPHON£ HYDROCHLORIDE [<-)-4,5a-EP0XY-3,14- 

DIHYDRQXYMORPHINAN-6-ONE HYDROCHLORIDE] AND OTHER 
HWPURmiS 

Standard solution A: 7.6 mg/mL of USP Naloxone RS 
in chloroform 

Standard solution B: 0.084 mg/mL of USP Norox- 
ymorphone Hydrochloride RS in dilute methanol (3 
in 5) 

Sample solution: Transfer about 40 mg to a 5-mL volu- 
metric fiask. Dlssolve completdy in 2.0 mL of water, 
add methanol to volume, and mix. 
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Chromatographie system 

(See Chromotography (621), Thin-Layer Chromało- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographie sifica 
gel, previously activated by heatmg for 15 min at 105* 
Application volume: 5 pL 

Developing soivent system: A solution (1 in 20) of 
mediano! in ammoniacal butanol, prepared by shaktng 
100 mL of butyl aleohol with 60 ml or ammonium hy- 
droxide solution (1 m 1 00) and discarding the lower 
layer 

Spray reagent: 5 mg/mL of potassium ferricyamde in 
rerric thloride solution (1 in 10), Prepare immediately 
before use. 

Analysis 

Samples: Standard solution A t Standard solution B, and 
Sample solution 

Develop the chromatogram, protected from light, until 
the solvent front has moved about 10 cm from the 
point of appłication. Remove the piąte, dry thor- 
oughly, and spray with Spray reagent. 

Acceptance enteria: Other than tne principal spot cor- 
responding in R f value to that of USP Naloxone RS and 
the spot at the origin (ammonium chloride), no other 
spot is morę intense than the spot corresponding to 
that of USP Noroxymorphone Hydrochloride RS (1.0%) 4 

SPECIFIC TE5TS 

* Optical Rotation, Spedfic Rototion <781 S> 

Sampfe solution: 25 mg/mL in water 

Acceptance criteria: -170* to -181* 

® LOSS ON DRYING (731) 

Analysis: Dry at 105° to constant weight. 

Acceptance criteria: NMT 0,5% for tne anhydrous 
form and NMT 11.0% for the hydrous form 

ADDITIONAL REQUIREMENT5 

• Packacjng and Storage: Preserve in tight, fight-resistant 

containers. Storę at 25°, excursions permitted between 

15" and 30°. 

# USP Reference Standard* (11} 

USP Naloxone RS 

USP Noroxymorphone Hydrochloride RS 


Naioxone Hydrochloride Injection 

» Naloxone Hydrochloride Injection is a stenie, 
isotonic solution of Naloxone Hydrochloride in 
Water for Injection. It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of naloxone hydrochloride 
(CigHuNO^ * HCi). It may contain suitable 
preservatives. 

Packaging and storage—Preserve in stngle-dose or in 
multiple-dose containers of Type I glass, protected from 
light. 

USP Reference standards <11)— 

USP Endotoxin RS 
USP Naloxone RS 

Identification—The retention time of the major peak in 
the chromatogram of the Assay preparotion corresponds to 
that of the Standard preparotion as obtained in the Assay r 
Bacterial Endotoxsns Test <85)—It contains not morę 
than 500 USP Endotoxin Units per mg of Naloxone Hydro- 
chloride. 


pH (791): between 3.0 and 6.5. 

Limit of 2,2'-bisiialoxone — 

Mobile phase, Diluting solvent, System suitability preparo¬ 
tion f and Chromatographie system— Prepare as directed in 
the Assay. 

Ferric chloride solution— Transfer 4 mL of ferric chloride TS 
to a 100-mL volumetric fiask, dilute with water to volume, 
and mix. 

Identification solution— Dissolve 10 mg of naloxone in 
100 mL of OJ N hydrochloric acid, Transfer 10.0 mL of this 
solution to a 100-mL volumetric fiask, and add 0.5 mL of 
Ferric chloride solution . Heat on a steam bath for 10 minutes, 
cool, dilute with water to volume, and mix. 

Standard solution —Transfer 2.0 mL of the Standard prepa- 
ration prepared as directed in the Assay to a 100-mL volu- 
metric fiask, dilute with Diluting solvent to voiume, and mix. 

Test solution —Use the Assay preparotion . 

Procedurę —Separately fnject etjual volumes (about 
100 ja L) of the Identification solution , the Standard solution, 
and the Test solution into the chromatograph, record the 
chromatograms, and measure the areas of the peak re- 
sponses for naloxone and 2,2'-bisnaloxone. The relative re¬ 
tention times are about 2,8 for the naloxone dimer and 1.0 
for naloxone. Cakulate the percentage of 2,2'-bisnaloxone 
in the volume of Injection taken by tne formula: 

000 / L)(3Ó3.84 / 327.38KC/ 1.8)(14 t V)(r u f fi) 

in which L is the labeled auantity, in jag per mL, of nalox- 
one hydrochloride (C^H 2 iNO^ - HCI) in the Injection taken, 
363.84 and 327.38 are the moleeufar weights of anhydrous 
naloxone hydrochloride and naloxone, respectively, C is the 
concentration, in jag per mL, of USP Naloxone RS in the 
Standard solution , 1.8 is the ratio of UV absorptivity of 2,2'- 
bisnaloxone to that of naloxone hydrochloride, 14 is the vol- 
ume, in mL, of the Test solution, v \s the volume, in mL, of 
injection taken, m is the peak response for 2,2'-bisnaloxone 
obtained from the Test solution , and rj is the peak response 
for naloxone obtained from the Standard solution . Not morę 
than 4.0% is found. 

Other reąuirements—It meets the requirements under im 
jections and Implanted Drug Products <1). 

Assay— 

Mobiie phose—P repare a filtered and degassed mixture of 
1.36 g of sodium 1-octane$uffonate, 1.0 g of sodium chlo- 
rfde, 580 mL of water, 420 mL of methanol, and 1.0 mL of 
phosphoric acid. Make adjustments If necessary (see System 
Suitability under Chromotography (621)). 

Diluting so(vent— Transfer 150 mg of edetate disodium to 
a 2000-mL vdumetric fiask, and acta 0.9 mL of hydrochloric 
add. Dilute with water to volume, and mix. 

Standard preparotion— Dissolve an accurateiy weighed 
guantlty of USP Naloxone RS in Diluting solvent , and dilute 
quantrtatively, and stepwise if necessary, with Diluting sol- 
vent to obtain a solution having a known concentration of 
about 10 jag per mL, 

Assay preparotion 1 (for Injection labeled to contain not 
morę than I GO jag of naloxone hydrochloride per mL)— 
Transfer an accurateiy measured volume of Injection, equiva- 
lent to about IGOjig of naloxone hydrochloride, to a 10-mL 
volumetric fiask, add Diluting $olvent to volume, and mlx. 

Assay preparotion 2 (for Injection labeled to contain morę 
than 100 jag of naloxone hydrochloride per mL)—Transfer 
an accurateiy measured volume of Injection, equivalent to 
about 2000 jag of naloxone hydrochloride, to a 200-mL vol- 
umetric fiask, add Diluting solvent to volume, and mix. 

System suitability preparotion —Prepare a solution in Difut - 
ing $oivent containing about 20 jag of USP Naloxone RS and 
about 2.5 pg of acetaminophen per mL. 

Chromatographie system (see Chromotography (621))—The 
!iquid chromatograph is equipped with a 229-nm detector 
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and a 4.6-mm x 25-cm column that contains packing LI. 
The flow ratę is about 1 mL per minutę, Chromatograph the 
Standard preparotion (about 100 pL) and the System suitabil- 
ity preparotion (about 20 pL), and record the peak responses 
as directed under Procedurę; the resolution, R, between the 
acetaminophen and naloxone peaks is not less than 8, and 
the relative standard deviation for replicate injections of the 
Standard preparotion is not morę than 1*5%. 

Procedurę —{NOTĘ—Use peak areas where peak responses 
are indicated.] Separately tnject equa( volumes (about 
100 pL) of the Standard preparotion and the appropriate As* 
say preparotion into the chromatograph, record the chro- 
matograms, and measure the responses for the major peaks* 
The relative retention times are about 0*5 for acetamino¬ 
phen and 1-0 for naloxone* CalcuJate the quanti1y, in pg, of 
C,9H2iN0 4 ■ HCI in each mL of the Injection taken by the 
formula; 

(363*84 / 327.38)^(0/ V)(r y / fj) 

in which 363.84 and 327*38 are the moletular weights of 
anhydrous naloxone hydrochloride and naloxone, respec- 
tivefy; V ta is the volume, in mL, of the Assay preparotion; C is 
the concentration, in pg per mL, of USP Naloxone RS in the 
Standard preparotion; Vis the vo(ume, in ml, of Injection 
taken; and r u and r* are the peak responses obtained from 
the Assay preparotion and the Standard preparotion, respec- 
tiveiy. 


Naltrexone Hydrochloride 



CjoHżjNO* - HCI 377.86 

Morphinan-6-one, 1 7-(cyc!opropylmethyl)-4,5-epQxy-3/14- 
dihydroxy-, hydrochloride, (5ot)-. 

1 7-(CycIoprapylmethyl)-4,5oŁ-ep0xy-3,14~dihydroxy- 
morphinan-ó-one hydrochloride [16676-29-2]. 

» Naltrexone Hydrochloride contains not less 
than 98.0 percent and not morę than 102.0 per- 
cent of C 20 H 23 NO 4 ■ HCI, calculated on the anhy¬ 
drous, solvent-free basis. 

Packaging and storage—Preserve in tight containers. 

USP Referente standards (11)— 

USP Naltrexone RS 

USP Naltrexone Related Compound A RS 

N-(3-Butenyl)-noroxymorphone hydrochloride. 
C M H 23 N0 4 ■ HCI 377.87 

Compfeteness of solution (641)—A 650-mg portion dis- 
soives in 10 mL of water to yiefd a elear solution* 
Identification, infrored Absorption (197K)— 

Test specjmen*—Oissolve about 150 mg rn 25 ml of water 
in a smali separator, add a few drops of 6 N ammonium 
hydroxide siowly until no morę white precipitate is formed. 
Extract with three 5-mL porttons of chloroform, filter the 
extracts through a dry filter, collecting the filtrate tn a smali 
fiask* Evaporate the filtrate on a steam bath to dryness, and 
dry the residue at 105° for one hour. 

Spedfk rotation (781S): between -187* and -197°, 
calculated on the anhydrous, sokent-free basis. 


Test solution: 25 mg per mL, in water* 

Water Determination, Method l (921)—Determme the 
water content as directed. [noti—T he resuit of this test is 
used in the calcu lation of Limit of total sotventsĄ 
Residue on ignition (281); not morę than 0.1%. 

Delete the foilowing: 

*Heavy metals, Method II (231): not morę than 

0.002%.# (OfTicml Han 2010) 

Limit of total solvents— 

interna! standard stock solution— Transfer 6.0 mL of iso~ 
propyl alcohol to a 500-mL volumetric fiask, difute with 
water to volume, and mix* [NOTĘ—The isopropyl alcohol 
must be free of alcohol impurities.] 

Internal standard solution— Transfer 5.0 mL of the internaI 
standard stock solution to a 1 00-mL volumetnc fiask, dilute 
with water to volume, and mix. 

Standard solution —Prepare a solution of methanol and al¬ 
cohol (CjHsOH) in water to obtain a solution having a 
known concentration of about 16 mg of each per mL, Trans¬ 
fer 3.0 mL of this solution and 5*0 ml of Internal standard 
stock solution to a 100-mL vo]umetric fiask, dilute with water 
to volume, and mix* 

Test solution— Transfer about 75 mg of Naltrexone Hydro- 
chloride, accurately weighed, to a suitable Container, add 
5,0 mL of Internal standard solution , and shake to dissofve. 

Chromatographk system (see Chromatography (621))—The 
gas chromatograph is equipped with a fiame-ronization de- 
tector and a 4-mrn x i* 8 -m glass column packed with 80- 
to 100-mesh support S3. The column temperaturę is main- 
tained at 150°, and the injection port and detector temper- 
atures are maintained at 170°* Chromatograph the Standard 
solution , and record the peak responses as directed for Pro¬ 
cedurę: the relative retention times are about 0.24 for meth¬ 
anol, 0*53 for alcohol, and 1.0 for isopropyl alcohol. 

Procedurę —Separately inject egual volumes (about 5 (j L) 
of the Standard solution and the test solution into the gas 
chromatograph, record the cbromatograms, and measure 
the responses for the major peaks, Calculate the percentages 
of methanol and alcohol In the portion of Naltrexone Hy¬ 
drochloride taken by the formula: 

m(Q /Cu)(Ru/fis) 

tn which Cs is the concentration, in mg per mL, of methanol 
or alcohol {C 7 H 5 OH) in the Standard solution; G is the con¬ 
centration, in mg per mL, of Naltrexone Hydrochloride in 
the fef solution; and Ru and are the peak response rattos 
of methanol or alcohol to isopropyl alcohol obtained from 
the Test solution and the Standard solution , respective!y* To 
the sum of the percentages of methanol and alcohol, add 
the percentage of water as determined in the test for Water: 
the sum of water and alcoholic solvents is not morę than 
5 . 0 % for the anhydrous form, and not morę than 11 . 0 % for 
the dihydrate form* 


Change to read: 

Related compounds —Proceed as directed in the Assay * 
From the chromatogram of the Assay preparotion , calculate 
the percentage of each related compound in Naitrexone Hy¬ 
drochloride taken by the formula: 

* 1000 F(C/W)(rutr$) 9 t err 1 -jun-2016) 

in which F is the re!ative response factor for each impurity; 

C is the concentration, tn mg per mL, of USP Naltrexone RS 
in the Standard preparotion; W is the weight, in mg, of Nai- 
trexone Hydrochloride taken for the Assay preparotion; fu is 
the peak response of the relevant related compound ob- 
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tafned from the Assay preparation; and r s is peak responseof 
naltrexone obtained from the Standard preparation. [notę— 
The relative response factor is 0.43 for 2,2-bisnaltrexone, 
0,25 for 10-ke to na ltrexone, and 1.0 for all other related 
compound peaks.] Not morę than 0,5% of any individual 
related compound is found, and the total of all related com- 
pounds is not morę than 1,5%. 

Co n tent of cliloride—Transfer about 300 mg, accurately 
weighed, to a 250-mL conical fiask, add 50 mL of methańol, 
50 mL of water, and 3 mL of nftric add, and mix to dissoke. 
Utratę with 04 N sifver nitrate VS, determining the 
endpoint potentiometrically, Each mL of 0.1 N silver nitrate 
is equivafent to 3.545 mg of chloride: between 9.20% and 
9.58%, calcu la ted on the anhydrous, solvent-free basls is 
found. 

Assay— 

Solution A —DissoIve about 1.08 g of sodium 1-octanesuT 
fonate and about 23.8 g of sodium acetale in 800 mL of 
water, Add 1.0 mL of tnethylamine and 200 mL of metha- 
nol, and mix. Adjust with glaciaf acetic acid Lo a pH of 6,5 ± 
04, Filter and degas prior to use. 

Sofution 8 —Dissolve about 1.08 g sodium l-octanesulfon- 
ate and about 23.8 g sodium acetate in 400 ml of water, 
Add 1.0 mL triethylamine and 600 mL of methańol, and 
mix. Adjust with glacial acetic acid to a pH of 6,5 ± 04. 
Frlter and degas prior to use. 

Mobile phase —Use variable mixtures of Solution 4 and 5o- 
lution B as directed for Chromatographic system . 

Standard preparation —Transfer an accurately weighed 
quantity of about 22,5 mg of USP Naltrexone RS to a 10-mL 
volumetric fiask. Add 1.5 mL of methańol and 0,6 ml of 04 
N hydrochloric acid, Dissolve by swirling the fiask, and di¬ 
lute with 04 M phosphoric acid to volume. 

Resolution sofution ^Transfer about 3.0 mg, accurately 
weighed, of USP Na ltrexone Related Compound A RS to a 
10-mL volumetric fiask. Add 3,0 mL of methańol, and dis- 
solve by swirling. Dilute with 04 M phosphoric acid to vol- 
ume, and mix. Transfer 0.5 ml of this solution to a 10-mL 
volumetric fiask, add 5.0 mL of Standard preparation, dilute 
with 0.1 M phosphoric add to volume, and mix, 

Assay preparation —Transfer an accurately weighed quan- 
tity of about 25 mg of Naltrexone Hydrochloride to a 10-mL 
volumetric fiask. Dissolve in and dilute with 04 M phos- 
phoric acid to vo!umą and mix. 

Chromatographic system (see Chromatography (621)}—The 
[iquld chromatograph is equipped with a 280-nm detector 
and a 3.9-mmx15-cm column that contains packing LI and 
is programmed to provide, at a fiow ratę of about 1 mL per 
minutę, a variable mixture of Solution A and Solution B, At 
the time the specimen is injected into the chromatograph, 
the percentage of Solution A is 100%; over the next 
35 minutes, the proportion of Solution B is increased linearly 
to 100%, and then over the next minutę, decreased linearfy 
to 100% of Solution A, Allow the system to equilibrate untif 
the late eluting peak has been observed, approximately 
17 minutes later. Chromatograph about 20 pL of the Resolu¬ 
tion solution , and record the peak responses as directed for 
Procedurę: the re!ative retention times are about 0.55 for 
noroxymorphone, 0,70 for 10-hydroxynaltrexone, 1.0 for 
naltrexone, 1.26 for naltrexone related compound A, 1.80 
for 2,2'-bisnaltrexone, and 1.99 for 10-ketonaltrexone; the 
resolution, ff, between naltrexone and naltrexone related 
compound A is not fess than 2.0; the tailing factor for the 
naltrexone peak is not greater than 1.4; and the relative 
standard deviation for replicate injections is not morę than 
2 . 0 %. 

Procedurę ^Sępa rately inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for all the peaks. Calculate the quantity, in 


ma of C^oH2jN04 « HCI in the portion of Naltrexone Hydro- 
chloride taken by the formula: 

(377.86/341.40)1 0C(r o / n) 

in which 377,86 and 341.40 are the molecular weights of 
naltrexone hydrochloride and naftrexone, respectively; C is 
the concentralion, in mg per mL, of USP Naltrexone RS in 
the Standard preparation; and r v and rs are the peak re¬ 
sponses of naltrexone obtained from the Assay preparation 
and the Standard preparation , respectively. 


Naltrexone Hydrochloride Tablets 

» Naltrexone Hydrochloride Tablets contain not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of naltrex- 
one hydrochloride (C 20 H 23 NO 4 . HCI). 

Pac k ag Ing and sto ragę—Preserve in tight eon ta i ner s. 

USP Reference standards (11)— 

USP Naltrexone RS 

USP Naltrexone Related Compound A RS 

N-{ 3 - B ufe ny I)- n oroxy m o rph o n e hyd ro ch I oride, 
C2 O H 2 3N04 - HCI 377.87 

Identification—The retention time of the major peak for 
na!trexone in the chromatogram of the Assay preparation 
corresponds to that in the chromatogram of the Standard 
preparation , as obtained in the Assay, 

PissoRytion (711)— 

Medium: water; 900 ml. 

Apparatus 2: 50 rpm, 

Time: 60 minutes. 

Determine the amount of C 2 oH^NO,i ■ HCI tiissohred using 
the method described helów, 

0.05 M Buffer solution—DissoWe 7.0 g of monobasic so¬ 
dium phosphate in 1 L of water. 

Mobile phase— Prepare a mixture of 600 mL of 0.05 M 
Buffer solution, 1.1 g of sodium 1-octane sulfonate monohy- 
drate and 400 mL of methańol. Adjust wtth dilute sodium 
hydroxide to a pH of 6 7 ± 0.05, if necessary, filter, and 
degas. Make aajustments if necessary (see System Suitability 
under Chromatography {62 1)). 

Chromatographic system (see Chromatography (621))—The 
(jquid chromatograph is eauipped with a 280-nm detector 
and a 3,9-mm x 15-cm column that contains packing LI 
and is heated to 45 e . The flow ratę is about 1 mL per min¬ 
utę. Chromatograph replicate injections of the Standard so¬ 
lution , and record the peak responses as directed for Proce¬ 
durę: the relative standard deviation is not morę than 2 . 0 %. 

Procedurę —Inject a volume (about 100 jiL) of a filtered 
portion of the solution under test into the chromatograph, 
record the chromatogram, and measure the response for 
the major peak. Calculate the amount of C 2 DH 23 NO .1 * HCI 
dissolved in comparison with a Standard solution hav!ng a 
known concentralion of USP Naitrexone RS in the same Me¬ 
dium and similarfy chromatographed. 

Tolerances—Not less than 80% (Q) of the labeled amount 
of C 20 H 23 NO 4 - HCI is dis 5 olved in 60 minutes, 

Ufiiformity of dosage imtts (905): meet the require- 
ments. 

Assay— 

Solution A t Solution B, Mobile phase, Resolution solution , 
Standard preparation , and Chromatographic system —Proceed 
as directed in the Assay under Naltrexone Hydrochloride . 

Assay preparation —Transfer not fewer than 20 Tablets to 
a tared Container, and determine the average Tablet weigbt. 
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Grind the Tablets to a homogeneous mixture. Transfer an 
accurately weighed portion, equivalent to about 250 mg of 
na!trexone hydrochloride, to a 100-mL volumetric fiask. Add 
about 80 rnL of 0.1 M phosphonc acEd, and shake or son - 
cale for at least 30 minutes. Dilute with 0.1 M phosphonc 
add to volume, mix, and fi]ter. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Naltrexone Hydrochloride. Calcu la te the quantity, in 
mg, of naltrexone hydrochloride (C 20 H 23 NO 4 * HC1) in the 
portion of Tablets taken by the formula: 

(377.86/341.40)10QC(ru / Cs) 

In which the terms are defined therein. 


Nandrolooie Decaraoate 



428.65 

Estr-4-en-3-one, 1 7 -[( 1 -oxodetyl)oxy]-, (1 
1 7/?-Hydroxyestr-4-en-3-ane decanoate [360-70-3]. 

» Nandrolone Decanoate contains not less than 
97.0 percent and not morę than 103.0 percent of 
C 20 H 44 O 3 , calculated on the dried basis. 

Packagirog and storage—Preserye in light, light-resistant 
containers, and storę in a refrigerator. 

USP Reference standards (1 !)■— 

USP Nandrolone RS 

USP Nandrolone Decanoate RS 

Compkteness and clanty of solufśon—A solution in di- 
oxane (1 in 50) is elear. 

klentifkatioirc— 

A: Infrared Absorption (197K). 

B: Ultroviolet Absorption (197U)— 

Solution: 1 0 jig per rnL 
Medium: alcohol. 

Absorptivities at 239 nm, calculated on the dried basis, do 
not differ by morę than 3.0%. 

C: Prepare a solution in acetone containing 5 mg per mL. 
Apply 10 jiL of this solution and 1 0 jiL of a solution of USP 
Nandrolone Decanoate RS in acetone containing 5 mg per 
mL to a suitable thin-layer chromatographic piąte (see Chro - 
matography (621)) coated with a 0,25-mm layer of chromaL 
ographic siirca gel, Allow the spots to dry, and develop the 
chromatogram in a solvent system consisting of a mixture of 
n-heptane and acetone (3:1) until the solvent front has 
moved about three-fourths of the length of the piąte. Re- 
move the piąte from the developing chamber, mark the sol- 
vent front, and ailow the so!vent to evaporate. Locate the 
spots on the piąte by lightly spray i ng with a solution of 
suifuric acid in alcohol (1 En 50) and heating in an oven at 
110 c for 15 minutes: the Rp value of the principal spot ob- 
tained from the test solution corresponds to tnat obtained 
from the Standard solution. 
fV9elfmg rangę {741}: between 3-3° and 37°. 

Spectfk srofation (781S): between -f-32 D and +36°. 

Test solution: 10 mg per mL, previously dried in diox- 
ane. 

Loss on drying (731)—Dry it tn vacuum over silica gel for 
4 hours: it loses not morę than 0.5% of its weight. 


Chromatographic purity— 

Mobile phase —Prepare a filtered and degassed mlxture of 
chromatographic n-heptane and n-propyl alcohol (HPLC 
grade) (97:3), Make adjustments if necessary (see System 
suitability under Chromatography (621)). 

System suitability solution —Dissolve accurately weighed 
quanttties of USP Nandrolone Decanoate RS, dimethyi 
phthalate, and USP Nandrolone RS in Mobile phase f and di¬ 
lute quantitatively, and stepwise if necessary, with Mobile 
phase to obtain a solution naving known concentrations of 
about 0.25 mg per mL, 0.25 mg per ml, and 0,16 mg per 
ml, respectively. 

Test solution —Transfer about 13 mg of Nandrolone Deca¬ 
noate, accurately weighed, to a 50-mL volumetric fiask, dis- 
solve in and dilute with Mobile phase to voiume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is eguipped with a 238-nm detector 
and a 4,6-mm x 25-cm column that contains packtng L10. 
The flow ratę is about 1 mL per minutę. Chromatograph the 
System suitabiiity solution , and record the peak responses as 
directed for Procedurę: the relative retention times are about 
0,67 for dimethyi phthalate and 1.0 for nandrolone deca¬ 
noate; the resolution, R between dimethyi phthalate and 
nandrolone decanoate is not less than 9.0, and the nan¬ 
drolone peak eiutes before 4.5 times the elution time of 
nandrolone decanoate; the tailing factor is not morę than 
1.3 for the nandrolone decanoate and dimethyi phthalate 
peaks; and the relative standard deviation for replicate injet- 
tions is not morę than 2 , 0 %. 

Procedurę —Inject a volume (about 20 pL) of the Test solu¬ 
tion into the chromatograph, record the chromatogram, 
and measure the peak responses. Calculate the percentage 
of each impurity in the portion of Nandrolone Decanoate 
taken by the formuła: 

100 (fi / r s ) 

in which n is the peak response for each impurity, and r s is 
the sum of the responses of alt of the peaks: the sum of all 
impurities is not morę than 3.0%. 

Assay —[notę—U se low-acdmc glassware throughout this 
procedurę.] 

Mobile phase —Prepare a filtered and degassed mixture of 
methanol and water (95:5). Make adjustments if necessary 
(see System Suitability under Chromatography (621)). 

Standard preparation —Transfer an accurately weighed 
quantity of USP Nandrolone Decanoate RS to a suitable vol- 
umetric fiask, and dilute with methanol to volume to obtain 
a solution having a known concentration of about 0.2 mg 
per mL. 

Assay preparation —Transfer an accurately weighed quan- 
tity of about 20 mg of Nandrolone Decanoate to a 100 -mL 
volumetric fiask. Dissolve in and dilute with methanol to vol- 
ume, and mix. 

Chromatographic system (see Chromatography (621))—The 
!iquid chromatograph is equipped with a 240-nm detector 
and an 8 -mm x 10 -cm analytical column containing packing 
LI. The flow ratę is about 1.0 mL per minutę. Chromato¬ 
graph the Standard preparation , and record the peak re¬ 
sponses as directed for Procedurę: the capacity factor, k\ is 
not less than 1.3; the column effidency is not less than 
8000 theoreticai pfates; the tailing factor is not fess than 0.9 
and not morę than 2 . 0 ; and the relative standard deviation 
for replicate injections is not morę than 2 , 0 %. 

Procedurę —Separately inject equal vo3umes (about 20 pi) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Calculate the quan- 
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tity, in mg, of in the portion of Nandrolone Deca¬ 

noate taken by the formula: 

100C (r u /rs) 

in which C is the concentration, in mg per mL, of USP Nan¬ 
drolone Decanoate RS in the Standard preparation; and tu 
and r 5 are the peak responses obtained from the Assay prep¬ 
aration and the Standard preparation, respectively. 


Nandrolone Decanoate Injection 

» Nandrolone Decanoate Injection is a sterife so¬ 
lution of Nandrolone Decanoate in Sesame Oil, 
with a suitable preservative, It contains not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of nandrolone deca¬ 
noate (C 28 H 44 O 3 ). 

Packaging and storage—Preserve in single-dose or in 
mulfiple-dose containers, preferably of Type I glass, pro- 
tected from light. 

USP Reference standards (11)— 

USP Nandrolone RS 

USP Nandrolone Decanoate RS 

Identification —Dilute a votume of Injection with acetone 
to provide a solution containing approximately 5 mg of 
nandrolone decanoate per mL This solution responds to 
Identification test C under Nandrolone Decanoate , 5-pL por- 
tions of the test solution and the Standard solution being 
used. 

Limit of nandrolone— 

Standard preparation —Dissolve 25.0 mg of USP Nan¬ 
drolone RS in 50.0 mL of acetone. Dilute 5.0 ml of this sołu- 
tion with acetone to 50.0 ml, and mix. 

Test preparation —Transfer an accurately measured volume 
of Injection, equivalent to about 50 mg of nandrolone deca¬ 
noate, to a 10-mL volumetric fiask, dilute with acetone to 
volume, and mix. 

Procedurę —Apply 10 pL each of the Standard preparation 
and of the Test preparation to a suitable thin-layer chrom a Lo- 
raphic piąte (see Chromatography { 621)) coated with a 
.25-mm fayer of chromatograpfuc silica gel mixture, Allow 
the spots to dry, and devefop the chromatogram in a sol- 
vent system consisting of a mśxture of n-heptane and ace¬ 
tone (3:1) until the solvent front has moved about three- 
fourths of the length of the piąte. Remove the piąte from 
the developing chamber, mark the solvent front, and altów 
the soiyent to'evaporate. Return the dry piąte to the devel- 
oping chamber containing the same solvent system, and 
again develop the chromatogram until the sofvent front has 
moved the same distance from the orlgin, Remove the piąte 
from the deve[oping chamber, and allow the solvent to 
evaporate. Locate the spots on the piąte by lightly spraying 
witn a 4 in 10 solution of suffuric actd in metnanol and 
heating at about 100° for 10 minutes, Cool, and examine 
under Tong-wavelength UV light: any yellow fluorescent spot 
from the Test preparation ai an Rf value of about 0.2 is not 
greater in size or intensity than that produced by the Stan¬ 
dard preparation at the same R { value, corresponding to not 
morę than 1.0% of nandrolone. 

Other requirements—It meets the reguł rem ents under In- 
jections and Implanted Drag Products (1). 

Assay— 

0M2 M Ammonium acetale solution —Transfer about 1.6 g 
of ammonium acetate to a 1-liter volumetric fiask. Dissolve 
in and dilute with water to volume. 


Mobile phase —Prepare a filtered and degassed mixture of 
alcohol and 0,02 M Ammonium acetate solution (66:34). 
Make adjustments if necessary (see System Suitability under 
Chromatography (621)), 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Nandrolone Decanoate RS with tetrahydro* 
furan, and dilute quantitatively and stepwise if necessary, 
with tetrahydrofuran to obtain a solution havtng a known 
concentration of about 0.2 mg per mL. 

Assay preparation—Transfer an accurately measured vol- 
ume of Injection, equtvafent to about 400 mg of nandrolone 
decanoate to a 200-mL volumetrie fiask, dilute with tetrahy¬ 
drofuran to volume, and mfx. Transfer 10.0 ml of this solu¬ 
tion to a 100-mL volumetric fiask, dilute with tetrahydro¬ 
furan to volume, and mix. 

Chromatographic system (see Chromatography (621 ))—The 
liquid chromatograph is eauipped with a 254-nm detector 
and a 4.6-mm x 15-cm column containing 5-pm packing 
LI. The ffow ratę is about 1.5 mL per minutę. The column 
temperaturę is maintained at 40°. Chromatograph the 
Standard preparation , and record the peak responses as di- 
rected for Procedurę: the capacity factor, k' f for nandrolone 
decanoate is not less than 5.3; tne tailing factor for the 
Nandrolone Decanoate peak is not morę than 1.4; and the 
relative standard dewation for repticate injections is not 
morę than 2.0%, 

Procedurę —Separately inject equal volumes (about 10 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTculate the quan- 
tity, in mg, of CsahUiCh in each mL of the Injection taken by 
the formula: 

2GOO(C/V) (ru fr s ) 

in which C is the concentration, in mg per mL, of USP Nan¬ 
drolone Decanoate RS in the Standard preparation; V is the 
volume, in ml, of the injection taken to prepare the Assay 
preparation t and ro and r$ are the peak responses obtainea 
from the Assay preparation and the Standard preparation , re- 
spectively. 


Nandrolone Phenpropionate_ 

406.56 

Estr-4-en-3-one, 1 7-(l-oxo-3-phenylpropoxy>, (17/3)-. 

17/THydroxye3tr-4-em3-one nydrocinnamate [62-90-8], 

» Nandrolone Phenpropionate contains not less 
than 97.0 percent and not morę than 103.0 per¬ 
cent of C 27 HJ 4 O 3 , calculated on the dried basis. 

Packaging and storage—Preserve in tight, lighbresistant 
contalners. 

USP Reference standards (11)— 

USP Nandrolone Phenpropionate RS 

Identification— 

A: Infrared Absorption (197K). 

B: UItraviolet Absorption (197U)— 

Solution: 10 jig per mL. 

Medium: alcohol. 

Absorptivities at 239 nm, calculated on the dried basis, do 
not differ by morę than 3.0%. 

C: Prepare a solution in acetone containing 5 mg per mL. 
Appiy IOjiL of this solution and lQpL of a solution of USP 
Nandrolone Phenpropionate RS in acetone containing 5 mg 
per mL to a suitable thin-layer chromatographic piąte (see 
Chromatography (621)) coated with a 0.25-mm layer of 
chromatographic silica gd. Allow the spots to dry, and de- 






USP40 


Official Monographs / Naphazoline 5279 


velop the ehromatogram in a solvent system consisting of a 
mixture of n-heptane and acetone (2:1) until the solvent 
front has moved about three-fourths of the length of the 
piąte. Remove the piąte from the developing cnamber, mark 
the sobent front, and allow the solvent to evaporate. Loeate 
the spots on the piąte by ItahtJy spraying with a 1 in 50 
mixture of su (furie aerd in alcohol and heating at 110* for 
15 minutes: the va!ue of the poncipal spot obtained from 
the test solution corresponds to that obtained from the 
Standard solution. 

Mefting rangę (741): between 95° and 99°. 

Specific rotation (781S): between +48° and +51 

Test solution: 20 mg per mL, in dloxane. 

Loss on drying (731)—Ory it in a suitabfe vacuum drying 
tubę, using phosphorus pentoxide as the desiccant, at 80 r 
for 3 hours: it loses not morę than 0,5% of its weight. 

Assay— 

Standard preparation —Prepare as directed under Single- 
Steroid Assay (511), using USP Nandroione Phenpropionate 
RS. 

Assay preparation — ] Weigh accurately about 20 mg of 
Nandroione Phenpropionate, previousfy dried, dissoJve it in 
a sufficient quantity of a mixture of equaf volumes of alco- 
hol and chloroform to make 10.0 ml, and mix. 

Procedurę —Proceed as directed for Procedurę under Sin* 
gie-Steroid Assay (Sil), using a solvent system consisting of 
a mixture of a-neptane and acetone (3:1), through the 
fourth sentence of the second paragraph under Procedurę . 
Then centrifuge the tubes for 5 minutes, and determine the 
absorbances of the supernatants in 1-cm cells at the wave- 
(ength of maximum absorbance at about 239 nm, with a 
suitable spectrophotometer, against the blank. Calculate the 
quantrly, in mg, of CuHnOj in the portion of Nandroione 
Phenpropionate taken by the formula: 

1GC(>W4s) 

in which C is the concentration, in mg per mL, of USP Nan- 
drolone Phenpropionate RS in the Standard preparation, and 
Au and A* are the absorbances of the Solutions from the 
Assay preparation and the Standard preparation , respectively. 


Nandroione Phenpropionate Injection 

» Nandroione Phenpropionate Injection is a ster- 
ile solution of Nanarolone Phenpropionate in a 
suitable oil. It contains not less than 90.0 percent 
and not morę than 110.0 percent of the labeled 
amount of nandroione phenpropionate 

(C 27 H M 0 3 ). 

Packaging and sto ragę—Preserve in single-dose or in 
multiple-dose containers, preferably of Type i glass, pro- 
tected from light 

USP Reference standards (11)— 

USP Nandroione RS 

Identification—Dilute the Injection with acetone to obtain 
a solution contarning 5 mg of nandroione phenpropionate 
in each ml. Proceedas directed for Identification test C 
under Nandroione Phenpropionate, beginning with "Apply 
TO pL of this solution." 

Limit of nandroione— 

Standard preparation —Prepare as directed in the test fer 
Limit of nandroione under Nandroione Decanoate Injection , 


Test preparation —Transfer an accurately measured vo!ume 
of Injection, equivalent to about 50 mg of nandroione phen¬ 
propionate, to a 10-mL vo!umetnc fiask, dilute with acetone 
to volume, and mix. 

Procedurę —Proceed as directed for Procedurę in the test 
for Limit of nandroione under Nandroione Decanoate Injection . 
Other reąuirements— It meets the requirements under In- 
jections and Impfanted Drug Products (1). 

Assay— 

Isoniazid reagent —Dissolve 500 mg of isoniazid in about 
250 mL of metnanol, add 0.63 mL ot hydrach brie acid, dL 
fu te with methanol to 500.0 mL, and mix* 

Standard preparation ^Transfer about 25 mg of USP Nam 
drobne Phenpropionate RS, accurately weighed, to a 
100-mL volumetric fiask, di$$olve in chloroform, dilute with 
chloroform to volume, and mix. Transfer 5.0 mL of this solu¬ 
tion to a 50-mL volumetric fiask, dilute with chloroform to 
vofume, and mix. 

Assay preparation ^Transfer an accurately measured vol- 
ume of Injection, equivalent to about 50 mg of nandroione 
phenpropionate, to a 200-mL volumetric fiask, dilute with 
chloroform to volume, and mix. Transfer 5.0 mL of this solu¬ 
tion to a 50-mL voiumetnc fiask, dilute with chloroform to 
volume, and mrx. 

Procedurę —Transfer 5.0 mL each of the Standard prepara¬ 
tion , of the Assay preparation , and of chloroform to provide 
the blank, to sępa ratę 10-mL volumetric flasks, dilute each 
fiask with Isoniazid reagent to volume, and mix. Allow the 
flasks to stand for 1 hour with occasional shaking. Concomi- 
tantly determine the absorbances of the Solutions in 1-cm 
cells at the wavelength of maximum absorbance at about 
380 nm, with a suitable spectrophotometer, against the 
blank. Calculate fhe guantity, in mg, of in each mL 

of the Injection taken by the formula: 

C 2C/VKA v /A$ 

in which C is the concentration, in ug per mL, of USP Nam 
drobne Phenpropionate RS in the Standard preparation, V is 
the volume, in mL, of Injection taken, and Au and A s are the 
absorbances of the Solutions from the Assay preparation and 
the Standard preparation, respectively. 


Naphazoline Hydrochloride 


ChH^N-HCI 246.74 

1 H-imidazole, 4,5-dthydrO“2-(1 -naphthalenylmethylK 
monohydrochloride; 

2-(1 -Napnthylmethyl)-2-imidazoline monohydrochloride 
[550-99-2]. 

nemmoN 

Naphazoline Hydrochloride contains NIT 98.0% and NMT 
102.0% of naphazoline hydrochloride (CuHmNj ■ HCI), 
calcu la ted on the dried basis. 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197K) 

* B. The retentbn time of the maior peak of the Sample 

solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 
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* C. Identification Tests—-General, Chłoride (191) 

Sampie solution: IG mg/mL in water 
Acceptance criteria: Meets the requirement5 

AS5AY 
*> PROCEDURĘ 

Buffer: jn a 1000-mL volumetric fiask, dissolve 3.0 g of 
monobasic potassium phosphate in 800 mL of water. 
Add 3.0 mL of triethylamine, adjust with phosphoric 
acid to a pH of 3.0, and dtlute with water to vo!ume. 
Mobile phase: Acetonitrile and Buffer (20:80) 

Standard solution: 0.05 mg/mL of USP Naphazoline 
Hydrochioride RS in water 

Sampie solution: 0.05 mg/mL of Naphazoline Hydro- 
chłoride in water 
Chromatographic system 
(See Chromatogropny (62 1), System Su i to bili ty.) 

Modę: LC 

Detector: UV 280 nm 
Column: 4.0-mm x 25-cm; packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitability 
Sampie: Standard solution 
Suitability requlrements 
Taillng ractor: NMT 2.0 
Relative standard deviation: NMT 0.73% 

Analysis 

Samples: Standard soiution and Somple solution 
Calculate the percentage of naphazolrne hydrochioride 
{C 14 H 14 N 2 ■ HCI) łn the portion of Naphazoline Hydro- 
chloride taken: 

Re suit - (ru/r *) x ( Q/C u ) x 100 

ru - pealc response from the Sampie solution 

r s = pealc response from the Standard solution 

Cs = concentration of USP Naphazoline 

Hydrochioride RS in the Standard solution 
(mg/mL) 

Q - concentration of Naphazoline Hydrochioride in 
the Sampie solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the dried basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.2% 

* ORGANIC IMPURITIES 

Solution A: Acetonitrile, glacial acetie acid, and water 
(30: 0.5: 70) 

Mobile phase: 1.1 g/L of anhydrous sodium 1-octane- 
sulfon a te in Solution A 

System suitability solution: 0.025 mg/mL of USP 
Naphazoline Hydrochioride RS and 0.05 mg/mL of 
1-naphthylacetlc actd in Mobile phase 
Standard solution: 0.5 jig/mL each of USP Naphazoline 
Hydrochioride RS and USP Naphazoline Related Com¬ 
pound A RS in Mobile phase 

Sampie solution: 0.5 mg/mL of Naphazoline Hydro- 
chłoride in Mobile phase 
Chromatographic system 
(See Ch rama tog raphy (62 1), Sys tern S ultability .) 

Modę: LC 

Detector: UV 280 nm 

Column: 4,0-mm x 25-cm; 3-fim or 5-prn packing L7 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 

Run time: NLT 3 times the retention time of the naplv 
azoline peak 
System suitability 
Sampie: System suitability solution 
Suitability reguirements 

Resolutron: NLT 5.0 between the naphazoline and 
1 -naphthylacetic acid peaks 


Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of naphazoline related com- 
pound A in tne portion of Naphazoline Hydrochioride 
taken: 

Result - (r u /n) x (Cs/Cu) x 100 

ry = peak response of naphazoline related 

compound A from the Sampie solution 

r s = peak response of naphazoline related 

compound A from the Standard solution 

Cs - concentration of USP Naphazoline Related 
Compound A RS in the Standard solution 
(mg/mL) 

Cu ~ concentration of Naphazoline Hydrochioride in 
the Sampie solution (mg/mL) 

Calculate the percentage of any individual unspecifled 
impurity in tne portion of Naphazoline Hydrochioride 
taken: 

Result = (fu/rs) x (Cs/Cu) x 100 

ru = peak response of any individual unspeeified 
impurity from the Sampie soiution 

r$ = peak response of naphazoline from the 
Standard solution 

C s = concentration of USP Naphazoline 

Hydrochioride RS in the Standard solution 
(mg/mL) 

Cu = concentration of Naphazoline Hydrochioride in 
the Sampie solution (mg/mL) 

Acceptance criteria 

tndividual impurities: See Tobie h Disregard any im¬ 
purity peaks less than 0.05%. 


Table 1 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Naphażoline related 
comDound A 

0.76 

0.1 

Naohazoline 

1.0 

_ 

1-Naphthylacetic 
acid 

1*4 

OTO 

Any incf<vfdual 
unspeeified 
impurity 

— 

OTO 

Total impurities 

— 

0.5 


5PECIFIC TESTS 

* PH (791) 

Sampie solution: 10 mg/mL in carbon dioxide-free 
water 

Acceptance criteria: 5.0-6.6. The Sampie solution is 
elear and colorless. 

9 Lass ON Drying (731) 

Analysis: Dry at 105° for 2 h. 

Acceptance criteria: NMT 0.5% 

ADOmOKAL REpUUREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 

contalners. 

* USP Reference Standards (11) 

USP Naphazoline Hydrochioride RS 
USP Naphazoline Related Compound A RS 
N-(2-Aminoethyl)-2-(naphthalen-1~yl)acetamide. 
C 14 Hi fi NaO 228.29 
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Naphazoiine Hydrochloride Nasal 
SoSytiors 


DEFINITION 

Naphazoline Hydrochloride Nasal Solution is a solution of 
Naphazoline Hydrochloride in water adjusted to a suitable 
pH and tonicity. It contains NLT 90.0% and NMT 11 0.0% 
of the labeled amount of naphazoline hydrochloride 
(ĆhHmNj ■ HCI). 

IDENTIFICATION 

* A. The retenfion time of the Sampie solution corre- 

sponds fo that of the Standard solution, as obtained in 
tne Assay. 

ASSAY 

• Procedurę 

Mobile phase: Dissolve 1,1 g of sodium 1 -heptanesu!- 
fonate in 400 ml of water. Add 250 mL of acetonitrile 
and 10 mL of gtatial acetic add, and dilute with water 
to 1000 mL Sonicate for 10 min to obtain a solution 
having a pH of about 3.5, 

Standard solution; 0.25 mg/mL of USP Naphazoline 
Hydrochloride RS in water 

Sampie solution: Eguivalent to 0,25 mg/ml of naphaz- 
oline hydrochloride in water from NasaF Solution 
Chromatographic system 
(See Chromatograpny {621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Column: 4mm x 30-cm; packing LI 1 
Flow ratę: 2 mL/min 
Injection volume: 15 pL 
System suitability 
Sampie: Standard solution 
Suitability reąuirements 
Tailing ractor: NMT 2,0 
Refative standard deviation: NMT 1.5% 

Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of the labeEed amount of 
naphazoline hydrochloride (CmHmNz* HCI) in the por- 
tion of Nasal Solution taken: 

Result = (ru/fs) x (Cs/Cd) X 100 

ru = peak response from the Sampie solution 

rs = peak response from the Standard solution 

Cs - concentration of USP Naphazoline 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nominat concentration of naphazoline 
hydrochloiide in the Sampie solution 
(mg/mL) 

Acceptance criteria: 90,0%-110.0% 

ADDITIONAL REQU1REMENT5 

« Packaging and Storace: Preserve in tight, JighLresistant 
containers. 

« USP Reference Standards (11) 

USP Naphazoline Hydrochloride RS 


Naphazoline Hydrochloride Ophthalmic 
Solution 


DEFINITION 

Naphazoline Hydrochloride Ophthalmic Solution ts a sterile, 
buffered solution of Naphazoline Hydrochloride in water 
adjusted to a suitable tonicity. It contains NLT 90,0% and 
NMT 115.0% of the labefed amount of naphazoline hy¬ 


drochloride (CtłHmNa* HCI). It contains a suitable 
preservative. 

IDENTIFICATION 

® A, The retention time of the major peak of the Sampie 
solution corresponds to that of the Standard solution , as 
obtained in the Assay, 

» B. The UV spectrum of the major peak of the Sampie 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer: Dlssolye 3 g of monobasic potassium phosphate 
in 1 L of water, and add 3 mL of triethylamine. Adjust 
with phosphoric add to a pH of 3. 

Mobile phase: Acetonitrile and Buffer (20:80) 

Standard solution: 0.05 mg/mL of USP Naphazoline 
Hydrochloride RS in Mobile phase 

Sampie solution: Equivalent to 0.05 mg/mL of naphaz¬ 
oline hydrochloride in Mobile phase from Ophthaimic 
Solution 

Chromatographic system 

(See Chromatograpny <621), System Suitability.) 

Modę: LC 

Detector: UV 285 nm or diodę array. [NOTĘ—Use di¬ 
odę array detector to perform Identification test B ,] 
Column: 4.6-mm x 15-cm; packing L10 
Column temperaturo: 40° 

Flow ratę: 1.5 mL/min 
Injection volume: 10 pL 
System suitability 
Sampie: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relath/e standard deviation: NMT 2.0% 

Anaiysrs 

Samples: Standard solution and Sampie solution 
Calcufate the percentage of the labeled amount of 
naphazoline hydrochloride (C 14 H 14 N 2 - HCI) in the por- 
tion of Ophthalmic Solution taken: 

Result - (ru/rs) x (Cj/G) x 100 

fu _ peak response from the Sampie solution 

rs “ peak response from the Standard solution 

Cs = concentration of USP Naphazoline 

Hydrochloride RS in the Standard solution 
(mg/mL) 

G - nominał concentration of naphazoline 
hydrochloride in the Sampie solution 
(mg/mL) 

Acceptance criteria: 90,0%-115.0% 

SPECIFfC TESTS 

* PH <791); 5.5-7.0 

* Steru, u y Tests <7T}: Meets the requirements 

ADDITIONAL REQUIREMENT$ 

* Packagikg and STORAGE: Preserve in tight containers. 

* USP Reference Standards (11) 

USP Naphazoline Hydrochloride RS 


NaphazoDarae Hydrochloride and 
Pheniramime IVlaleate Ophthalmic 
Solistion 


DEFINITION 

Naphazoline Hydrochloride and Pheniramlne Maleate 
Ophthalmic Solution is a sterile, buffered solution of 
Naphazoline Hydrochloride and Pheniramine Maleate in 
water adjusted to a suitable tonicity, It contains NLT 
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90.0% and NMT 110.0% of the labeled amount of naph- 
azoline hydrochloride (ChHmN* ■ HCI) and pheniramine 
maleate (C^H^N^ ■ C 4 H. 1 O 4 }. It contarns a suitable 
preservative. 

IDENTIFICATION 

* A. Thin-Layer Chromatografhy 

Standard sołution A: 1,5 mg/ml of USP Naphazoline 
Hydrochloride RS in water 

Standard sołution B: 6.0 mg/ml of USP Pheniramme 
Maleate RS in water 

Sampie sołution: Equiva!ent to 0.25 mg/mL of naphaz- 
ollne hydrochloride and 3 mg/ml of pheniramine 
maleate in water from Ophthalmic Sołution 
Chromatographlc system 
(See Chromatograpny (621), Thin-Layer Chroma to- 
graphy.) 

Adsorbent: 0.25-mm layer of siliea gel on a 20-cm x 
20 <m chromatographic piąte 

Application volume: 5 jiL of Standard sołution A f 10 pL 
of Standard sołution B f and 30 pL of the Sampłe 
sołution 

Developing solvent system: Methanol, acetic acid, 
and water ( 8 : 1 : 1 ) 

Spray reagent: Ninhydrin TS 
Analysis 

Samptes: Standard sołution A t Standard sołution B, and 
Sampłe sołution 

Atlow the spots to dry, then place the piąte in a satu- 
rated chromatographic cham ber, and deve!op in the 
Devefoping sołvent system until the soh/ent front has 
moved to 1.5 cm from the top of the piąte. Remove 
the piąte from the developing chamber, mark the so - 
vent front, and allow to air-dry. Spray with Spray rea¬ 
gent, and place in an oven at 105* to visualize the 
spots. Both the naphazoline and pheniramine spots are 
purplish gray in color. 

Acceptance crlteria: The Rf values of the spots of the 
Sampie sołution correspond to those of Standard sołution 
A and Standard sołution B. 

* B. The retention time of the Sampie sołution corresponds 

to that of the Standard sołution , as obtained in the Assay. 

ASSAY 
» Procedurę 

Buffer sołution: Dissolve 14.2 g of anhydrous dibasic 
sodium phosphate and 20 ml of triethylamine in 
1900 ml of water. Adjust with phosphoric add to a pH 
of 5.6 ± OJ, and dilute with water to 2000 ml. 

Mobile phase: Acetonitriłe and Buf ter sołution (20:80) 
Standard stock sołution A: 0.75 mg/mL of USP Naph¬ 
azoline Hydrochloride RS in Mobiłe phase 
Standard stock sołution B: 3.00 mg/ml of USP 
Pheniramine Maleate RS in Mobile phase 
Standard sołution: 0.03 mg/ml or naphazoline hydro- 
chforide and 0.36 mg/ml of pheniramine maleate in 
Mobile phase prepared as follows. Transfer 1 .0 ml of 
Standard stock sołution A and 3.0 ml of Standard stock 
sołution B to a 25-ml volumetric fiask. Dilute with Mo¬ 
biłe phase to yolume. 

Sampie sołution: Transfer a vo!ume of Ophthalmic So- 
lution, equivalent to 0.75 mg of naphazoline hydrochlo¬ 
ride and 9.0 mg of pheniramine maleate, to a 25-mL 
vol umetric fiask. Dilute with Mobiłe phase to volume. 


Chromatographic system 

(See C hromatography (621), System Suitabiłity .) 

Modę: IC 

Detector: UV 270 nm 
CoJumn: 4.6-mm x 15-cm; packing 17 
Row ratę: 1.5 mL/min 
Injection yolume: 25 pi 
System suitabiłity 
Sampie: Standard sołution 
Suitabiłity reguirements 

ResoluLion: NLT 2 between the naphazofine and 
pheniramine peaks 

Column efficiency: NLT 750 theoretical plates for the 
naphazoline and pheniramine peaks 
Tailing factor: NMT 2.5 for pheniramine 
Re!atrve standard deviation: NMT 2.0% 

Analysis 

Samples: Standard sołution and Sampie sołution 
Calculate the percentage of the labeled amount of 
naphazoline hydrochloride (GmHhNź ■ HCI) in the por- 
tion of Ophthalmic Sołution taken; 

Result = (ry/rs) x (Cj/Cy) x 100 

tu = peak response of naphazoline from the Sampie 
sołution 

r s - peak response of naphazoline from the 
Standard sołution 

Q = concentration of USP Naphazoline 

Hydrochloride RS in the Standard sołution 
(mg/mL) 

Cu = nominał concentration of naphazoline 
hydrochloride in the Sampłe sołution 
(mg/ml) 

Calculate the percentage of the labeled amount of 
pheniramine maleate (CisHmNz * C 4 H 4 O 4 ) in the 
portion of Ophthalmic Sołution taken: 

Result - (ru/r$) x (Cs/Cu) x 100 

fu = peak response of pheniramine from the 
Sampłe sołution 

r* 1 = peak response of pheniramine from the 
Standard sołution 

C 5 = concentration of USP Pheniramine Maleate RS 
in the Standard sołution (mg/ml) 

Cu = nominał concentration of pheniramine 

maleate in the Sampie sołution (mg/mL) 
Acceptance criteria 

Naphazofine hydrochloride: 90.0%-110.0% 
Pheniramine maleate: 90.0%-110.0% 

SPECIFIC TESTS 

* PH (791); 5.7-6.3 

* Sterjlity Tests (71); It meets the requirements when 

tested as direeted in Test for Steriiity of the Product to Be 
Examined, Membranę Fiłtration. 

ADDITflONAL REQUJR£MENTS 

* Packacing and Storage: Preserve in tight conta iners, 
and storę at a temperaturę between 20 ° and 25°, pro- 
tected from light. 


USP 40 


Official Monographs / Naproxen 5283 


* USP Referenci Standards (11) and ti tratę with 0,1 N sodium hydroxide V5* Each mL of 0,1 

USP Naphazotine Hydrochbride RS N sodium hydroxide is equivalent to 23.03 mg of Ci 4 Hh0 3 . 

USP Pheniramlne Maleate RS 


Naproxen 



C 14 H 14 O 3 230.26 

2-Naphthaleneaeetk; acid, ó-methoxwa-methyl-, (5)-, 
(+)-(S)-6-Methoxy'a*methyP2‘naphtnaleneacedc add 
[22204-53-1]. 

» Naproxen contains not less than 98.5 percent 
and not morę than 101.5 percent of ChHi 4 0*, 
calculated on the dried basis. 

Packaging and storage—Preserve in trght containers. 

USP Reference standards (11)— 

USP Naproxen RS 
Identification— 

A: Infrared Absorption (197K). 

B; UltfQvioiet Absorption (197U)— 

Soiution: 25 yg per mL 
Medium: methanol. 

Absorptivities at 271 nm ; cafculated on the dried basis, do 
not drffer by morę than 3%. 

Specific rotation (781 S): between +83.0 C and -*-89.5°. 

Test soiution: 10 mg per ml, in methyl isobutyl ketone, 
Los 5 on drying <7 31)—Dry it al 105° for 3 hours: it loses 
not morę than 0*5% of its weight, 

Delete the following: 

*Heavy metal*, Method fi (231): 0.002%,# {otkmi 14*201 b) 
Chromatographic purity—Drssolye 1 00 mg of Naproxen 
in methanol, and dilute with methanol to 5.0 ml to obtain 
the Test soiution , Dissolve a suitable guantity of USP 
Naproxen RS in methanol to obtain a Standard soiution hav- 
ing a known concentration of about 20 mg per mL, Dii u te a 
portion of this soiution quantrtatively and stepwise with 
methanol to obtain three C ompańson Solutions having con- 
centrations of 20, 60, and 100 jug per mL (0,1%, 0.3%, and 
0.5% of the Standard soiution ), respectively. Apply sępa ratę 
10-pL portions of the five Solutions to the startfng linę of a 
suitable thin-layer chromatographic piąte (see Chromatogra - 
phy (621)) coated with a 0.25-mm layer of chromatographic 
siliea gel miKture* Develop the thromatogram in a solvent 
system consisting of a mixture of toluen e, tetrahydrofuran, 
and glacial acetic add (30:3:1) until the solvent front has 
moved about three-fourths of the length of the piąte. Re- 
move the piąte from the chamber, mark the solvent front, 
air-dry, and vtew under short-wavelength UV fight: the Rt 
value of the principal spot in the chromatogram of the Test 
soiution corresponds to that of the Standard soiution , and 
any other spot obtained from the Test soiution does not ex~ 
ceed, in size or intensity, the principal spot obtained from 
the 1 0O-fig-per-mL C ompańson soiution (0.5%), and the sLm 
of the intensities of any secondary spots, simrlarly com- 
pared, does not exceed 2 , 0 %. 

Assay—Dissolve about 500 mg of Naproxen, accurately 
weigned, in a mrxture of 75 mL of methanol and 25 mL of 
water that has been previously neutralized to the phenol- 
hthalein endpoint with OJ N sodiurn hydroxide. DisSolve 
y gentle warming, if necessary, add phenolphthalein TS, 


Naproxen Orał Suspension 

DEFINITION 

Naproxen Orał Suspension contains NLT 90.0% and NMT 
110.0% of the labeled amount of naproxen (CuHnOj). 

IDENTIFICATION 

• A, 

Sampfe soiution: Standard soiution and Sampłe soiution 
(1:1), prepared as directed in the Assay 
Analysis: Chroma tog raph as directed in the Assay. 
Acceptance criteria: The chromatogram of the Sample 
soiution exhtbits two main peaks corresponding to 
naproxen and the internal standard. 

ASSAY 

• Procedurę 

Mobile phase: Prepare a mixture of 500 mL of metha¬ 
nol, 500 mL of water, and 2.46 g of anhydrous sodium 
acetate, and mix until dissolved. Adjust with glacial ace¬ 
tic add to a pH of 5.8. 

interna! standard soiution: 1*1 mg/mL of ethylparaben 
in methanol 

Standard stock soiution: Transfer about 62*5 mg of 
USP Naproxen RS, accurately weighed, to a 50-ml vol- 
umetric fiask, add about 30 mL of methanol, and soni- 
cate to dissolve* Add 5.0 mL of internal standard solu- 
tion, dilute with methanol to volume, and mix. 
Standard soiution: 0,05 mg/mL of USP Naproxen RS 
and 0.0044 mg/mL of ethylparaben in Mobile phase 
from Standard stodr soiution 

Sampfe stock soiution: Transfer an accurately measured 
vo!ume of Orał Suspension, prevlously welLmixed and 
free from air bubbles, nominałly equivalent to about 
125 mg of naproxen, to a 100-mL volumetric fiask, us- 
ing a 'To contain" pipet* Rinse the pipet several times 
with methanol, and add the rinsings to the volumelric 
fiask. Add 10.0 mi of Internal standard soiution, dilute 
with methanol to volume, and mix. 

Sample soiution: Nominally equtvalent to 0,05 mg/mL 
of naproxen and 0,0044 mg/mL of ethylparaben in Mo¬ 
bile phase from Sample stock soiution. Fi! ter if necessary 
to obtain a elear soiution. 

Chromatographic system 
(See Chromatograpny (621), System Suita hi lity.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 2 mL/mm 
Injection volume: 35 ^iL 
System suitability 
Sample: Standard soiution 

[NOTL—The relative retention times for ethylparaben 
and naproxen are 0.6 and 1.0, respectivefy*] 

Suitability reguirements 

Re soiution: NLT 3.0 between ethylparaben and 
naproxen 

Tailing factor: NMT 2.0 for the naproxen peak 
Relatrve standard deviatron: NMT 1.5% 

Analysis 

Samples: Standard soiution and Sampfe soiution 
Calculate the percentage of the labeled amount of 
naproxen (CmH, 4 0 3 ) in the portion of Orał Suspen- 
ston taken: 

Result = (RJRs) x (Cj /Cu) x 100 

Ru - peak response rado of naproxen to 

ethylparaben from the Sample soiution 
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/?s = peak response ratio of naproxen to 

ethytparaben from the Standard solution 
Cs - concentration of USP Naproxen RS in the 
Standard solution (mg/mt) 

Cu = nominał concentration of naproxen in the 
Sample solution (mg/ml) 

Acceptance critena: 9Q.0%-1 10.0% 

PERFORMANCE TESTS 

• Deliverabu Volume (698): Meets the requirements for 
orał suspension packaged in multiple-unit containers 

* Uniformu y of Dosage Units (905): Meets the require- 

ments for orał suspension packaged in single-untt 
containers 

SPECIFEC TESTS 

• pH (791): 2.2-3.7 

ADDITiONAL REQUI RE MENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. Storę at room temperaturę. 

- USP Reference Standards (11) 

USP Naproxen RS 


Naproxen Tablets 

DEFINITION 

Naproxen Tablets contain NLT 90.0% and NMT Tl0.0% of 
the labeled amount of naproxen (CmHuOi)* 

IDENTIFICATION 

• A, The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

■ B. The UV absorption spectra of the major peak of the 
Sample solution and that of the Standom solution exhibit 
maxima and minima at the same wavelengths, as ob¬ 
tained in the Assay. 

ASSAY 

• Procedurę 

Mobile phase: Acetonitrile, water, and glacial acetic 
acid (450:540:10) 

Standard solution: 0.1 mg/mL of USP Napraxen RS in 
Mobile phase 

Sample stock solution: Nominally equivalent to 1 mg/ 
mL of naproxen in Mobile phase . Transfer an amount 
equivalent to about 500 mg of naproxen, from NLT 10 
findy powdered Tablets, to a 500-mL volumetric fiask. 
Add about 300 ml of Mobile phase , and sonicate for 30 
min. Cool to room temperaturo, and di lute with Mobile 
phase to volume. 

Sample solution: Nominally equivalent to 0.1 mg/mL 
of naproxen in Mobile phase from Sample stock solution. 
Pass through a suttable fil ter of 0,454im of porę size. 


Chromatographic system 

(See Chromatography (621), System Sultability.) 

Modę: LC 

Detector: UV 254-nm diodę array 
Column: 4.6-mm x 15-cm; S-jim packing L7 
Flow ratę: 1 2 m L/min 
Injection volume: 20 jiL 

Run time: NLT 2 times the retention time of naproxen 
System sultability 
Sample: Standard solution 
Suitabiltty reauirements 
Tailing factor: NLT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
naproxen in the portion of Tablets taken: 

Result = (r v fr$) x (Cs/ Cu) x 100 

ry - peak response of naproxen from the Sample 
solution 

rs = peak response of naproxen from the Standard 
solution 

Cs - concentration of USP Naproxen RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of naproxen in the 
Sample solution (mg/mL) 

Acceptance cnteria: 90,0%-l 10.0% 

PERFORMANCE TESTS 

* dissolution (711) 

Buffer: 0.1 M of pH 7.4 phosphate buffer prepared as 
follows, Dissolve 2.62 g of monobasic sodium phos¬ 
phate and 11,50 g of anhydrous dibasic sodium phos¬ 
phate in 1000 mL of water, and mix. 

Medium: Buffer, 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Standard solution: A known concentration of USP 
Naproxen RS in Buffer 

Sample solution: Frlter portions of the solution under 
test, and suitably diiute with Buffer. 

Instrumental conditions 
Modę: UV 

Analytkal wavelength: About 332 nm (maximum 
absorbance) 

Analysis 

Samples: Standard solution and Sample sofution 
Calculate the percentage of the labeled amount of 
naproxen (CuHuO* *) di$solved, 

Tolerances: NLT 80% (Q) of the labeled amount of 
naproxen (CuHmG*) is drssolved. 

* UNiFORMfTY of Dosage Units (905): Meet the 
requirements 

IMPURJT1ES 

* Organic Imfurities 

Buffer: Dissolve 1.36 g of monobasic potassium phos¬ 
phate in 1 L of waten Adjust with triethylamine to a pH 
of 6.5, Pass through a suitable filter of 0.45-pm porę 
size, 

Diluent: Acetonitrile and Buffer (50:50) 

Mobile phase: See labie L 


Table 1 


Time 

(min) 

Buffer 

Acetonitrile 

(%> 

0 

_ 

85 

15 

5 

85 

15 

25 

60 

40 

45 

50 

50 
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Table 1 (Co ntinued) 


Time 

Buffer 

Acetonitrtle 

{mini 

{%> 

(°/a) 

50 

85 

15 

60 

85 

15 


Standard stock solution 1: Prepare 5 mg/mL of USP 
Naproxen RS in Diluertl Further dilute this solution w lh 
Diluent to obtain 0.05 mg/mL of USP Naproxen RS in 
Diluent 

Standard stock solution 2: 0.01 mg/mL of USP 
Naproxen Related Compound A RS in methanol 
Standard stock solution 3; 0.01 mg/mL of USP 
Naproxen Related Compound L R5 in methanol 
System suitability solution: 0.5 mg/mL of USP 
Naproxen RS and 0.5 jig/mL of USP Naproxen Related 
Compound A RS In Diluent, from Standard stock solution 
1 and Standard stock solution 2 t respectively 
Standard solution: I.Ojug/mL of USP Naproxen RS, 

0.5 fig/mL each of USP Naproxen Related Compound A 
RS and USP Naproxen Related Compound L RS in Dilu¬ 
ent, from Standard stock solution 1, Standard stock soiu- 
thn 2, and Standard stock solution 3, respectively 
Sampie solution: Nominally equivatent Lo 0.5 mg/mL 
of naproxen from NLT 10 finely powdered Tablets. 
Transfer nominally equivalent to about 500 mg of 
naproxen to a 1000-mL vofumetric fiask. Add 600 mL of 
Diluent , and sonicate for 30 min with intermittent shak- 
Ing. Cool to room temperaturo, and dilute with Diluent 
to votume. Mix, and allow to settie for 5 min. Pass 
through a suitable filter of Q.45-|tm porę size, 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 236 nm 

Column: 4.6-mm x IS-^crn; 5-ym packing L7 
Column temperaturę: 40° 

Flow ratę: 1.0 mL/min 
Injection volume: 10 pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 6.0 between naproxen related corn- 
pound A and naproxen, System suitability solution 
Relative standard deviation: NMT 5.0% for 
naproxen, naproxen related compound A, and 
naproxen related compound L, Standard solution 
Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of naproxen related com¬ 
pound A and naproxen related compound L in the 
portion of Tablets taken: 

Resuit - {ruirs) x (Cu/C i) x 1 00 

ru - peak response of naproxen related compound 
A or naproxen related compound L from the 
Sampie solution 

r 5 - peak response of naproxen related compound 
A or naproxen related compound L from the 
Standard solution 

Cs = concentration of USP Naproxen Related 

Compound A RS or USP Naproxen Related 
Compound L RS in the Standard solution 
(mg/mL) 

G - nominał concentration of naproxen in the 
Sampie solution (mg/mL) 

Calculate the percentage of any other individuat impurlty 
in the portion of Tablets taken: 

Resuit - (rjrs) x (CdCu) x (1 /F) x 100 


fu = peak response of any other indivfdual impurity 
from the Sampie solution 

r$ - peak response of naproxen from the Standard 
solution 

Cs = concentration of USP Naproxen RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of naproxen in the 
Sampie solution (mg/mL) 

F - retative response factor of each individual 
impurlty (see labie 2) 

Acceptance criteria: See Tobie 2. 


TabEe 2 


Name 

Relative 

Retentlon 

Time 

ReBatiue 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

E\laproxen related 
compound A J 

0.63 

— 

0.10 

Naproxen 

1.00 


__ 

Naproxen related 
compound L b 

2.32 

— 

0.10 

Naproxen methyi 
estei^ 

3.19 

1.0 

0,10 

Any other indMdual 
impurity 

— 

1.0 

0.10 

Total impurjties d 

.— 

—. 

050 


9 6-Methoxy-2~naphthoic add. 
b 1 -(6-MethoKynaphthalen-2-yl}ethanone. 
c (5)-Methyl 2T6-methoxynaphthalen-2-yl)proparioate. 
d Disregard any peaks betów LOQ (0.004% for any other individual impu¬ 
rity and naproxen methyi ester, 0.002% for naproxen related compound 
A, and 0.006% for naproxen related compound L). 

ADDITEONAL REQUIRIM£NTS 

* Packaging and Storage: Preserve in welLdosed 
containers, 

O y$p Reference STANDARDS (11) 

USP Naproxen RS 

USP Naproxen Related Compound A RS 
ó-Methoxy-2maphthoic acid. 

C 12 H 1() 03 202.21 

USP Naproxen Related Compound L RS 
1-(ó-Methoxynaphthalen-2-yl)ethanone. 

CnHnOz 200.23 


Naproxen Pelayed-Reiease TabBets 

DEFINITION 

Naproxen Delayed-Release Tablets contain NLT 90.0% and 
NMT 110.0% of the labeled amount of naproxen 

(C 14 H 14 O 3 ). 

IDENTIFICATION 

■ A. Ultraviolet Absorption (197U) 

Standard solution and Sampie solution: Prepare as di- 
rected in the Buffer stage of the Dissolution test. 
Acceptance criteria: Meet the reguirements 
o B. The retentlon time of the major peak of the Sampie 
solution corresponds to that of the Standard solution t as 
obtained in the Assay. 

ASSAY 
o Procedurę 

Mobile phase: Acetonitnle and 1% acetic add solution 
(900:1100). Filter and degas. 

Diluent A: Acetonitrife and water (9:1) 

Diluent B: Acetonitrife and water (1:1) 

Standard stock solution: 0.5 mg/mL of USP Naproxen 
RS in Diluent A 
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Standard solu t i on: 0.1 mg/mL of USP Naproxen RS in 
Mobile phase from the Standard stock solution 
Sample solution: Transfer an amount nominally equiva- 
lent to 250 mg of naproxen from 20 powderecf Tablets 
into a 100-mL volumetric fiask, and add about 70 mL of 
Diluent B. Sbake by mechanlcal means for 15 min, sorti- 
cate for 15 min, dilute with Diluent B to volume, and 
mlx. Pass this solution through a suitable filter of 0.45- 
pm porę size. Transfer 2.0 mL of the filtrate into a 
50-mL volumetnc fiask, and dii u te with Mobile phase to 
voiume. 

Chromatographic system 
(See Chromatograpny (62\\ System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LT 
Flow ratę: 1.0 mL/min 
Injection volume: 50 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 1.5 
Relative standard devration: NMT 2.0% 

Analysts 

Sam pies: Standard soiution and Sample solution 
Calcu la te the percentage of the fabefed amount of 
naproxen (ChHhOi) in the portion of Tablets taken: 

Result = (ro/r s ) x (C s /C y ) x 100 

ru - peak response of naproxen from the Sample 
soiution 

rs ~ peak response of naproxen from the Standard 
solution 

Cs = concentration of USP Naproxen RS in the 
Standard soiution (mg/mL) 

Cu = nominał concentration of naproxen in the 
Sample solution (mg/mL) 

Acceptance crlteria: 90.0%-! 10.0% 

PERFORMANCE TE5TS 

■ Dissolution, Delayed-Refease Dosage Forms, Method B 
( 7 11 ) 

Acid stage 

Medium: 0.1 N hydrochloric acid; 1000 mL 
Apparatus 2: 50 rpm 
Time: 2 h 

Standard solution: A known concentration of USP 
Naproxen RS in Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable fil ter. Di lute with Medium if 
necessary. 

Analysts: Determine the amount of naproxen 
(CmHhCT) dissolved by UV absorption at the wave- 
length of maximum aDsorbance at about 332 nm with 
the Sample soiution in companson with the Standard 
solution , 

Toierances: NMT 10% (Q) of the labeled amount of 
naproxen (C^H^Ch) is dissofved. 

Buffer stage 

Buffer: 0.2 M phosphate buffer, pH 6.8 
Medium: Buffer, 1000 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Standard solution: A known concentration of USP 
Naproxen RS in Medium 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. Dilute with Medium if 
necessary. 

Analysts: Determine the amount of naproxen 
(ChH h 0 3 ) dissofved by UV absorption at the wave- 
length of maximum aDsorbance at about 332 nm with 
the Sample solution in companson with the Standard 
soiution . 


Toierances: NIT 80% (Q) of the labeled amount of 
naproxen (CmHmOj) is dis$olved, 

* Uniform ity of Dosage Units (905) 

Procedurę for content uniformity 

Mobile phase, Diluent A, Diluent B, Chromato¬ 
graphic system, and System suitability: Proceed as 
directed in the Assay : 

Standard stock solution: 0.25 mg/mL of USP 
Naproxen RS in Diluent A 

Standard solution: 0.1 mg/mL of USP Naproxen RS In 
Diluent B from Standard stock solution 

Sample solution: Transfer 1 Tablet to a 200-mL volu- 
metric fiask, and add 140 mL of Diluent B. Shake by 
mechanital means for 15 min, sonicate for 15 min, 
and dilute with Diluent B to volume. Pass a portion of 
this solution through a suitable filter of 0.45-pm porę 
size, pipet 2.0 mL of the filtrate for a 500-mg tablet 
and 2.5 mL for a 375-mg tablet into a 50-mI voiumet- 
ric fiask, and dilute with Mobile phase to volume. 

Acceptance crlteria: Meet the requirement$ 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in wel l-closed eon tai n- 
ers, and storę at controlied room temperaturę. 

* USP Reference Standards (11) 

USP Naproxen RS 


Naproxen Sodium_ 

CuHtjNaOj 252.24 

2-Naphthaleneacetic acid, 6-methoxy-ot-methyl-, sodium 
salt, (5)-. 

(-)-5odium (5)-6-methoxy-ot-methyl-2-naphthaleneacetate 
[26159-34-2]. 

» Naproxen Sodium contains not less than 
98,0 percent and not morę than 102,0 percent of 
CuHuNaO}, calculated on the dried basis. 

Packagtng and storage—Preserze in tight containers. 

USP Reference standards (11)— 

USP Naproxen Sodium RS 

Identification— 

A: Infrared Absorption (197K). 

B: Ultrafiolet Absorption (197U)— 

Soiution: 25 pg per mL. 

Medium: m e t h a n o I. 

Absorptivities at 272 nm, calculated on the dried basis, do 
not differ by morę than 3%. 

Specific rotaiion (781S): between —15,3° and -17.0°. 

Test solution: 50 mg per mL, in 0.1 N sodium hydrox- 
ide. 

Loss on drying (731)—Dry it in vacuum at 105 n for 
3 hours: it loses not morę than 1.0% of its weight. 


Dekte the foitowing: 

*Heavy metals, Method I (231)—Di$solve TO g in 20 mL 
of water in a separator, add 5 mL of 1 N hydrochloric acid, 
and extract with successive 20-mL, 20-mL, and 10-mL por- 
tions of methylene chloride. Discard the methyfene chloride 
extracts, and use the aqueous layer for the test: the limit is 

0.002%.* (Olftal Han-2018) 

Free naproxen —Dissolve about 5.0 g in 25 mL of water in 
a separator, and extract the solution with three 15-mL por- 
tions of chloroform, Evaporate the combrned extracts on a 
steam bath to dryness, Dissoke the residue in 10 mL of a 
mixture of methanol and water (3:1) previou$Jy neutralized 
with 0.1 N sodium hydroxide to the phenolphthalein 





USP 40 


Officiai Monogrophs / Napraxen 5287 


endpoint. Add phenolphthatein TS, and Utratę with 04 0 N 
sodium hydroxide: not morę than 2.2 mL is consumed 
( 1 . 0 %). 

Chromatographic purity —Dissolve 100 mg in 5 mL of 

methanoL Dissolve a suitabie guantity of USP Naproxen So¬ 
dium RS in methanol to obtain a Standard solution having a 
known concentration of about 20 mg per ml. DiEute a por- 
tion of this solution quantitatively with methanof to obtain 
three Comparison Solutions having coneentrations of 20, 60, 
and 100 pg per mL (0.1 %, 03%, and 0.5% of the Standard 
solution), respectively. Appty separate 10-pL portions of the 
five Solutions on the starting iine to a suitabie thin-tayer 
chromatographic piąte (see Chromatography (62 1)) coated 
with a 0.25-mm layer of chromatographic silica gei mixture. 
Devełop the chromatogram in a soTvent system consistEng of 
a mixture of toluene, tetrahydrofuran, and glada! acetic acid 
(30:3:1) until the solv/ent front has moved about three- 
fourths of the length of the piąte. Remove the piąte from 
the cbamber, mark the soJvent front, air-dry, and view 
under short-wavelength UV light: the Rf vafue of the princi- 
paJ spot in the chromatogram of the solution under test 
corresponds to that of the Standard solution, the intensity of 
any individual secondary spot does not exceed that of the 
100-pg-per-mL Comparison solution (0,5%), and the sum of 
the intensities of any secondary spots, similady compared, 
does not exceed 2,0%. 

Assay —Dissolve about 200 mg of Naproxen Sodium, accu- 
rately weighed, in 50 mL of glacial acetic acid containing 
2 drops of p-naphthoibenzein TS previously neutralized with 
0.1 fs! perchloric acid if necessary. Titrate with 0.1 N por¬ 
obione acid VS. Each mL of 0.1 N perchloric add is equlva- 
lent to 25.22 mg of C^H^NaO^ 


NaproKen Sodiaim Tablets 

DEFINITION 

Naproxen Sodium Tablets contain NIT 90.0% and NMT 
110.0% of the labeted amount of naproxen sodium 
(C 1 4H 13 Na0 3 ), 

IDENTIFICATION 

* A. Identification Tests—General, Sodium (191) 

Sam ple: Transfer an amount nominał [y equivalent to 
about 250 mg of naproxen sodium from fineiy pow- 
dered Tablets to a centrifuge tubę. Add 12 mL of water 
and 1 mL of hydrochloric acid. A dense white precipf- 
tate is formed. Centrifuge the mixture. Use the elear 
supernatant for the test. 

Aeeeptanee criteria: Meets the requirements 

* B, The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay* 

o C. The UV absorption spectra of the major peak of the 
Sample solution and that of the Standard solution exhibit 
maxima and minima at the same wavelengths, as ob¬ 
ła i ned in the Assay . 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrile, water, and gfacial acetic 
add (450:540:10) 

Standard solution: 04 mg/mL of USP Naproxen So¬ 
dium RS in Mobile phase 

Sample stock solution: Nominally equivalent to 
5.5 mg/mL of naproxen sodium. Transfer an amount 
nominally equivalent to about 2750 mg of naproxen so¬ 
dium, from NLT 5 Tablets, to a 500-mL volumetric fiask. 
Add 75 mL of water, and sonicate tifl the Tablets dis- 
perse. Add about 250 ml of Mobile phase, and sonicate 
for 30 min with intermittent shaking. Cool to room 


temperaturę, and difute with Mobile phase to volume. 
Pass through a suitabfe filter of 0,45-|um porę size, 
Sample solution: Nominally equivalent to 04 mg/mL 
of naproxen sodium in Mobile phase from Sample stock 
solution 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254-nm diodę array 
Column: 4.6-mrn x 1 5-cm; 5-pm packlng L7 
Flow ratę: 1.2 mL/min 
Injectbn volume: 20 pi 

Run time: NLT 2 times the retention time of naproxen 
System suitability 
Sample: Standard solution 
Suitability requirements 
Taifing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Anaiysis 

Sam pies: Standard solution and Sample solution 
Calcu! a te the percentage of the labeled amount of 
naproxen sodium (CuHjjNaCh) in the portion of Tab¬ 
lets taken: 

Resuit ~ {rj rj) x (CdCu) x 100 

ru ~ peak response of naproxen from the Sample 
solution 

r s - peak response of naproxen from the Standard 
soiuthn 

Ci ~ concentration of USP Naproxen Sodium RS in 
the Standard solution (mg/mL) 

Cu = nominał concentration of naproxen sodium in 
the Sample solution (mg/mL) 

Acceptance criteria: 90.0%-l 1 0*0% 

PERFORMANCE TESTS 
* DlSSOLUriON (711) 

Buffer: 04 M of pH 7.4 phosphate buffer containing 
2,62 g/L of monobasic sodium phosphate and 11.50 g/ 
L of anhydrous dibasic sodium phosphate in water 
Medium: Buffer, 900 ml 
Apparatus 2: 50 rpm 
Time: 45 min 

Standard solution: 50 pg/mL of USP Naproxen Sodium 
RS in Medium 

Sample solution: DElute a filtered portion of the solu¬ 
tion under test with Medium as necessary to obtain a 
nominał concentration of 50]jg/mL naproxen sodium 
(CuHuNaOi). 

Instrumental conditions 
Modę: UV 

Analytical wavelength: About 332 nm (maximum 
absorbance) 

Anaiysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
naproxen sodium (CuHuNaOa) dissolved. 

Tolerances: NLT 80% (Q) of the labeled amount of 
naproxen sodium (CnHtjNaOs) is dissolved. 

■ Uniformity of Dosace Units (905): Meet the 
requirements 

IMPURITIES 
O ORGANIC IMPURITIES 

Buffer: Dissolve 136g of monobasic potassium phos¬ 
phate in 1 L of water. Adjust with triethyEamine to a pH 
of 6.5* Pass through a suitable filter of 0.45-pm porę 
size* 

Diluent: Acetonitrile and Buffer (50:50) 

Mobile phase: See Tobie 7. 
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labie 1 


Time 

fminl 

Buffer 

(%) 

Acetonitrik 

(%> 

0 

85 

15 

5 

85 

15 

25 

60 

40 

45 

50 

50 

50 

85 

15 

60 

85 

15 


Standard stock solution 1: Prepare 5 mg/ml of USP 
Naproxen Sociium RS in Diluent Further dilute this solu¬ 
tion with Diluent to obtain 0.05 mg/ml of USP 
Naproxen Sodium RS in DiluenL 
Standard stock solution 2 : 0.01 mg/mL of USP 
Naproxen Related Compound A RS in methanol 
Standard stock solution 3: 0.01 mg/ml of USP 
Naproxen Related Compound L RS in methanol 
Standard solution: 1.0pg/mL of USP Naproxen So- 
dium RS, and 0.5 pg/mL each of USP Naproxen Related 
Compound A RS and USP Naproxen Related Con> 
pound L RS in Diluent , from Standard stock solution 7, 
Standard stock solution 2, and Standard stock solution 3, 
respectively 

System suitabillty solution: 0.5 mg/ml of USP 
Naproxen Sodium RS and 0.5 pg/mL of USP Naproxen 
Related Compound A RS in Diluent , from Standard stock 
solution 7 and Standard stock solution 2, respectivefy 
Sampie stock solution: Nominafly equivalent to 
5.5 mg/rnL of naproxen sodium from MLT 5 finely pow- 
dered Tablets, Transfer nomrnalfy equlvalent to about 
2750 mg of naproxen sodium to a 500-mL vo!umetric 
fiask. Add 250 ml of Diluent , and sonfcate for 20 min 
with intermittent shaking. Cool to room temperaturę 
and dilute with Diluent to volume. Pass through a suita- 
ble filter of 0,45-jim porę size. 

Sampie solution: Nominally equivalent to 0.55 mg/mL 
of naproxen sodium in Diluent from the Sampie stock 
solution 

Chromatographic system 

(See Chromatography System Suitabllity .) 

Modę: IC 

Detector: UV 236 nm 

Column: 4.6-mm x 15-cm; 5-pm packing L7 
Column temperaturę: 40° 

Pio w ratę: 1 ,0 mL/min 
Injection volume: 10pL 
System suitabllity 

Sam pies: Standard solution and System suitabillty 
solution 

Suitability requirements 

Resolution: NLT 6.0 between naproxen related com¬ 
pound A and naproxen, System suitability solution 
Relative standard deviation: NMT 5.0% for 
naproxen, naproxen related compound A, and 
naproxen related compound L; Standard solution 
Analysis 

Samples: Standard solution and Sampie solution 
Cafculate the percentage of naproxen related com¬ 
pound A and naproxen related compound l in the 
portion of Tablets taken: 

Result = (r v frs) x (CJQ) x 100 

ru - peak response of naproxen related compound 
A or naproxen related compound L from the 
Sampie solution 

r$ - peak response of naproxen related compound 
A or naproxen related compound l from the 
Standard solution 

Q ~ concentration of USP Naproxen Related 

Compound A RS or USP Naproxen Related 
Compound L RS in the Standard solution- 
(mg/mL) 


Cu - nominał concentration of naproxen sodium in 
the Sampie solution (mg/mL) 

Catculate the percentage of any other individua! 
impurity in the portion of Tablets taken: 

Result = (ru/rs) x (Q/C u ) x (1/F) x 100 

r u - peak response of any other individual impurity 
from tne Sampie solution 

rs ~ peak response of naproxen from the Standard 
solution 

Q = concentration of USP Naproxen Sodium RS In 
the Standard solution (mg/mL) 

Cu - nominał concentration of naproxen sodium in 
the Sampie solution (mg/ml) 

F = relative response factor of individuaJ impurity 
(see Table 2) 

Acceptance criteria: See Tobie 2. 


Table 2 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%1 

Naproxen related 
compound A J 

0.63 

— 

0.2 

Naproxen 

1.00 

__ 

_ 

Naproxen related 
compound EJ 1 

232 

— 

0.2 

Napraxen methyl 
ester 

3,19 

1.0 

03 

Any other Endividual 
impurity 

— 

1.0 

0.2 

To tal impunties d 

— 

—■ 

13 


j| 6-Methoxy-2-naphthoic add. 

M -(6-M eth oxy na phthaten-2-y l)e thanone. 
c (S}-Methyl 2-{6~methQxynaphthalen-2-yl)pfopanoate. 
d Disregard any peak 5 be Iow LQQ (0,004% for any other fndividual impu¬ 
rity and napraxen methyf ester, 0.002% for naproxen related compound 
A t and 0,006% for naproxen related compound L), 

ADDITIONAł. R£QUIfieviENT5 
Packaginc and Sto ragę; Preserve in well-closed 
containers. 

■ USP Reference Standards (11) 

USP Naproxen Sodium RS 
USP Naproxen Related Compound A RS 
6 -Methoxy- 2 -naphthoic add. 

CizHtoOb 202.21 

USP Naproxen Related Compound L RS 
1 -( 6 -Methoxynaphthalen- 2 -yl)ethanone. 

C,sHia0 2 200.23 


Narasin Grarsular 



C 43 H 72 O 11 (narasin A) 765.03 
CuHhA, (narasin B) 763.01 
CwhUOn (narasin D) 779.05 
C 44 H 74 O 11 (narasin I) 779.05 
Narasin. 
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2/-/-Pyran-2-acetic acid, a-ethyL6-[5-[2-(5-ethyltetrahydro- 
5-nydroxy-6-methy[-2H-pyran-2-yf)-15-hydroxy-2,10, 
12-trimethy!-l,6,8-tfioxadispEro[4.1.5.3]pentadec-l 3-en- 
9-vl]-2-hydraxy-1, 3-di methy !-4 -oxohepty l]tet- 
ra nydro-3,5-cfi m ethy k 

a- E t hy I - 6-[5-[2-(5-ethyltet ra hy d ro - 5 - hy d roxy- ó- m ethy f -2 H- 
pyran-2-yI>15-hydroxy-2,10,12-trimethyf-l ,6, 
S-trioxadispiro[4,1 5.3]pentadec-1 3“en-9-yl]-2-hydroxy- 
1,3-dEmethyl-4-Qxoheptyf]tetrahydrQ-3,5-dimethyl-2H- 
pyran-2-acetic acid [55134-13-9]. 

» Narasin Granular contains narasin mixed with 
suitable carriers and inactive ingredients prepared 
in a granular form that is free-flowing and free of 
aggregates, It contains not less than 100 mg and 
not morę than 160 mg of narasin per g. 

PackagSing and sto ragę—Preserve in well-closed contain- 
ers. Avoid moisture and excesstve heat. 

Labelir&g —LabeJ Et to indicate that It is for anima! use only, 
LabeJ it also to indicate that it is for manufacturing, Process¬ 
ing, or repackaging. 

USP Referenci standard* (11 } — 

USP Monensin Sodium RS 
USP Narasin RS 

Identification— The retention time of the major peak for 
narasin A in the chrom a tog ram of the Assay preparation cor- 
responds to that of the Standard preparation as obtained in 
the Assay. 

Less on drying {731)—Dry it in vacuum at 60° for 3 hours: 
it Eoses not morę than 1 0% of Its weEght 
Powder fineness {811)—Not fess than 99% passes a No. 
30 sieve, and not morę than 15% passes a No. 140 sieve, 
Content of narasin A —Using the chromatogram of the 
Assay preparation obtained as directed En the Assay, calcu la te 
the percentage of narasin A by the formula: 

1004 / [A + (D + /)] 

in which A Is the narasin A blopotency and D + / is the 
narasin D + / biopotency. Not less than 85% of narasin A is 
found, 

Assay— 

Diiuent —Prepare a mixture of methanol and water (9:1). 
Mobile phase —Prepare a degassed mixture of methanof, 
water, and gladal acetic acid (94:6:0.1). Make adjustments 
Ef necessary (see System Suitability under Chromatography 
(621)). 

Neutraiized methanol —Add 1 g of sodium bicarbonate to 
4 L of methanol, mix, and fflter. 

Detwatizing reagent —Dissolve 30 g of vanillfn in a mix- 
turę of methanol and suJfurie acid (950:20) in a Container 
protected from lighL [Cawtfoa—7o avoid splattering , add the 
suIfurie add carefulfy and slowly with a pipet; do not pour. 
Aflow the mixture of methanol and suifurie add to cool before 
adding the vanillin.\ Do not fliter 

Resolution solutian— Prepare a solution in Neutraiized 
methanol containing about 3 mg of USP Narasin RS and 
1 mg of USP Monensin Sodium RS per mL Transfer 2 mL of 
this solution to a 200-mL volumetric fiask, di lute with Dilu- 
ent to volume, and mix. 

Standard preparations —Dissolve an accurateJy weighed 
guantity of USP Narasin RS in Neutraiized methanol to obtain 
a solution havlng a known concentration of about 7 mg per 
mL Transfer 1.0 mL of this stock solution to a 200-mL vofu- 
metric fiask, and transfer 2.0 mL and 4,0 mL of the stock 
solution to two separate 100-mL volumetric flasks, dilute 
each with Diiuent to voiumą and mix, These Solutions con- 


tain about 5, 20, and 40 jag of USP Narasin RS per ml. 

Using the designated percentage of narasin A in the USP 
Narasin RS, calculate the exact narasin A concentration, in 
jLig per mL, in each of the Standard preparations. 

Assay preparation —Transfer about 5 g of Narasin Granu¬ 
lar, aceuratefy weighed, to a suitable Container, add 
200.0 mL of Diiuent, and shake by mechantcal means for 
1 hour. Aliow the solids to settle, and quantitativeiy dilute 
an accurately measured volume of the supernatant with Dil- 
uent to obtain a solution containing about 20 pg of narasin 
per mL. Pass a portion of this solution through a fflter hav- 
ing a Q.5-pm or fi ner poro sity, and use the f Utratę as the 
Assay preparation. 

Chromatographic system (see Chromatography (621))—The 
Siquid chromatograph is equipped with a 4.6-mm x 25-cm 
coiumn that contains packmg LI. The coEumn outlet is at- 
tached to a tee, the opposing arm is attached to a tubę 
from which is pumped the Derivatizing reagent , and the out- 
let is connected to a 2-mL posteolumn reaction coli main- 
tained at 98°. The outlet of the reaction col! is connected to 
a detector set at 520 nm. The Mobile phase and the Dehvati- 
zing reagent flow at the ratę of about 0,7 mL per minutę, 
Chromatograph the Resolution solution , and record the peak 
responses as directed for Procedurę: the refative retention 
times are about 0.7 for monensin B, 0.75 for monensin A, 
1.0 for narasin A, and Tl for narasin D + I; and the resolu¬ 
tion, R, between the monensin B peak and the monensin A 
peak Is not tess than 1,25, and between the monensin A 
peak and the narasin A peak not less than 3,5, Chromato¬ 
graph the Standard preparations, and record the peak re¬ 
sponses as directed for Procedurę: the tailing factor for the 
narasin A peak is not morę than 1.4 when caiculated by the 
formuia: 

Woa / 2 f 

in which W 0 .i Is the width of the peak at 10% of peak 
height; and f is the distance from the peak maximum to the 
leading edge of the peak, the distance being measured at a 
oint on the basellne at which 10% peak height is reached, 
he reiative standard deviat!on for repficate injections is not 
morę than 10%. [notę —After use, flush the system with 
methanol] 

Procedurę— Separatek inject equal volumes (about 
200 pL) of the Standard preparations and the Assay prepara¬ 
tion into the chromatograph, and measure the areas of the 
peak responses for the narasin A and narasin D + I peaks 
[notę —Narasin D and narasin I wiil co-elute under this chro¬ 
matographic system,] 

Plot the three narasin peak responses in the chromato- 
grams obtained from the Standard preparations versus the 
concentration, In pg per ml, of narasin A, and draw the 
straight linę best fittfng the three plotted points. From the 
graph so obtained, and the narasin A peak response in the 
chromatogram obtained from the Assay preparation f deter- 
minę the concentration, G, in pg per mL, of narasin A in 
the Assay preparation « From the same graph and the narasin 
D + I peak response in the chromatogram obtained from 
the Assay preparation, determine the concentration, C Di y, in 
pg per mL, of narasin D + I in the Assay preparation. Calcu- 
tatę the biopotency, tn mg per g, in the portion of Narasin 
Granular taken by the formuia: 

<0.001 )(Q fii + C d +iF d+ i)(VE/M) 

in which F a is 1.077 representing the biopotency conversion 
factor for narasin A; Fo+i Es the biopotency conversion factor 
for narasin D -h 1; V is the extraction volume, in mL; E is the 
dilution factor used in diluting the extract to the finał esti- 
mated concentration of 20 pg per mL; and M is the weight, 
in g, of Narasin Granular taken to prepare the Assay prepa- 
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ration . Calculate the bioconversion facto r, f D +h for narasin D 
* I by the formula: 

(1,51 OD + 0.012/) / (D + 0 

in which D and ł are the specified percentages of narasin D 
and narasin I, respective!y, in USP Narasin RS; 1.510 is the 
faotor for converting narasin D to narasin D biopotency; and 
0.012 is the factor for convertmg narasin i to narasin i 
biopotency. 


Narasin Premix 


» Narasin Premix contains Narasin Granular 
mixed with suitable diluents and inactive ingredi- 
ents. (t contains not less than 90 percent and not 
morę than 710 percent of the labeied amount of 
narasin. 

Packagmg and storage — Preserve in well-dosed contairt- 
ers. Avoid moisture and excesslve heat. 

ILabeling —Label it to indicate that it is for animal use only, 
The fabeT bears the statement, "Do not feed undiluted." 

USP Reference standards ( 11 )— 

USP Monensin Sodlum RS 
USP Narasin RS 

IdentificafRon—The retention time of the major peak for 
narasin A in the chrom a to gram of the Assay prepa ration cor- 
responds to that of the Standard preparotion, as obtained in 
the Assay. 

toss ort drying (731)—Dry it tn vacuum at 60° for 3 hotirs: 
it loses not morę than 12% of its weight. 

A ssay-— 

Diiuent, Mobile phase, Neutrafized methanol, Derivatizinc 
reagent, Resolution solution, Standard preparations, and Cho¬ 
mąt og rap hic system —Proceed as directed in the Assoy under 
Narasin Granulat. 

Assay preparotion—Transfer about 5 g of Narasin Premix, 
accurately weighed, to a suitable Container, add 200.0 mL 
of Diiuent, ancfshake by mechanical means for 1 hour. Al Iow 
the soltds to settle, ano quantitative[y dilute an accurately 
measured vo!ume of the supematant with Diiuent to obtam 
a soiution containing about 20 pg of narasin per ml. Pass a 
portion of this soiution through a fifter having a 0.5“|tm or 
finer porosity, and use the filtra te as the Assay preparotion. 

Procedurę— Proceed as directed for Procedurę in the Assay 
under Narasin Granular . Catcuiate the biopotency, in mg per 
g, in the portion of Narasin Premix taken by the formula: 

(0.001X0 6+ C f> , f F D+) )(VE/M) 

in which M is the weight, in g, of Narasin Premix taken to 
prepare the Assay preparotion ; and the other terms are as 
defined therein. 


Naratnptare Tablets 

» Naratriptan Tablets contain an amount of Nara¬ 
triptan Hydrochloride equivalent to not less than 
90.0 percent and not morę than 110.0 percent of 
the labeied amount of naratriptan (C17H25N3O2S). 

Packagmg and storage— Preserve in tight containers, and 
storę at controlied room temperaturę. 


USP Reference standards (11)— 

USP Naratriptan Hydrochloride RS 
USP Naratriptan Resolution Mixture RS 

A mixture of naratriptan hydrochionde with approxi- 
mateiy 0.1% each of naratriptan related compound A 
[3-(1 -methyfpiperidin-4-y!)-1 H-\ ndoie hydrochloride] 
and naratriptan related compound B [2-[3-(1 -methyh 
1,2,3,óJetrahydropyr]dim4-yl)J hhindoie- 
S-yljethanesulfonic acicl methylamlde oxalate]. 
Identification— 

A: Thln-Layer Chromatographic Identification Test { 201)— 

Diiuent —Prepare a mixture of methylene chloride and 
methanol ( 1 : 1 ). 

Adsorbent: high performance thin-layer chromatographic 
stlita gel 

Test solution—Transfer a number of Tablets, equivalent to 
5 mg of naratriptan, to a 25-mL fiask, add 1.0 mL of wat er 
to wet the Tablets, and gentfy shake to remove the Tablet 
film coating. Add 4.5 mL of Diiuent , and shake for 5 minutes 
or until the Tablets have dispersed, Centrifuge at 3000 rpm 
for 10 minutes, and pass through a nylon fifter having a 
0.45-pm porosity. 

Developing solvent system: a mixture of methylene chlo- 
ride, alcohol, and triethyiamine ( 10 : 2 : 1 ). 

B: The retention time of the major peak in the chromato- 
grann of the Assay preparotion corresponds to that in the 
chro mato gram of the Standard preparotion , as obtained in 
the Assay. 

Dissoluf ion (711) — 

Medium: 0.1 N hydrochloric add; 500 mL, deaerated. 

Apparatus 1: 100 rpm. 

Times: 15 minutes. 

Procedurę —Determine the amount of C^H^NbO^S dis- 
sotved from the difference between first derivative absorb- 
ance vaiues at the wavelengths of maxfmum and minimum 
in the rangę from 226 nm to 236 nm on filtered portions of 
the soiution under test, suitably diluted with Medium , if nec- 
essary, in comparison with a Standard soiution hauing a 
known concentration of USP Naratriptan Hydrochloride RS 
in the same Medium. [NOTĘ—Do not sonicate the Standard 
soiution to dissolve. Dissolve the USP Referente Standard 
with Medium at about 37°,] 

Tolerances— Not less than 80% (Q) of the labeied amount 
of G 7 H 35 N 3 O 2 S is dissolved in 15 minutes. 

Unlformiity of dosage units (905): meet the require- 
ments. 

Chromatographic purffy— 

0,05 M Ammonium phosphate buffer and Resolution soiu¬ 
tion —Prepare as directed in the test for Chromatographic pa¬ 
rt ty under Naratriptan Hydrochloride. 

Soiution A —Use filtered and degassed 0.05 M Ammonium 
phosphate buffer. 

Solution B —Use filtered and degassed acetonitnle. 

Mobile phase —Use variable mixtures of Solution A and So¬ 
iution 8 as directed for Chromatographic system. Make ad- 
justments if necessary (see System Suitability under Chroma- 
tography (621)). 

Test solution —Transfer 5 Tablets into a suitable amber 
fiask. Add 20.0 mL of OJ N sodium hydroxide, and allow to 
stand for 10 minutes. Sonicate for 10 minutes with regular 
vigorous swirling of the fiask. Add 30.0 mL of 0.05 M Am¬ 
monium phosphate buffer , and mix well. Centrifuge a portion 
of this solution at 3500 rpm for about 10 minutes, and pass 
through a suitable fflter having a 0.45-pm porosity, dlscard- 
ing the first 3 mL of the filtrate, 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is eguipped with a 225-nm detector 
and a 4.6-mm x 15-cm column that contains packing LI, 

The column temperaturo is maintarned at 40°. The flow ratę 








USP 40 


Official Monographs / Naratriptan 5291 


is about 1.5 mL per minutę. The chromatograph is pro- 
grammed as follows. 


Time 

(minutes) 

Solution A 
{%> 

Solution B 
(%> 

E kation 

0-35.0 

97-^80 

3=*20 

linear gradient 

35.0-40.0 

80 

20 

tsocratic 

40.0-41,0 

80—^97 

20—>3 

linear gradient 

41.0-51.0 

97 

3 

re-eaitifibration 


Chromatograph the Resolution sofution, and record the peak 
responses as aErected for Procedurę: the relative retention 
times are about 1.07 for 2-[3-(1-methy!-l,2,3 / 6-te- 
trabydropyridin-4-yl)-l H-indohS-ylJethanesu [fonie add 
methylamEde (naratriptan related compound B) and 1.0 for 
naratriptan; and the resolution, R , between naratriptan and 
naratriptan related compound B is not less than 1.5. 

Procedurę —Inject a volume (equivaient to about 5 pg of 
naratriptan hydrach loride) of the Test sofution Ento the chro¬ 
matograph, record the chromatogram, and measure the ar- 
eas for all of the peaks, Calculate the percentage of each 
impurity In the portion of Tablets taken by the formula: 

WOin/d/lrN + Hn/F)] 

in whEch f Es the retative response factor (see the accompa- 
nying table for values) for each Empurfty; r t is the peak re¬ 
sponse for each impurity; and r N ts the naratriptan peak re¬ 
sponse (see the aecompanying table for limits). In addEtion 
to not exeeeding the limits lEsted in the accompanyEng ta- 
bie, not morę than 0 , 2 % of any other individual impurity is 
found; and not morę than 1.5% of total impurities is found. 
Assay— 

0.01 M Tnethylamine phosphate buffer. Mobile phase, and 
Resolution sofution —Prepare as directed in the Assay under 
Naratriptan Hydrochloride. 

Standard preparation^DissoWe an accurately weighed 
□uantity of USP Naratriptan HydrochJoride RS in 0.1 N so- 
dium hydroxide to obtain a solution having a known eon- 
centration of about 0.2 mg per ml. DElute an accurately 
measured volume of this solution in 0,01 M Triethyfamine 
phosphate buffer to obtain a solution having a known con- 
centration of about 20 pg per mL. 

Assay preparation —Transfer 5 Tablets into an amber 
250-mL volumetric fiask, add 30 mL of 0.1 N sodium hy- 
droxide, and shake on a wrlst-action shaker for at least 
30 minutes, Sonicate for 10 minutes with regular vigorous 
swtrlmg of the fiask. Add about 1 70 mL of 0,01 M Triethyh 
aminę phosphate buffer; and mlx we 11. Allow to cool to room 
temperaturę, di lute with 0.01 M Triethyfamine phosphate 
buffer to volume, and mtx. Centrifuge a portion of this soiu- 
tion at 3500 rpm for about 10 minutes, and pass through a 
suitable filter naving a G,45-|um porosity, discarding the first 
3 mL of the filtrate. 

Chromatographk system (see Chromatography {621))=-The 
liguid chromatograph is eguipped with a 224-nm detector 
and a 4.6-mm x 15-cm column that contains 5-pm packing 
L11, The ffow ratę is about 1.3 mL per minutę. Chromato¬ 


graph the Resolution solution , and record the peak responses 
as directed for Procedurę: the relative retention times are 
about 0.9 for 3-(1-methyfpiperidin-4“yl)-1 W-indole (nara¬ 
triptan related compound A), 1.0 for naratriptan, and 1,1 
for naratriptan related compound B; and the resolution, R, 
between naratriptan related compound A and naratriptan 
and between naratriptan related compound B and nara¬ 
triptan is not less than 1,5. Chromatograph the Standard 
preparation , record the chromatogram, and measure the 
peak response as directed for Procedurę: the relatwe stan¬ 
dard deviation for replicate Enjections is not morę than 
1.5%. 

Procedurę —Separateiy inject egual voIumes (equlvalent to 
about 1 pg of naratriptan hydrochloride) of the Standard 
preparation and the Assay preparation Ento the chromato¬ 
graph, record the chromatograms, and measure the re¬ 
sponses for the major peaks. Calculate the quantity, in mg, 
of naratriptan (C 17 H 25 N 3 O 25 ) in the portion of Tablets taken 
by the formula: 

(335.47/371.93)10G( C/D)(r 0 / r ę ) 

in which 335.47 and 371.93 are the molecular weights of 
naratriptan and naratriptan hydrochloride, respectively; C is 
the eon centration, in mg per mL, of USP Naratriptan Hydro- 
chEorlde RS in the Standard preparation; D is the eon centra¬ 
tion, in mg per mL, of naratriptan in the Assay preparation, 
based upon the labeled guantity of naratriptan in the por¬ 
tion of tablets taken and the extent of diiution; and r u and 
r 5 are the peak responses obtained from the Assay prepara¬ 
tion and the Standard preparation , respective!y. 


Naratriptan Hydrochloride 


C, 7 H 2 sN 3 O z S- HCI 371.93 

1 H-lndole-5-ethanesulfonamide, N-methyl-3-(1-methyl- 

4- pipendinyl)-, monohydrochloride. 

W-Methyl-3-(l -methyl-4-piperidyl)indole- 

5- ethanesulfonamide monohydrochloride 
[143388-64-1]. 

» Naratriptan Hydrochloride contains not less 
than 98.0 percent and not morę than 101 .0 per- 
cent of C 17 H 25 N 3 O 2 S ■ HCI, calcuiated on the an- 
hydrous and so!vent free-basis. 

Packaging and storage— Preserve in tight containers, and 
storę below 30°. 



Compound Name 

Relative 
Retention Time 

Relative Response 
Factor (F) 

Limit (%) 

2-[3-(1 -Methyl-l,2,3,6-tetrahydropyridin'4-yl)T W4ndol-5- 
yfjethanesulfonic aeid methylamide 

about 1.07 

0.6 

0.2 

2,2-Bis-[3 {1 -methylpEpendin-4-yl)-l ^-indoL5-yl]ethanesulfonEe add 
methylamide 

about 1.26 

0.6 

0.2 

1 -M e thyl-4-[5-(2- m e thyl su If a m oy [-ethy 1)-1 H-i n d o 1- 3-y 1 ]-pyrid i n i u m 
ćhionde 

about 133 

0.4 

03 

2- [ 3- ( 1 -m ethy 1 p ip er i d i n-4-yl) -5 -(2- methyIs u Ifam oy 1 -ethy!}- i n do 1- ' 1 - 
yljethanesulfonic aeid methylamide 

about 1.44 

0.6 

0.2 

4-[1 ,5-Bts-(2-methyl5ulfarnoyLethy!)-l H-indol-3-yl]-l -methyIpyridinium 
chforide 

about 1.62 

0.5 

0,2 
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USP Reference standards <11)— 

USP Naratriptan Hydrochloride RS 
USP Naratriptan Resoiution Mixture RS 

A mixture of naratriptan hydrochloride with approxi- 
mately 0.1% each of naratriptan related compound A 
[3-fl -metby!piperidin-4~yl)-1 H-indole hydrochloride] 
and naratriptan related compound B [2-[3-(l-methyl- 
l^^^^etrahydropyridin^-ylJ-lH-indole- 
5-yl]ethanesulfonic add methylamide oxalate], 

NOTĘ —When performing assays and tests, storę all 
standard, system suitability, and sample Solutions in a coof 
place, protected from light. 

Identification— 

A: Infrored AbsorpUon (197M). 

B: The retention time of the major peak in the chromato- 
gram of the Assay preporotion corresponds to that in the 
chromatogram of the Standard preporotion, as obtained in 
the Assay. 

C: It meets the requirements of the test for dry chlorides 
under Chloride <191). 

Water Determination, Method l (921): not morę than 
0.5%. 


Delete the fottowing: 

*Heavy metals, Method tf <231): 0.002%.# 
Chromatographic purity— 

0.0S M Ammonium phosphate buffer— Dissolve 5.75 g of 
monobasic ammonium phosphate in lOGOmL of water, and 
adjust with phosphoric add to a pH of 3,00 ±0.05, 

Solution 4—Prepare a filtered and degassed mixture of 
0.05 M Ammonium phosphate buffer ano acetomtnle (97:3). 

Solution B —Prepare a fiftered and degassed mixture of 
0.05 IW Ammonium phosphate buffer and acetonitrile (4:1), 

Mobile phase —Use variabie mixtures of Solution A and 5o- 
lution B as directed for Chromotographk system. Make ad- 
justments rf necessary (see System Suitability under Chroma- 
tography (621)). 

Resoiution solution— Dissolve an accurately weighed quan- 
tity of USP Naratriptan Resoiution Mixture RS in water to 
obtain a solution having a known concentration of about 
0,11 mg per mL. 

Test solution —Dissolve an accurately weighed ouantity of 
Naratriptan Hydrochloride in water to obtain a solution ha w 
ing a known concentration of about 0.11 mg per mL 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is eauipped with a 225-nm detector 
and a 4,6-mm x 15-cm column that contains 4-pm packing 
LI. The column temperaturę is maintained at 40°. Tne flow 
ratę is about 1.5 mL per minutę. The chromatograph is pro* 
grammed as follows. 


Time 

(minutes) 

Solution A 
(°/<0 . 

ioJuffrm B 
(W 

Elution 

0-35.0 

100-łO 

0-^100 

linear gradient 

35.0-40.0 

0 

100 

ssocratic 

40.0-41.0 

(M10D 

100->0 

linear gradient 

41.0-51.0 

100 

0 

re-enuillbration 


Chromatograph the Resoiution solution, and record the peak 
responses as directed for Procedurę; the relattve retention 
times are about 1,04 for 2-[3-(l-methyl-l # 2,3,6-te- 
trahydropyridin-4-yf)-l H-indoL5-yl]ethanesulfonic and 
methylamide (naratriptan related compound B) and 1,0 for 
naratriptan; and the resoiution, R* between naratriptan and 
naratriptan related compound B is not less than T .5. 

Procedurę— Inject a volume (about 20 lłL) of the Test solu- 
tion into the chromatograph, record the chromatogram, 
and measure the areas for all of the peaks. Calculate the 
ercentage of each impurity in the portion of Naratriptan 
ydrochloride taken by the formula; 

^00(r t fF)f[rN + ^r ( /F)] 

in which F is the relattve response factor (see the accompa¬ 
nying table for values) for each impurity; n is the peak re¬ 
sponse for each impurity; and r N is the naratriptan peak re¬ 
sponse (see the accompanying table for limits). In addition 
to not exceeding the limits listed in the accompanying ta¬ 
ble, not morę than 0.1% of any other individual impurity is 
found; and not morę than 1,5% of total impurities is found. 
Assay— 

0.01 M Tnethylamine phosphate buffer— Dilute 0.6 mL of 
phosphoric acid with water to 900 mL, and adjust with tri- 
ethylaminę to a pH of 2.5, 

Mobile phase —Prepare a filtered and degassed mixture of 
0,01 M Tnethylamine phosphate buffer and isopropyi alcohol 
(9:1). Make adjustments if necessary (see System Suitability 
under Chromatography (621)). 

System suitability preporotion —Dissoive an accurately 
weighed quantity of USP Naratriptan Resoiution Mixture RS 
m Mobile phase to obtain a solution having a concentration 
of about 0.7 mg per mL, 

Standard preporotion —Dissolve an accurately weighed 
quantity of USP Naratriptan Hydrochloride RS in Mobile 
phase, and dilute quantitatively, and stepwise if necessary, 
with Mobile phase to obtain a solution having a known eon- 
centration ot about 0.11 mg per mL. 

Assoy preparation— Transfer about 11 mg of Naratriptan 
Hydrochloride, accurately weighed, Lo a 100-mL volumetric 
fiask, dissolve in and dilute with Mobile phase to volume, 
and mix. 

Chromatographic system (see Chromatography {62 1))—The 
fiquid chromatograph is eauipped with a 282-nm detector 
and a 4,6-mm x 15-cm column that contains 3-pm packing 


Compound Name 

Rebtive 
Retention Time 

fteiatlve Response 
Factor (F) 

Limit f%\ 

3-(t -Methylpiperidin-4-yl)-1 H-indole 

about 0.93 

1,0 

0.2 

2-[3-(1 -Methyl-1,2,3,6-tetrahydrQpyridin-4-yl}-l H-indol-5- 
yl]ethanesulfonic acid methylamide 

about 1,04 

0,6 

0.1 

2,2-BE5-[3-(1 -methylpiperidin-4-yl)-l HHiidoLS-ylJethanesuffonlc acid 
methylamide 

about 1.18 

0,6 

0.2 

1-Melby L4-[5-(2 - methy 1 s u i fa moy 1 * et hyi>-1W i nd ol - 3 -y 1 ]- py ri dl n i um 
chloride 

about 1 .25 

0.4 

0.2 

2-| 3-( 1 'Methylpiperidin-4-yl)“5-(2-methylsu1famoyLethyl)-indoL1 - 
yl]ethanesulfontc add methylamide 

about 1.36 

0.6 

0.3 

4-|l ,5-Bis-(2-methyl5ulfamoy l-ethyJ)-l H4ndol-3-yf]-T -methylpyridinium 
chloride 

about 1.44 

0.5 

0.1 

2-[ 3-(1 - M e thy Ip i peridrn-4 -y I)-1 indol- S-yi] eth a ne- s u If on ic ac id 
methyl -(2 -methy Is ul fa m oy 1 -ethy 1 )a m tde 

about 1.48 

1.0 

0.2 

5 -Ethyf- 3 -(1 - me Lhy 1 piperid tn-4-y 1)-1 W-i ndo le 

about 1.90 

1,00 

0.2 
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LI 1 * The column temperaturę is maintamed at 35°, The 
flow ratę ts about 1.5 mL per minutę. Chromatograph the 
System suitability preparation , and record the peak responses 
as directed for Procedurę: the resolution, R, between nara- 
triptan related compound A and naraptriptan and between 
naratriptan related compound B and naratriptan is not less 
than 1.5, Chromatograph the Standard preparation, and re¬ 
cord the peak responses as directed for Procedurę: the rela- 
tive standard deviation for replicate injections is not morę 
than 1.5%, [ngte—F or identrrication purposes, the approxi- 
matę relative retention times are about 0,9 for naratriptan 
related compound A, 1,0 for naratriptan, and 1,1 for nara¬ 
triptan related compound B.] 

Procedurę —Separately inject equal volumes (about lO pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the major peaks, Calculate the quantity, in 
mg, of C 17 H 25 N 1 O 2 S ■ HC! in the portion of Naratriptan Hy- 
drochioride taken by the formula: 

100C(n,/rj) 

rn which C is the concentration, in mg per mL, of USP Nara¬ 
triptan Hydrochloride RS En the Standard preparation; and r u 
and r s are the peak responses obtained from the Assay prep- 
aration and the Standard preparation , respectively. 


Naratriptan Compounded Orał 
Suspension' 

DEFINITION 

Naratriptan Compounded OraJ Suspension contains NLT 
90.0% and NMT 110.0% of the labeled amount of nara¬ 
triptan (Ci/H^lNhOzS). Prepare Naratriptan Compounded 
Ora! Suspension containina 0,5 mg/ml of Naratńptan as 
follows (see Pharmaceuticai Compounding—Non stenie Prep 
arotions (795)), 


Naratriptan fas Naratriptan Hydrochloride) 

50 mg 
(55.43 ma) 

Vfehide: a 1:1 mixture of Vehide for Orał 

Solution, NF (regular or sugar-free), and Ve hicie 
for Orał Suspension, NF t a sufflcfenl quantity to 
make 

100 ml 


Calculate the reouired quantity of each ingredient for the 
total amount to be prepared, if using tablets, place the re- 
quired number of tablets in a suitabfe mortar, and commi- 
nutę the tablets to a fine powder or add Naratriptan Hydro • 
chfonde powder. Add the Vehide in smali port i o ns and 
triturate to make a smooth pastę. Add increasing volumes of 
the Vehide to make a naratriptan suspension that is 
pou rabie. Transfer the contents of the mortar, stepwise and 
quantitatively, to a calibrated bottle. Add enough of the Ve- 
hide to brlng to finał volume, and mix wefl. 

A5SAY 
® Procedurę 

Mobile phase: 2-Propanol and 12 nriM triethylamine 
phosphate buffer (1:10). Make adjustments tf necessary. 
Standard stock solution: 0.5 mg/mL of USP Nara¬ 
triptan Hydrochloride RS in Mobile phase 
Standard solution: Transfer 1,0 ml of Standard stock 
solution to a 25-mL volumetrie fiask, dilute with Mobile 
phase to volume to obtain a solution containing 20 pg/ 
mL of naratriptan hydrochloride, and pass through a 
suitable filter of 0 . 22 -pm porę size, 

Sample solution: Shake tne Ora) Suspension thor- 
oughly by hand. Pipet 0,4 mL into a 10-mL volumetnc 
fiask. Add 1 mL of 0,1 N sodium hydroxide solution by 


pipet, and sonicate for 5 min. Dilute with Mobile phase 
to voiume, and mix to obtain a nominał concentration 
of 20 pg/mL of naratriptan. Centrifuge, and pass the 
naratriptan solution through a suitable filter of 0,22-pm 
porę size, 

Chromatographic system 

(See Chromatograpny {62}), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 

Column: 4.6-mm x 25-cm; 5-jjm packing LII 
Flow ratę: 1 A mL/min 
injection vołume: 25 pL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 

Retention time: 9,7 min for the naratriptan peak 
Relative standard deviation; NMT 4.9% for the rep¬ 
licate injections 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
naratriptan (CuFbsNhOiS) in the portion of Orał Sus¬ 
pension taken: 

Resułt = (r v /r s ) x (ts/G) x (Kr/Ha) x 100 

ru - peak response from the Sample solution 

rj - peak response from the Standard solution 

Cj = concentration of USP Naratriptan 

Hydrochloride RS in the Standard solution 
(jiig/mL), on the anhydrous basis 
G - nominał concentration of naratriptan in the 
Sample solution (pg/mL) 

Mrt = molecular werght of naratriptan, 335.47 
M f 2 = molecular weight of naratriptan 
hydrochloride, 371.93 
Acceptance criteria: 90.0%-110.0% 

SPECIFIC TESTS 

* PH (791): 4.0-4.5 

ADDITEONAL REQUIREMENT5 

• Packaging and Storage: Package in tight, light-resistant 

containers. Storę at controlled room temperaturę or in a 
refrigerator. 

■ Bevond-Use Datę: NMT 7 days after the datę on which 
it was compounded when stored at controlled room 
temperaturę, and NMT 90 days after the datę on which 
ii was compounded when stored in a refrigerator 

* Labeung: La bel it to State that it is to be well shaken 

before use, and to State the Beyond-Use Datę . 

• USP reeerence standards (11) 

USP Naratriptan Hydrochloride RS 



ChHitNÓii 665.73 

Stereoisomer of 22-[(3-amino-3,6-dideoxy-/3-D- 
mannopyranosyl)oxy]-1,3,26-tri hydroxy-12-methyl- 
10-oxo-6,11,28-trioxatricydo [22,3,1,0 5 ? ]octacosa-8,14, 
16,18,20-pentaene-25-carboxylic acid [7681 -93-8]. 
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» Natamycin contains not less than 90,0 percent 
and not morę than 102.0 percent of C33H47NO13, 
calculated on the anhydrous basis. 

Fatkaging and sforage—Preserve Sn tight, light-resistant 
containers. 

USP Reference standards <11)— 

USP Natamycin RS 

Identification— Transfer 50 mg, accurately weighed, to a 
200-mL volumetric fiask, add 5.0 mL of water, and moisten 
the specimen. Add 100 mL of a 1 Sn 1000 solution of glacial 
acetic acid in methanol, and shake by mechanical means in 
the dark untll dissolved. Dilute with the acetic acid-metha- 
no! solution to volume, and mix, Transfer 2,0 mL of this 
solution to a 100-mL volumetric fiask, dilute with the acetic 
acid-methanol solution to vo!ume, and mix: the UV absorp- 
tion spectrum of the solution so obtained exhiblts maxima 
and minima at the same wave!engths as that of a similar 
solution of USP Natamycin RS, concomitantly measured. 
Crysfalltnify (695); meets the requirements. 
pH (791): between 5.0 and 7.5, in an agueous suspen¬ 
sion containing 10 mg per ml. 

Water Determśnatioti, Method I (921); between 6.0% 
and 9.0%. 

Assay— -[notę —ThroughouL the tony, protect from direct 
light alJ Solutions containing natamycin.] 

Mobile phase —Drssolve 3.0 g of ammonlum acetate and 
1,0 g of ammonlum chloride in 760 mL of water, and mlx. 
Add 5.0 mL of tetrahydrofuran and 240 ml of aceton i trile, 
and mix. Pass this solution through a 0.5 pm or finer porcs- 
ity filter. Make adjustments if necessary (see System Suitabil- 
ity under Chromatography (621)). 

Standard preparation —Transfer about 20 mg of USP 
Natamycin RS, accurately weighed, to a 100-mL voEumetrIc 
fiask. Add 5,0 mL of tetrahydrofuran, and sonicate for 
10 minutes. Add 60 mL of methanol, and swirl to dlssolve. 
Add 25 mL of water, and mix. Allow to cool to room tem¬ 
peraturę. Dilute with water to volume, and mix. Pass this 
solution through a suitable membranę filter of 0.5 pm or 
finer poro sity. 

Resoiution solution —Drssolve 20 mg of Natamycin m a 
mixture of 99 mL of methanol and 1 mL of 0.1 N hydro- 
chlorlc acid, and aflow to stand for 2 hours, [NOTĘ—Use this 
solution within 1 hour.} 

Assay preparation —Transfer about 20 mg of Natamycin, 
accurately weighed, fo a 100-mL volumetnc fiask, Proceed 
as directed under Standard preparation, beginning with "add 
5.0 mL of tetrahydrofuran." 

Chromatographic system (see Chromatography (621))—The 
fiquid chromatograph is egutpped with a 303-nm detector 
and a 4.6-mm x 25-cm analytical column that contains 
packing LI. [NOTĘ—A 3.9-mm x 20-mm pre-column may be 
used to extend the useful life of the analytical column.] The 
flow ratę Is about 3 mL per min ule. Chromatograph the 
Standard preparation, and record Lhe peak responses as dl- 
rected for Procedurę: the column efflaency determined from 
the analyte peak is not less than 3000 theoretical plates, the 
tailina factor is not less than 0,8 and not morę than 13, 
and the relative standard deviation for replicate injections is 
not morę than 1.0%. Chromatograph the Resoiution solu¬ 
tion, and record the peak responses as directed for Proce¬ 
durę: the resoiution, R, between natamycin and its methyl 
ester is not less than 2.5. The relative retentlon times are 
about 0.7 for natamycin and 1.0 for its methyl ester. 

Procedurę — [notę —Use peak areas where peak responses 
are indicated.] Separately inject equaf vo!umes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas* 
ure the responses for the major peaks. CaTculate the per- 


centage of natamycin (C^H^NOu) in the port ion of 
Natamycin taken by the formula: 

0*1 ( W s PsłWoXrufrd 

in which Ws is the weight, in mg, of USP Natamycin RS 
taken to p rep are the Standard preparation; P* is the stated 
content, in |ig per mg, of USP Natamycin RS; Wu is the 
weight, in mg, of Natamycin taken to prepare the Assay 
preparation ; and ru and r 5 are the peak responses obtained 
from the Assay preparation and the Standard preparation , re~ 
spectively. 


Natamycin Ophthalmic Suspension 

» Natamycin Ophthalmic Suspension is a sterile 
suspension of Natamycin in a suitable aqueous 
vehicle. It contains not less than 90.0 percent 
and not morę than 125.0 percent of tne labeled 
amount of C33H47NO13. It contains one or morę 
suitable preservatives. 

Packagmg and st ora g e— Pres erve in tight, light-resistant 
containers. The containers or Individual cartons are sealed 
and tamper-proof so that sterility is assured at time of first 
use. 

USP Reference sfandards (11) — 

USP Natamycin RS 

Identification —Transfer a volume of Ophthalmic Suspen¬ 
sion, equivalent to about 50 mg of natamycin, to a 200-mL 
volumetnc fiask, and add water to make a volume of 5 ml. 
Proceed as directed in the Identification test under 
Natamycin, beginning with "Add 100 ml of a 1 3n 1000 
solution of gfacial acetic acid in methanol;" the specified 
result is obtained, 

Sterility Test s (71)-—It meets the reguirements as directed 
for Direct tnoculation of the Cu i turę Medium under Test for 
Sterility of the Product to be Examined, using 0,25 ml of the 
Ophthalmic Suspension taken from each Container. 
pH (791): between 5.0 and 7.5. 

Assay — [NOTĘ —Throughout the Assay protect from direct 
light afl Solutions containing natamycin,] 

Mobile phose, Standard preparation, Resoiution solution , 
and Chromatographic system —Proceed as directed in the As¬ 
say under Natamycin. 

Assay preparation —Transfer an accurately measured vol- 
ume of Ophthalmic Suspension, equivaient to about 50 mg 
of natamycin, to a 250-mL volumetric fiask, Add 12.5 ml of 
tetrahydrofuran, and sonicate for 10 minutes. Add 150mL 
of methanol, and swirl to dissolve. Add 60 ml of water, and 
mix. Aflow to cool to room temperaturę. Dilute with water 
to vo!ume, and mix. Filter this solution through a suitable 
membranę filter of 0.5-pm or finer poroslty. 

Procedurę —Proceed as directed in the Assay under 
Natamycin . Calcu fate the qu ant ity, in mg, of C33H.17NG13 in 
each mL of the Ophthalmic Suspension taken by the 
formula: 

0 .2SC(PsfV)(ru/r s ) 

in which C is the concentration, in mg per mL, of USP 
Natamycin RS En the Standard preparation, P s is the stated 
content, in ju.g per mg, of USP Natamycin RS, V is the voh 
ume, in mL, of Ophthalmic Suspension taken, and r 0 and r* 
are Lhe peak responses obtained from the Assay preparation 
and the Standard preparation, respectively. 
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C,»H, 7 NO, 317.42 

D-PhenylaJanine, JV-[[trons-4-(l -methylethyl)cydahexyi] 
carbonyl]-; 

H-N-[(fran5-44sopropyftyclohexyl)tarbonyl-D-phenylalamne 

[105816-04-4]. 

DEFINmON 

Nateglinide contains NLT 98.0% and NMT 102*0% of 
Cnfi^NOj, calculated on the dried basis, 

IDENTIFICATION 

• A, INFKARED ABSORPTION (197K) 

• B. The retentlon time of the major peak of the Sample 

sofution corresponds to that of tne Standard sofution, as 
obtained In the Assoy. 

AS5AY 

• PROCEDURĘ 

Buffer: 8.5 g/L of anhydrous dibasic sodium phosphate 
in water* Adjust with phosphoric acid to a pH of 7.5. 
Mobile phase: Methanol and Buffer (1:1) 

System suitability stock solution: 0.2 mg/mL each of 
USP Nateglinide Related Compound C RS and DL-phen- 
ylalanine in methanol* [Notę —Sonicate, if necessaiy*] 
System suitability solution: Transfer USP Nateglinide 
RS to a suitable vołumetric fiask, dissoive first in metha* 
nol, using 45% of the finał vofume, add System suitabil¬ 
ity stock solution equal to 5% of the finał vo1ume, and 
then dilute with Buffer to volume to obtain a solution 
containing about 1.0 mg/mL of nateglinide and about 
0.01 mg/mL each of nateglinide related compound C 
and OL-phenylalanine. 

Standard solution: 1.0 mg/mL of nateglinide prepared 
as follows; transfer USP Nateglinide RS to a suitable voh 
umetric fiask, dissolve first in methanol, using 50% of 
the finał volume, and then dilute with Buffer to volume* 
Sample solution: Transfer about 100 mg of Nateglinide 
to a 100-mL vo!umetric fiask, dissolve in 50 ml of 
methanol, and dilute with Buffer to volume* 
Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 6mim x 15-cm; ó-pm packi ng L71 (see C hro- 
matographk Reagents under Reagents, indkotors, and 
Solutions) 

Column temperaturę: 30° 

Flow ratę: 1 mL/min 
injection size: 20 pi 
System suitability 

Sam pies: System suitability solution and Standard 
sofution 

Suitability requirements 

Resolution: NLT 0.9 between nateglinide related 
compound C and nateglinide. System suitability 
solution 

Relative standard devlation: NMT 1.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentacje of nateglinide (C^H^NOj) in 
the portion of Nateglinide taken: 

Result - (rJn) x (G/Cu) x 100 


ru - peak response from the Sample solution 

n - peak response from the Standard solution 

C s - concentration of USP Nateglinide RS in the 
Standard solution (mg/mL) 

C u = concentration of Nateglinide in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the dried basis 

IMPURITIES 

* Residue on ICNfTlON (281): NMT 0*1% 

Oelete the foilowing: 

•* Heavy Metals, Method II <231): NMT 10 ppm# i- 

|*n-201S) 

■ Limit of Nateglinide Related Compound a and other 
Impurities 

Buffer; 7.8 g/L of monobasic sodium phosphate in 
water. Adjust with phosphoric acid to a pH of 2*5. 
Mobile phase: Acetonitrile and Buffer (7:1 3) 

System suitability stock solution: Dissolve USP Nategli¬ 
nide Related Compound A RS in acetonitrile to obtain a 
solution containing about 0*6 mg/mL. Further dilute 
this solution with Mobile phase to obtain a solution con¬ 
taining about 0*12 mg/mL* 

System suitability solution: Transfer an amount of USP 
Nateglinide RS to a suitable vo(umetric fiask, dissolve 
first in acetonitrile using 10% of the finał yolume, then 
add System suitability stock solution equal to 10% of the 
finał volume, and dilute with Mobile phase to volume to 
obtain a solution containing about 6 mg/mL of nategli¬ 
nide and about 0.012 mg/mL of nateglinide related 
compound A. 

Standard solution; Dissolve USP Nateglinide RS in ace- 
tonitrile to obtain a solution having a known concentra¬ 
tion of about 0*3 mg/mL. Further difute this solution 
with Mobile phase to obtain a solution having a known 
concentration of about 0*06 mg/mL. 

Sample solution: Transfer 60 mg of Nateglinide to a 
10-mL volumetrre fiask, dissolve in a minimal amount of 
acetonitrile, and dilute with Mobile phase to volume. 
Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 3.9-mm x 5-cm; 5-pm packing L7 

Column temperaturę: 40° 

Flow ratę: 2 mL/min 
Injection size: 100 pL 

Run time: S times the retention time of nateglinide 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 2*5 between nateglinide related 
compound A and nateglinide. System suitability 
solution 

Relative standard deviation: NMT 2*0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Nateglinide taken: 

Result = (ry/n) x (Cs/G) x (1 ff) x 100 

r u = peak response of each impurity from the 
Sample solution 

n = peak response of nateglinide from the 
Standard solution 

C s = concentration of USP Nateglinide RS in the 
Standard solution (mg/mL) 

Cu = concentration of Nateglinide in the Sampfe 
sofution (mg/mL) 
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F - relative response factor (see Tobie 7) 

Acceptance criteria 
IndividuaJ impurities: See Tobie 7. 


Table 1 


Na me 

Relative 

Retention 

Time 

ftelative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (°/o) 

Nateglinide relaU 
ed compound 

A* 

0.5 

0.015 

0.2 

Ethyi analocri 

0.6 

1.0 

0,1 

Nateplinide 

1.0 

1 

_ 

1PP impurity c 

3.1 

1.0 

0.1 

Ester ImpuriM 

4.1 

0.94 

0.1 

Any other indi- 
yiduaJ impurity 


TO 

OJ 


a f rom-4-hop ropy lcyclohexy[carboxy lit acid. 

N-(trans-4 -EthyIcyc I o hexy I carbony 1) -d- p h enyI alaninę. 
c N-(trans* 4* Iso p ra py fcy c I oh exy lc a rb ony l)-D-p h e ny I a I an i ne - D- p heny fa Fa ni ne. 

* W-(f ram-4H sopr opy 3 cy do hexy Fca r bo ny ])-D-pheny Ialanin e-ethy F es ter. 

4 Limit of Nateglinide Related Compound B 

Mobile phase; 0.77 g/L of ammonium acetate in 
methanol. 

[Notę—T he followlng Solutions are stable for up to 48 h 
when sto red in a ref rig e rato r.] 

System suitability sofution: 1 0 mg/mL of USP Nategli¬ 
nide RS and 0.02 mg/mL of USP Nateglinide Reiated 
Compound B RS in methanol 

Standard solution: 0.02 mg/mL of USP Nateglinide Fe- 
lated Compound B RS En methanol. [Notę—N ateglinide 
reiated compound B is /V-(tmns-4-Isopropyl-cydonexyf- 
carbonyl)-uphenylalanine.] 

Sample solution: 10 mg/mL of Nateglinide in methanol 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nrrt 

Column: 4-mm x 25-cm or 4.6-mm x 25-cm; 5-jjm 
packing L72 (see Chromatographic Reagents under Re¬ 
agents, Indicators, and Solutions) 

Column temperaturę: 40 Q 

Flow ratę: 0.8 mL/mim [NOT FE—The ffow ratę can be 
adjusted as needed to aehieve a recommended reten- 
tion time of nateglinide reiated compound B at about 
25 min.] 

Injection srze: 10pL 
System suitability 

[Notę—T he elutlon order is nateglinide reiated com¬ 
pound B, foliowed by the nateglinide peak.] 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 
Resofuiion: NLT 0,8 between nateglinide reiated 
compound B and nateglinide, System suitability 
solution 

Relative standard deviation: NMT 5%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of nateglinide reiated com¬ 
pound B in the portlon of Nateglinide taken: 

Result “ (ru/r$) x (G/G) x 100 

ru - peak response of nateglinide reiated 

compound B from the Sample solution 
r$ ~ peak response of nateglinide reiated 

compound B from the Standard sofution 
Cs = concentration of USP Nateglinide Reiated 
Compound B RS in the Standard solution 
(mg/mL) 


C u - concentration of Nateglinide In the Sampie 
Sofution (mg/mL) 

Acceptance criteria: NMT 0.2% 

$ limit of Nateglinide Reiated Compound C and 
IPhenylalanine 

Mobile phase, System suitability solution. Standard 
solution, Sampie solution, and Chromatographic sys¬ 
tem: Proceed as directed in the Assay, 

Diluted standard solution: Dilute the Standard sofution 
with Mobile phase to obtain a solution having a known 
concentration of about 0.01 mg/mL of nateglinide. 
Analysis 

Samples: Sampie solution and Diluted standard solution 
Calculate the percentage of each specified impurity 
llsted in Table 2 In the portion of Nateglinide taken: 

Result = (rjrs) x (Q/C u ) x (1 fF) x 100 

ru = peak response of each impurity from the 
Sample solution 

n = peak response of nateglinide from the Diluted 
standard sofution 

Cs - concentration of nateglinide In the Diluted 
standard solution (mg/mL) 

Cu = concentration of Nateglinide in the Sample 
solution (mg/mL) 

F - relatlve response factor of each indivldual 
impurity (see Tobie 2) 

Acceptance criteria 
IndividuaJ impurities: See Table 2. 


Table 2 


Name 

Re!ative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT f%Y 

Phenyialanine 

0.2 

1.5 

0.2 

Nateglinide cis- 
isomen (reiated 
compound Q 

0.9 

0.9? 

0.2 

Nateglinide 

TO 

— 



51 N-(di4- i soprapy I cy d ohexy Fea rb ony t)- D-p h e ny la I an 3 ne. 


lotal Impurities: The sum of atl impurities found in 
the tests for Limit of Nateglinide Reiated Compound A 
and Other Impurities , Limit of Nateglinide Reiated Com¬ 
pound 6, and Limit of Nateglinide Reiated Compound C 
and Phenyialanine is NMT 0,5%. 

SPECIFJC TEST5 

* Loss on Orying (731): Dry a sample at 105° for 2 h: it 

loses NMT 0.5% of Its weight 

ADDITIONAL REQUIREMENT5 

4 Packaging and Storage: Preserve In tight containers. 

Storę at room temperaturę. 

o USP Reference Standards (11) 

USP Nateglinide RS 

(-) - N- [ ( trans- 4-1 so p ro py I cyc I o h ex y I) c a rbo nyl-D- 
phenyialanine. 

C 19 Hz7N0 3 317.42 

USP Nateglinide Reiated Compound A RS 
trans-4-lsopropylcyc[ohexylcarboxylFC add. 

C,oHi e 0 2 170.2 

USP Nateglinide Reiated Compound B RS 
N"(tram-4-l sopropy fcydohexy Ica rbo nyl)4-pheny la lan ine. 
C 19 H 27 NO 3 317.4 

USP Nateglinide Reiated Compound C RS 
Nateglinide ds-isomer, N-(c/s-4-isopropylcyclohexyl- 
carbonyl}-D-phenylalanine. 

C i9 H 27 N0 3 317.4 
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Nateglinide Tablets 

DEFINITION 

Nateglinide Tablets contain NLT 95.0% and NMT 105.0% of 
the labeled amount of nateglinide (G^HajNOj). 

IDENTIFICATION 

* The retention time of the major peak of the Sample solu- 

tion corresponds to that of the Standard solution , as ob~ 
tained in the Assay. 

ASSAY 

* PROCEDURĘ 

Diluent: Acetonitrile and water (11:9) 

Mobile phase; Acetonitrile and 0.05% solution of tri- 
fluoroacetlc acid (23:27) 

Standard solution: 0.72 mg/mL of LJSP Nateglinide RS 
prepared as follows. Transfer USP Nateglinide RS to a 
suitable volumetric fiask, and add acetonitrile to 40% of 
the volume of the fiask. [NOTE—Sonicate to dissolve.] 
Add water eq u talent to 30% of the finał volume, mix, 
cool the soiution to room temperaturę, and dilute with 
Diluent to volume. 

Sample solution: Place 20 Tablets into a 500-mL voJu- 
metric fiask, and add 60 ml of water to disintegrate the 
Tablets. [Notę —Sonicate with cooling, if necessary.] 

Add 280 mL of acetonitrile, and shake by mechanical 
means for at least 30 min. Dilute with Diluent to vol- 
ume. Pass a portion through a 0.45-pm glass microfiber 
filter, discarding the first 10 mL of the filtratą or use 
centrifugation to obtain a elear solution. Dilute an afi- 
quot of this solution with Diluent to obtain a solution 
having a concentratlon of 0.72 mg/mL based on the 
Jabel claim. 

Chroma tographic system 
(See Chromotogrophy (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
Fbw ratę: 1.5 mL/min 
Injection size: 10 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 1.8 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled quantity of 
Gyhh/NOj in the portion of Tablets taken: 

Result = (ru/rs) x (Cs/Cu) x 100 

tu = peak response from the Sample solution 

r s = peak response from the Standard solution 

= eon centra tion of the Standard solution 
(mg/mL) 

Cu = nominał concentration of the Sample solution 
(mg/mL) 

Acceptance criterla: 95.0%-105.0% 

PERFORMANCE TESTS 
* DlSSOtUTION <711) 

Medium: 0.01 N hydrochforic acid containing 0.5% 

(w/v) of sodium lauryl sulfate; lOOOmL 
Apparatus 2: 50 rpm 
Time: 30 min 

Determine the guantity of G-J-b/NOj dissolved by em- 
ploying the followrng method. 

Soiution A: 6.9 mg/mL of monobasic sodium phos- 
phate. Adjust with phosphoric acid to a pH of 2.5. 

Mobile phase: Acetonitrile and Solution A (45:55) 
Standard stock solution: 0.3 mg/mL of USP Nategli¬ 
nide RS prepared as follows. Transfer USP Nateglinide 


RS to a suitable vo!umetric fiask, dissolve in a smali vol- 
ume of acetonitrile not exceeding 5% of the finał vol* 
u me, and dilute with Medium to volume. 

Standard solution: 0.12 mg/mL of USP Nateglinide RS 
in Medium, from the Standard stock solution 
Sample solution: Pass through a suitable filter with 
porę size of 0.7 pm, 

Chromatographic system 
{See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 210 nm 
Column: 4.6-mm x 5<m; 5-pm packing LI 
Flow ratę: 1.5 mL/min 
Injection size: 10 pi 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of GgH^NO* dissolved: 

Result - (ru/rs) x (C s x V) x (100/L) 

fu - peak response from the Sample solution 

^ - peak response from the Standard solution 

Cs = concentration of the Standard solution 
(mg/mL) 

V = volume of Medium, 1000 mL 
L = Ja bel darm (mg/TabJet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
CjsH^NOj is dissolved. 

» UNIFORMITY OF DosACE Units (905): Meet the 
requirements 

ADDITIDNAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers, 
and storę at controlled room temperaturę. 

* USP Reference standards (11) 

USP Nateglinide RS 


Nefazodone Hydrochloride 



CasHjaCINsOa * HCI 506.47 

3L/-1,2,4-Tria2ob3-one, 2-[3-[4-(3-chlorophenyl)-1-piper- 
azinyl)]propyl]-5-ethyl-2,4-dthydn>4-(2-phenoxyelhyI)-, 
monohydrochloride; 

1 -{3-[4-{m-Chlorophenyl)-l -piperazinyl]propyl]-3-ethyL 
4-(2-phenoxyetnyl)-A 2 -1,2,4-triazolm-5-one mononydro- 
chloride [82752-99-6]. 

DEFINITION 

Nefazodone Hydrochloride contains NLT 98.0% and NMT 
102 . 0 % of G 5 H 32 CIN 5 O 2 * HCI, calculated on the dried 
basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* R. Identification Tests—Ceneral, Chloride (191): Meets 

the reguirements 
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Sample solution: TO mg/mL in methanol 

ASSAY 
• Procedurę 

Sample solution: 800 mg of Nefazodone Hydrochloride 
in 50 mL of glacial acetic add. Add 15 mL of 3% mer* 
curie acetale in glacial acetic add. 

Titrimetric system 
(See Titrimetry (541).) 

Titrant: 0.1 N perchloric acid V5 
Endpoint detection: Potentiometnc 
Analysis 

Titrate with OJ N perchloric add V5, deterrmning Lhe 
endpoint potentiometrically. Carry out a blank 
titration. 

Calcu łatę the percentage of C^H^GNjOa - HCI in the 
portion of Nefazodone Hydrochloride taken: 

Result - ((V - B) x N x F/W) x 100 

V - sample titrant volume (mL) 

B - blank titrant volume (mL) 

N - titrant normafity (mEq/mL) 

¥ = 506.5 (mg/mEq) 

W = sample weight (mg) 

Acceptance criteria: 98.0%-102.0% on the dried basis 


Chromatographic system 

(See Chromatogmphy (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 250 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LT 

Flow ratę: 1 .7 mL/min 

Injection size: 10 pL 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

Suitabiiity reguirements 

Resolutlon: NLT 4.0 between nefazodone related 
compound A and nefazodone hydrochloride; NLT 
1.5 between nefazodone hydrochloride and 
nefazodone related compound B, System suitabiiity 
solution 

Re!ative standard deviation: NMT 5.0% for 
nefazodone related compound A and nefazodone re¬ 
lated compound B, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each nefazodone related 
compound in the portion of Nefazodone Hydrochlo- 
ride taken: 

Resuft - (ru/rs) x (Q/Cu) x 100 


impurities 

fnorganic Impurities 

• Residue on Icnition (281): NMT 0J% 

Detete the following: 

Heaw Metals, Method U (231): NMT 10 ppm# corrid i 

Organie Impurities 

• Procedurę 

DUuent: Acetonitrile and water (1:1) 

Solution A: 0.77 g/L of ammonium acetate in water. 
Adjust with triethylamine to a pH of 7J0 ± 0.05, and 
degas. 

Solution B: Acetonitrile (degassed) 

Mobile phase: See the gradient table below. 


Time 

(mini 

Solution A 
(%) 

Solution B 

(°/ol 

0 

50 

50 

10 

45 

55 

16 

35 

65 

25 

35 

65 

26 

50 

50 

3S 

50 

50 


Impurities stock solution: 0.1 mg/mL of USP 
Nefazodone Related Compound A RS and USP 
Nefazodone Related Compound B RS in Diluent 
Standard stock solution: OJ mg/mL of USP 
Nefazodone Hydrochloride RS in Diluent 
System suitabiiity solution: 5 pg/mL each of USP 
Nefazodone Related Compound A RS and USP 
Nefazodone Related Compound B RS from the Impurn 
ties stock solution in the Standard stock solution 
Standard solution: t pg/mL each of Nefazodone Hy¬ 
drochloride, USP Nefazodone Related Compound A RS, 
and USP Nefazodone Related Compound B RS from 
the Standard stock solution and the Impurities stock solu¬ 
tion in Diluent 

Sample solution: 1 mg/mL of Nefazodone Hydrochlo¬ 
ride in Diluent 


ru = peak area of the corresponding nefazodone 
related compound from the Sample solution 

r 5 - peak area of the corresponding nefazodone 
related compound from the Standard 
solution 

Cs = concentration of the relevant USP RS in the 
Standard solution (mg/mL) 

Cu = concentration of the Sample solution (mg/mL) 
[NOTĘ—Use the peak area for nefazodone hydrochlo¬ 
ride in the Standard solution as rs to calculate any 
unknown impurity.] 

Acceptance criteria 

lndividual impurities: See fmpurity Table 1. 

Total impurities: NMT 0.5% 


fmpurity Table 1 


Name 

Helathre 

Retentlon 

Time 

Acceptance 

CHteria, 

NMT (%> 

Nefazodone related 
compound A 

1.2 

0.2 

Nefazodone related 
compound B 

0 

0*2 

Nefazodone 

TO 


Any other indMdual, 
unidentifted impurity 

— 

0.1 


SFEĆIFIC TE5TS 

* Loss ON Drying (731): Dry a sample in a vacuum at 

105° for 3 h: it loses NMT 0.5% of its weight. 

* Coiwpleteness of Solution (641): Meets the 

requirement$ 

Sample solution: 25 mg/mL in methanol 

ADDITIONAL EEQUIREMENTS 

* Packaging and Storage: Pre$erve in tight containers. 
Storę between 15° and 30°, 

® USP reference standards (11) 

USP Nefazodone Hydrochloride RS 
USP Nefazodone Related Compound A RS 

1- (3“Chloropropyl)-4-{chłorophenyl)piperazine. 
CuH,itChN> 273.20 

USP Nefazodone Related Compound B RS 

2- (3-(4-(Chforophenyl)-l-piperazinyl)propyl)-5-ethyl-2,4- 
dihydro-4-(2-phenoxyetnyl)-3H*l,2 y 4-triazol-3-one. 

C 25 H^GN 5 02 470.01 
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Mefazodone Hydrochloride Tablets 

» Nefazodone Hydrochloride Tablets contain not 
less than 90.0 percent and not morę than 
110.0 percent of the tabeled amount of 
nefazodone hydrochloride (C 25 H 32 CIN 5 O 2 ■ HCI). 

IPackaging and sto ragę—Preserve in tight tontainers. 
Storę at controlled room temperaturę. 

USP Reference standards (11)— 

USP Nefazodone Hydrochloride RS 
USP Nefazodone Reiated Compound A RS 

1- (3“ChJoropropyj)-4-(chlorophenyf}piperazine. 
CnHi B CI 2 N2 273.20 

USP Nefazodone Reiated Compound B RS 

2- (3-(4-(Chloropheny3)-1“piperazinyl)propyl)-5-ethyl-2 ; 4’ 
dihydra"4-(2-phenGxyethyl)-3H-1,2,4-triazoT3-one. 

C 25 H 3 2CIN 5 0 2 470.01 

Gdentlfication— 

A: infrored Absorption (197K), 

Br The retention time of the major peak tn the chromato- 
gram of the Assay preparadon corresponds to that in the 
chrom a tog ram of the Standard preparation, as obtained in 
the Assay. 

Dissoiution (711)— 

Medium; OJ N hydrochloric acid; 900 mL, deaerated. 
Apparatus 2: 50 rpm, 

Time: 30 minutes. 

Standard stock solutlon —Transfer about 70 mg of USP 
Nefazodone Hydrochloride RS, accurately weighed, to a 
50-mL volumetric fiask. Add 2.5 mL of methanol, dilute with 
Medium to volume, and mix. 

Standard solutlon—Dilute the Standard stock solutlon with 
Medium in such a way that the finał concentration is similar 
to the one expected in the Test solutlon. 

Test solutlon— Use portions of the solutlon under test 
passed through a 0.45-pm PVDF fiiter, discarding the first 
5 mL. 

Procedurę —Determine the percentage of the labeled 
amount of nefazodone hydrachforide alssolved by employ- 
Ing UV absorption, using a suita ble spectrophotometer, at 
the wavelength of maximum absorbance at about 246 nm, 
on the Test solutlon in comparison with the Standard soiu- 
tlon, using Medium as the blank. Calcu la te the percentage of 
nefazodone hydrochloride (C^N^CIN^O* ■ HCI) dissolved by 
the formula: 

A u x C s x 900 x ] 00 
A s xLC 

in which A u and A$ are the absorbances obtained from the 
Test solutlon and the Standard solutlon, respectively; Cs is the 
concentration, in mg per mL, of USP Nefazodone Hydra- 
chloride RS in the Standard solutlon; 900 is the volume, in 
ml, of Medium; 100 is the conversion factor to percentage; 
and tC is the tablet label claim, in mg, 

Tolerances — Not less than 75% (Q) of the labeled amount 
of CwHuCINsO* ■ HCI is dissolved in 30 minutes, 

Usiifomiaty of dosage unifs (905): meet the reguire- 
ments. 

Reiated compounds— 

Dilute acetic add, Buffer solution, and Mobile phase —Pro- 
ceed as directed in the Assay. 

Nefazodone reiated compound A stock solution —Preparę a 
solution of USP Nefazodone Reiated Compound A RS in Mo¬ 
bile phase having a known concentration of about 80 pg per 
mL. 


Nefazodone reiated compound B stock solution —Prepare a 
solution of USP Nefazodone Reiated Compound B RS in Mo¬ 
bile phase having a known concentration of about 80 pg per 

ml. 

System suitabiiity solution —Transfer about 10 mg of USP 
Nefazodone Hydrochloride RS into a 10-mL vo!umetric fiask* 
Add 2,0 ml of Nefazodone reiated compound A stock solution 
and 2.0 mL of Nefazodone reiated compound B stock solution , 
and mix to dissolve the nefazodone hydrochloride* Dilute 
with Mobile phase to volume, and mix. 

Standard solution —Use the Standard preparation t pre- 
pa red as directed in the Assay , 

Test solution —Use the Assay stock preparation i, pre pa red as 
directed in the Assay, 

Chromatographic system —Prepare as directed in the As¬ 
say. Chromatograph the System suitabiiity solutlon, and re- 
cord the peak responses as directed for Procedurę. Identify 
the peaks using the relatNe retention times given in Tobie 1: 
the resolution, R, bet we en nefazodone reiated compound A 
and nefazodone hydrochloride ts not less than 2,0; and the 
resolution, R f between nefazodone reiated compound B and 
nefazodone hydrochloride is not less than 1.5. [notę—A p- 
proximate relative retention times are proyided in Tobie 1 
For informational purposes only,] 

Procedurę —Inject equal volumes (about 10pL) of the 
Standard solution and the Test solution into the chromato¬ 
graph, record the chromatograms, and measure the peak 
responses, Caiculate the percentage of individual 
nerazodone reiated compounds in the portion of Tablets 
taken by the formula: 

ioo(W/s)(Cs/q3(i/o 

in which fu is the individual peak response for each 
nefazodone reiated compound obtained from the Test solu¬ 
tion; r s is the response ot the corresponding peak in the 
Standard solution, respectively; Cs and Cr are the eon centra- 
tions, in mg per mL, of nefazodone hydrochloride in the 
Standard solution and the Test solution , respectively; and F is 
the relative response factor obtained from Tobie h The re~ 
lated compound reguirements are listed in Table T 


Table 1 


Reiated Compound 

Reiatwe 

Reten- 

tfon 

Time 

Rdative 
Response 
Factor (F) 

Limit 

f%l 

Nefazodone reiated compound 

A 

1.4 

1.2 

0.2 

Nefazodone reiated compound 

B 

0,9 

1.0 

0.2 

Any indaviduaf unknown Impu- 

_ 

TO 

0.2 each 

rity 

Total known and unknown 



0.5 


Assay— 

Dilute acetic add—P repare a mixture of acetic acid and 
water (1:1). 

Buffer solution —Dissofve 0.77 g of ammonjum acetate in 
1 L of water. Add 1,0 mL of tnetnylamine, and mix well. 
Adjust with Dilute acetic add to a pH of 7.10 ± 0.05, and 
mix. 

Mobile phase —Prepare a filtered and degassed mixture of 
acetonitrile and Buffer solution (58:42), Make adjustments jf 
necessary (see System Suitabiiity under Chromatografy 
(621)), 

Standard preparation —Prepare a solution of USP 
Nefazodone Hydrochloride RS in Mobile phase having a 
known concentration of about OJ mg per mL. 

Assay stock preparation —Weigh and finely powder not 
fewer tnan 20 Tablets* Transfer an accurately weighed por- 
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tion of the powder, equivalent to about 250 mg of 
nefazodone hydrochioride, based on the label claim, to a 
250-mL volumetric fiask, add about 125 mL of Mobile phase , 
and sonicate for about 10 minutes with octasional shaking. 
Di lute with Mobile phase to volume, and mix to obtain a 
solution having a concentration of about 1 mg per mL of 
nefazodone hydrochloride. Pass a portfon of tnis solution 
through a filter having a 0.45-pm or finer porosiły, and use 
the filtrate, which has a concentration of about 1 mg per 
mL of nefazodone hydrochloride. 

Assay preparation —Transfer 5.0 mL of Assay stook prepara- 
tion into a 50-mL volumetrie fiask. Dilute with Mobile phase 
to volume, and mix to obtain a solution having a concentra¬ 
tion of OJ mg per mL of nefazodone hydroehlonde. 

Chromatographic system (see Chmmatography (621))—The 
liquid chromatograph is eouipped with a 250-nm detector 
and a 4,6-mm x 25-cm column containing 5-pm LI pacie 
ing. The flow ratę is about 1.0 mL per minutę. The column 
temperaturę is maintained at 30°. Inject the Standard prepa¬ 
ration, and record the peak responses as directed for Proce - 
dure: the tai ling factor is not morę than 2.0; and the relative 
standard deylation for replicate Injections is not morę than 
2.0%. 

Rrocedure—Separately inject equa! voiumes (about 10p.L) 
of the Standard preparation and the 4ssoy preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in percent of label claim, of nefazodone hydrochloride 
(CzsH^CINiO^' HC1) in the portion of Tablets taken by the 
formula: 

100(0 / C u )(ru / r$) 

in which Q and C v are the concentrations, in mg per mL, of 
nefazodone hydrochloride in the Standard preparation and 
the Assay preparation i, respectively; and r u and r s are the 
peak areas obtained from the Assay preparation and the 
Standard preparation , respectrvefy. 


Neomycin for Brajection 

» Neomycin for Injection contains an amount of 
Neomycin Sulfate equivalent to not less than 
90.0 percent and not morę than 120.0 percent of 
the labeled amount of neomycin. 


C hangę to read: 

Packaging and sto ragę—Preserve as described in m Pock- 
aging and Siorage Reąuhements (659), injection Packaging, 
Packaging for cohstitutionm <cn 

OSP Reference staradlards (11)— 

USP Endotoxfn RS 
USP Neomycin Sulfate RS 

Tliin-layer chromał o grap hic śdentif kation test 

(201 BMP): meets the reguirements. 

Bacferial Endotoxins Test (85)*—It contains not morę 
than 130 USP Endotoxin Unlts per mg of neomycin. 
Steriiity Tests (71)—it meets the requirements when 
tested as directed for Membranę Fiftradon under Test for Ste- 
riiity of the Product to be Exatvined. 

Other requijrementS“it meets the requirements for pH 
and Lass on drying under Neomycin Sulfate and for Uniformity 
of Dosage Units (905) and Labeling (7), tabels and Labeling 
for tnjectable Products , 


Change to read: 

Assay— 

Assay preparation 1 (where it is packaged for dispens- 
Ing)—Constitute Neomycin for Injection as directed in the 
labeling. Withdraw all of the withdrawable contents, using a 
suitable hypodermic needie and syringe, and dilute quan- 
tttatlvely with *Buffer R3 # ( cn to obtain a solution 

having a convenient concentration. 

Assay preparation 2 (where it is packaged for dispensing 
and where the labeling States the quantity of neomycin in a 
given volume of constituted solution) —Constitute Neomycin 
for Injection as directed in the labeling. Dilute an accurately 
measured volume of the constituted solution guantltativefy 
with m Buffer B3* icn i-May-zoi?} to obtain a solution havlng a 
convenient concentration. 

Procedurę —Proceed as directed for neomycin under An- 
tibiotics—Microbial Assays (81), using an accurately measured 
volume of Assay preparation diluted quantitatively and step- 
wise with ® Sufler 83 9 {cn to yield a Test Dilution 

having a concentration assumed to be equal to the median 
dose level of the Standard. 


Neomyde BoEyses 

» Neomycin Boluses contain an amount of Neo¬ 
mycin Sulfate equivalent to not less than 
90.0 percent and not morę than 125,0 percent of 
the labeled amount of neomycin, 

Packaging and storage —Preserve in tight containers. 
Labeling —Label Boluses to indlcate that they are for veteri- 
nary use only. 

USP Reference stara dard 5 (11)— 

USP Neomycin Sulfate RS 

fltfentifkation —Blend a Bolus with 250 ml of water. Filter 
a portion of the suspension obtained. If necessary, dilute a 
portion of the fil tratę with water to obtain a test solution 
containing about 2 mg of neomycin per mL, Dissolve a 
guantity of USP Neomycin Sulfate RS in water to obtain a 
Standard solution containing about 2 mg of neomycin per 
mL, Separately apply 1 jliL ot each solution to a thin-layer 
chromatographic piąte (see Chromatography (621)) coated 
with a 0.25-mm layer of chromatographic silica gei mixture. 
Develop the chroma tog ram in a solvent system consisting of 
a mixture of water, butyl aicohol, glacial acetic acid, and 
pyridine (35:30:22:6) until the soivent front has moved 
about three-fourths of the length of the piąte. Remove the 
piąte from the deve!oping cham ber, mark the solvent front, 
and dry at about 110° for about 5 minutes* Spray the piąte 
evenly with a solution of ninhydrin (2 mg per mL), and dry 
the piąte at about 100° for about 5 minutes, Locate the 
spots on the piąte: the R f va!ue of the principal spot in the 
chromatogram obtained from the test solution corresponds 
to that of the principal spot in the chromatogram obtained 
from the Standard solution, 

Umformity of dosage units (905): meet the reguire- 
ments for Weight l /ariation. 

Disintegrafion (701): 60 minutes. 


C hangę to read: 

Assay —Proceed as directed for the assay of neomycin 
under Antibiotics—Microbial Assays (81), the Test Dilution be- 
ing prepared as follows. Blend an accurately counted num- 
ber of Boluses (not less than 2) at high speed in a bfender 
jar with a sufficient accurately measured volume of m Buffer 
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83* (cw i-Mdy- 2 oi 7 } to obtaśn a stock solution having a conven- 
ient concentration, DElute this stock solution quantitatively 
and stepwise with ę Buffer B3* fCN i m^- 2 oi 7 > to obtain a Test 
Diiution having a concentration assu med to be equal to the 
median dose level of the Standard. 


Neomycin Sulfate _ 

Neomycin sulfate. 

Neomydns su Ifate [ 1405-10- 3]. 

» Neomycin Sulfate is the sulfate salt of a kind of 
neomycin, an antibacterial substance produced 
by the growth of Streptomyces fradiae Waksman 
(Fam. Streptomycetaceae), or a mixture of two 
or morę such salts. It has a potency equivalent to 
not less than 600 pg of neomycin per mg, calcu- 
lated on the dried basis. 

Packaging and storage— Preserve in tight, fight-resistant 
containers, 

Labeling —Where it is Entended for use En preparing rnject- 
able or ofher sterile dosage forms, the iabel States that it Es 
stenie or most be subjected to further processfng during the 
preparation of injectabfe or other sterile dosage torms. 

USP Referemce standardu (11)— 

USP Endotoxin RS 
USP Neomycin Sulfate RS 

Identificafion— 

A: Jt meets the regulrements for neomycin under Thin- 
Layer Chromatographic Identification Test (201 BNP). 

B: Disso!ve about 10 mg in 1 ml of water, add 5 mL of 
15 N sulfuric add, and heat at 100° for 100 minutes. Allow 
to coo!, add 10 mL of xylene, and shake for 10 minutes. 
Allow to sępa ratę, and oecant the xy!ene layer, To the xy- 
lene layer add 70 mL of p-bromoaniline TS, and shake: a 
vivid pEnk-red color develops upon standEng, 

C: A solution (1 in 20) responds to the tests for Sulfate 
091). 

P H<791): between 5.0 and 7.5, In a solution containing 
33 mg of neomycin per mL. 

Loss on drySmg (731)—Dry about 100 mg in vacuum at a 
pressure not exceeding 5 mm of mercury at 60° for 3 hours: 
it loses not morę than 8,0% of its weight, 

Other reąidrements— Where the Iabel States that Neomy- 
dn Sulfate is sterile, it meets the reguErements for Sterility 
and Bacteriai endotoxins under Neomycin for Injection. Where 
the Iabel states that Neomycin Sulfate must be subjected to 
further processing during the preparalion of fnjectable dos¬ 
age forms. Et meets the requirements for Bacteriai endotoxins 
under Neomycin for injection. Where it is intended for use in 
preparing nonparenterai sterile dosage forms, it is exempt 
from the requirements for Bacteriai endotoxins, 

Assay-—Proceed with Neomycin Sulfate as directed under 
Antibiotks—Microbiai Assoys (81), 


Neomyc§ra Sulfate Cream 

» Neomycin Sulfate Cream contains the equiva- 
lent of not less than 90.0 percent and not morę 
than 1 35.0 percent of the labeled amount of 
neomycin. 


Packaging and sto ragę— Preserve in welt-dosed contain- 
ers, preferably at controTled room temperaturę. 

USP Referente standards (11)— 

USP Neomycin Sulfate RS 

Thiti-layer dhromafogmphic identificafion test 

(201 BNP): meets the reguirements. 

Minimum fRI (755): meets the reguirements. 

Change to read: 

Assay —Proceed as directed under Antibiotics—Microbiai As- 
says (81), using an accurately weighed portion of Cream, 
equiva!ent to about 1.75 mg of neomycin, shaken in a 
separator with about 50 mL of ether, and extracted with 
four 20-mL portions of *Buffer B3* iCombine 
the aqueous extracts, and dii u te with m Buffer B3* (cn i-May- 
2017 ) to an appropriate voiume to obtain a stock solution of 
convenient concentration. Diiute this stock solution quan- 
titatEvely and stepwise with m Buffer 83* (C n i .Mny 201 ?) to ob¬ 
tain a Test Diiution having a concentration assumed to be 
equal to the median dose level of the Standard. 


Ne@myc5ii Suifate ©Sratment 

» Neomycin Sulfate Ointment contains the equ(v- 
alent of not less than 90.0 percent and not morę 
than 1 35.0 percent of the labeled amount of 
neomycin. 

Packaging and storage —Preserve in well-closed contain- 
ers, preferabiy at controTled room temperaturę, 

USP Referenta standards (11)— 

USP Neomycin Sulfate RS 

Thin-layer chromatographic Identification test 

(201 BNP): meets the requirements. 

Minimum fili (755): meets the requirements. 

Water Defermination, Method I (921): not morę than 
1,0%, 20 mL of a mixture of toluene and methanol (7:3) 
being used in piace of methanol in the titration vessel. 


Change to read: 

Assay— Proceed as directed under Antibiotks-—Microbiai As- 
says (81), using an accurately weighed portion of Ointment, 
equivaient to about 3.5 mg of neomycin, shaken in a 
separator with about 50 mL of ether, and extracled with 
four 20-mL portions of *Buffer 83* <cn Combine 

the aqueous extracts, and diiute with m Buffer B3 * (cn 
2 £ji 7 ) to an appropriate vo!ume to obtain a stock solution of 
convenient concentration. Diiute this stock solution quan- 
titatively and stepwise with *Buffer B3* {cn i-May-2ci7) to ob¬ 
tain a Test Diiution having a concentration assumed to be 
equal to the median dose level of the Standard. 


Neomycin Sulfate Ophthalmic 
Ointment 


DEFINITION 

Neomycin Suifate Ophthalmic Ointment is a sterile prepara- 
tion of Neomycin Sulfate En a suitable ointment base. It 
contains the equivalent of NLT 90.0% and NMT 135.0% 
of the labeled amount of neomycin. 


USP Monographs 












5302 Neomycin / Official Monographs 


USP 40 


IDENTIFICATION 

* A. Thjn-Layer Chromatografhic Identification Test 

{201 BNP): Meets the requirements 

A5SAY 
o Procedurę 

(See Antibiotics—Microbtal Assays {81).) 

Sample solution: Shake a portion of the Ophthalmic 
Ointment containing nominally 3.5 mg of neomycin la 
a separator with 50 ml of ether. Extract with four 
20’mL portions of Buffer B. 3. Combine the aqueous ex- 
tracts, and dilute with Buffer 0.3 to a suitabie volume. 

Analysis: Proceed as directed in the chapter. Diiute the 
Sampie solution with Buffer B.3 to obtain a Test Dilution 
having a neomycin concentraLlon that is nominally 
equivalent to the median level of the standard, 

Acceptance critena; 90.0%-1 35.0% 

SPEOFDC TESTS 

* Sterility Tests (71): Meets the requirements 

* Other Requirement5: It meets the requirements in 

Ophthalmic Products—Ouality Tests (7 71). 

ADDSTIONAL REQUIREMENTS 

o Packaging and Storage: Preserve in collapsibte 

ophthalmic ointment tubes. 

® USP Reference Standards (11) 

USP Neomycin Sulfate RS 


Neomydn Sulfate Orał SolniftBoin 

» Neomycin Sulfate Orai Solution contains the 
equivalent of not less than 90.0 percent and not 
morę than 125.0 percent of the labeled amount 
of neomycin. it may contain one or morę suita- 
ble colors, f)avors, and preservatives. 

Packaging and storage— Preserve in tight, light-resistant 
containers, preferably at controlied room temperaturę. 

USP Referemce sfandards (11)— 

USP Neomycin Sulfate R5 

Thin-iayer chromatographic idercfification test 

{201 BNP): meets the requirements. 

Uniformify of dosage units (905)— 

FOR ORAŁ SOLUTION PACKAGED IN 5JNGLE-UNIT CONTAtNERS: 
meets the reguirements. 

Deiiverable volume (698)— 

FOR ORAŁ SOLUTION PACKAGED IN MULTIPLE-UNIT CONTAINERS: 
meets the requirement5. 
pH (791): between 5.0 and 7,5. 

Change to read: 

Assay— Proceed as directed under Antibiotics — Microhia! As- 
soys (81), using an accurately measured volume of Orał So¬ 
lu Lion quandtatively diluted with * Buffer 8.3# <cn i-M ay-2017) to 
yield a solution having a convenient concentration of neo- 
mycin. Quantitativeiy dilute this stock solution with m Buffer 
8.3# (cn i-May-2017) to obtain a Test Dilution havinq a concentra¬ 
tion assumed to be equal to the median dose Ievef of the 
Standard. 


Neomycin Sulfate TabBets 

» Neomycin Sulfate Tablets contain the equiva- 
fent of not less than 90.0 percent and not morę 
than 125.0 percent of the labeled amount of 
neomycin. 

Packaging and storage—Preserve in tight containers. 

USP Reference sfandards {11)— 

USP Neomycin Sulfate RS 

Thin-layer chromatographic Identification test 

(201 BNP)— 

Test solution —Shake a portion of ground Tablet powder, 
equivaient to about 70 mg of neomycin (base), with 5 mL 
of water, and filter. Dilute a portion of this solution with 0.1 
N hydrochlonc add to obtain a solution containing the 
equivaient of 3.5 mg of neomycin (base) per ml It meets 
the reguirements. 

Dismfegratien (701): 60 minutes. 

Uniformity of dosage units (905): meet the require- 
ments. 

Loss on drying (731)—Dry about 1 00 mg of powdered 
Tablets, accurately weighed, in a capillary-stoppered bottle 
in vacuum at a pressure not exceeding 5 mm of mercury at 
60° for 3 hours: it toses not morę than 1 0.0% of its weight. 

Change to read: 

Assay— Proceed as directed under Antibiotics—Microbioi As - 
says (81), using not less than 5 Tablets blended at high- 
speed in a blender jar for 3 to 5 minutes with a sufftcient 
accurately measured vofume of * Buffer 8.3# i-M«y^077j to 

obtain a stock solution having a com/enient concentration. 
Dilute this stock solution quantitativeiy and stepwise with 
* Buffer 8,3# ccn to obtain a Test Dilution having a 

concentration assumed to be equal to the median dose level 
of the Standard. 


Neomycin Sulfate and Baritrarin 
Ointment 


» Neomycin Sulfate and Badtracin Ointment 
contains the equivalent of not less than 90.0 per¬ 
cent and not morę than 1 30.0 percent of the la¬ 
beled amounts of neomycin and badtracin. 

Padkaging and storage— Preserve in tight, light-resistant 
containers, preferably at controlied room temperaturę. 

USP Reference sfandards {11)— 

USP Badtracin Zinc R5 
USP Neomycin Sulfate RS 

Thin-Iayer cbromafographk Identification test 

(201 BNP): meets the requirements. 

Minimum fili (755): meets the requirements. 

Water Determinafion, Method I (921): not morę than 
0,5%, 20 ml of a mixture of toluene and methanol (7:3) 
being used in place of methanol in the tłtration vessel. 
Assay for neomycin— Proceed with Ointment as directed 
in the Assay under Neomycin Sulfate Ointment . 

Assay for badtracin —Proceed with Ointment as directed 
in the Assay under Badtracin Ointment 
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Neomycin Sulfate and BacHracisi Zinc 
©antment 


» Neomycin Sulfate and Bacitracin Zinc Ointment 
contains the equivalent of not less than 90.0 per- 
cent and not morę than 1 30.0 percent of the ia- 
beled amounts of neomycin and bacitracin. 

IPackagSng and storage —Preserve In collapsible tubes or 
in well-closed containers. 

USP Reference stanudards (11)— 

USP Bacitracin Zinc RS 
USP Neomycin Sulfate RS 

Thin-layer chromatographte identifkatloffi test 

(201 BNP): meets the requirements. 

Minimum fili (755): meets the reąuirements, 

Water Determination, Method I (921): not morę than 
0.5%, 20 mL of a mixture of toluene and methanol (7:3) 
being used in place of methanol in the titration vessel. 
Assay for neomycin and Assay for bacitracin —Proceed 
with Ointment as directed in the Assay for neomycin and In 
the Assay for bod trocin under Neomycin and Polymyxin B 
Sulfates and Bacitracin Zinc Ophthafmic Ointment. 


Neomycin Sulfate and Dexameiha$one 
Sod iii m Fhosphate Cream 

DEFIN1TION 

Neomycin Sulfate and Dexamethasone Sodium Phosphate 
Cream contains the equivalent of NLT 90,0% and NMT 
135,0% of the labeled amount of neomycin, and the 
equivalent of NLT 90.0% and NMT 110.0% of the labeled 
amount of dexamethasone phosphate (C^FUoFOsP). 

IDENTIFICATION 

* A, Thin-Layer Chromatographic Identification Test 

(201 BNP): Meets the reouirements for neomycin 

o B. The retention time of tne major peak of the Sampfe 
solution corresponds to that of the Standard solution, as 
obtalned in the Assay for Dexamethasone Phosphate. 

ASSAY 

* Neomycin 

(See Antihiotics — Microbia! Assays (81).) 

Sample solution: Shake a portion of Cream, eontaining 
nominaliy T75 mg of neomycin, with 50 ml of ether, 
and extract with four 20-mL portions of Buffer 8.3. 
Combine the aqueous extracts, and dilute with Buffer B. 
i to a suitable volume, 

Analysis: Proceed as directed in the chapter. Dilute the 
Sample solution with Buffer B. 3 to obtain a Test Dilution 
with a neomycin concentration that is nom i na! ly equiw 
alent to the median level of the standard. 

Acceptance criteria: 90.0%^1 35,0% 

* Dexamethasone Phosphate 

Solution A: 6.9 g/L of monobasic sodium phosphate 
Mobile phase: Methanol and Solution A (52:48) 

Diluent: Drssoh/e 0.29 g of dlbasic sodium phosphate in 
450 mL of water, and add 550 mL of aicohol. 

Standard solution: 33 pg/mL of USP Dexamethasone 
Sodium Phosphate RS In Diluent Prepare this solution 
freshly. 

Sample solution: Nominaliy 30pg/mL of dex- 
amethasone phosphate from Cream in Diluent, pre- 
pared as foliows. Transfer a portion of Cream, contain- 
ing nominał ly 3 mg of dexa methasone phosphate, to a 
suitable beaker. Ado 65 ml of Diluent, and heat just to 


boi ling. Pour the contents of the beaker into a separa¬ 
tory funnel eontaining 45 mL of isooctane. After shaking 
for 1 min, decant the iower layer into a IGO-mL volu- 
metric fiask. Rinse the beaker with two 15-mL portions 
of Diluent, add each to the separatory funnel, shake, 
and decant the Iower layer from eacn extraction Into 
the 100-ml volumetnc fiask. Dilute with Diluent to vol- 
ume, and mix. Pass through a suitable fiiter. 
Chromatographk system 
(See Chromatograpny (621 }, System Su: to bil i ty.) 

Modę: LC 

Detector: UV 254 nm 

Column: 3.9-mm x 30-cm; 1 0-pm packlng LI 
Flow ratę: 1.5 mL/min 
Injection volurrte: 20 |il 
System suitability 
Sample: Standard solution 

[Notę—T he retention time for dexamethasone phos¬ 
phate 3s about 8.5 min,] 

Suitability requtrements 
Relative standard devration: NMT 1.5% 

Analysis 

Sampies; Standard solution and Sample solution 
Catcuiate the percentage of the labeled amount of dex- 
amethasone phosphate (C22H30FOBP) in the portion of 
Cream taken: 

Result = (rjr s ) x (Cj /Co) x (M F j/M r2 ) x 100 

ru - peak response from the Sample solution 

rs = peak response from the Standard solution 

Cs = concentration of USP Dexamethasone Sodium 
Phosphate RS in the Standard solution 
(pg/mL) 

Co - nominał concentration of dexamethasone 
phosphate in the Sampfe solution (pg/mL) 

M f t ~ molecutar weight of dexamethasone 
phosphate, 472.44 

M r 2 - molecular weight of dexamefhasone sodium 

phosphate, 51 6.40 

Acceptance criteria: 9Q.0%“110,0% 

PERFORMANCE TESTS 

9 Minimum Ful (755): Meets the reguirements 

ADDITIONAL REQU1REMENT5 

& Packaging and Storage: Preserve In collapsible tubes or 
in tight containers. 

O USP Reference Standards (11) 

USP Dexamethasone Sodium Phosphate RS 
USP Neomycin Sulfate RS 


Neomycin Sulfate and Dexamethasone 
Sodium Phosphate Ophthalmic 
Ointnieriit 


definuion 

Neomycin Sulfate and Dexamethasone Sodium Phosphate 
Ophthalmic Ointment is a sterite ointment eontaining 
Neomycin Sulfate and Dexamethasone Sodium Phos¬ 
phate. It contains the equivalent of NLT 90.0% and NMT 
1 35,0% of the labeled amount of neomycin, and the 
equivafent of NLT 90.0% and NMT 110,0% of the fabeled 
amount of dexamethasone phosphate (C^i-haFOgP). 

[Notę—W here Neomycin Sulfate and Dexamethasone So¬ 
dium Phosphate Ophthalmic Ointment is prescribed with- 
out reference to the puantity of neomycin or dex- 
amethasone phosphate contained therein, a product 
eontaining 3.5 mg of neomycin and 0,5 mg of dex- 
amethasone phosphate per g shall be dispensed.] 
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IDENTIFICATION 

• A, ThinLayer Chromatographic Identification Test 

(201 BN P): Meets the requirements 

• B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay for Dexamethasone Phosphate . 

A55AY 

• Neomycin 

(See Antibiotics—Microbial Assays (81).) 

Sample solution: Shake a weighed portion of 
Opnthalmic Ointment in a separator with about 50 ml 
of ether, and extract with four 20-mL portions of Buffer 
8.3. Combine the agueous extract$, and dilute with 
Buffer 8.3 to a suitable volume. 

Analysis: Proteed as directed in the chapter. Dilute the 
Sample solution with Buffer B.3 to obtain a Test Dilution 
having a neomycin concentration that is nominałly 
equivalent to the median level of the standard. 
Acceptance arteria: 90.0%’! 35.0% 

• Dexamethasone Phosphate 

Buffer: 6.9 g/L of monobasic sodium phosphate 
Mobile phase: Methanol and Buffer (52:48) 

Diluent: Dissolve 0.29 g of dibasic sodium phosphate in 
450 ml of water, and add 550 mL of alcohoL 
Standard solution: 33pg/mL of USP Dexamethasone 
Sodium Phosphate RS in Diluent Prepare this solution 
freshly. 

Sample solution: Nominally 30 pg/mL of dex- 
amethasone phosphate, prepared as folfows. Transfer a 
ortion of Gphthalmie Ointment containing nominally 
mg of dexamethasone phosphate to a suitable 
beaker. Add 65 mL of Diluent , and heat just to boi ling, 
Pour the contents of the beaker into a separator con- 
tarning 45 mL of isooctane. After shaking for 1 min, de- 
cant the lower layer into a IGO-mL volumetric fiask. 
Rinse the beaker with two 15-mL portions of Diluent , 
extracting the remaining isooctane in the separator 
with eacn portion, and decanting the lower layer from 
each extraction into the lOGmnL voiumetric fiask. Dilute 
with Diluent to volume, and mix. Pass through a suita¬ 
ble filter. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 3,9-mm x 30'tm; 10-jum packlng LI 
FIow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitablllty 
Sample: Standard solution 

[NOTĘ —The retention time for dexamethasone phos¬ 
phate is about 8.5 min.] 

Suitabilrty reguirements 
Relative standard deviation: NMT 1.5% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of dex- 
amethasone phosphate (CzathoFOsP) in the portion of 
Ophthalmic Ointment taken: 

Result = (ru/n) x {Cs/Cu) x (Mn/Mri) x 1 00 

ru = peak response from the Sample solution 

q = peak response from the Standard solution 

Q - concentration of USP Dexamethasone Sodium 
Phosphate RS in the Standard solution 
Cug/mL) 

Cu = nominał concentration of dexamethasone 
phosphate in the Sample solution (ug/ml) 


Mn = molecular weight of dexamethasone 
phosphate, 472.44 

Mn - molecular weight of dexamethasone sodium 
phosphate, 516.40 

Acceptance criteria: 90.0%-110.0% 

SPECBFIC TESTS 

* STERJUTY Tests (71): Meets the requirements 

* Other Requirements: It meets the requirements in 

Ophthalmic Products—Quaiity Tests (771). 

ADDITIONAL REQUIREMENT5 

e Packaging and Storage: Preserve in collapsible 
ophthalmic ointment tubes. 

* USP reference Standards (11) 

USP Dexamethasone Sodium Phosphate RS 
USP Neomycin Sulfate RS 


Neomycin Sulfate and Dexamethasone 
Sodium Phosphate Ophthalmic Solution 

DEFINITION 

Neomycin Sulfate and Dexamethasone Sodium Phosphate 
Ophthalmic Solution is a sterile, aqueous solution of Neo¬ 
mycin Sulfate and Dexamethasone Sodium Phosphate. It 
contains the equivalent of NLT 90.0% and NMT 130.0% 
of the labeled amount of neomycin, and the equivalent of 
NLT 90.0% and NMT 115.0% of the labeled amount of 
dexamethasone phosphate (Cj^HioFOaP). It may contain 
one or morę suitable buffers, dispersants, and 
preservatives, 

[Notę —Where Neomycin Sulfate and Dexamethasone So¬ 
dium Phosphate Ophthalmic Solution is prescribed, with- 
out reference to the amount of neomycin or dex- 
amethasone phosphate contained therein, a product 
containing 3.5 mg/ml of neomycin and 1.0 mg/mL of 
dexamethasone pnosphate shall be dispensedj 

IDENTIFICATION 

» A. Thin-Layer Chromatographic Identification Test 

(201 BN P): Meets the requirements for neomycin 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay for Dexamethasone Phosphate . 

ASSAY 

* Neomycin 

(See Antibiotics—Microbial Assays (81).) 

Analysis: Dilute an aliguot of Ophthalmic Solution with 
Buffer B.3 to obtain a Test Dilution with a neomycin con¬ 
centration that is nominally equivalent to the median 
level of the standard (1.0 pg/ml). 

Acceptance criteria: 90.0%-1 30.0% 

* Dexametha50ne Phosphate 

Solution A: 0.29 g/L of dibasic sodium phosphate 
Solution B: 13.80 g/L of monobasic sodium phosphate 
Mobile phase: Acetonitnle and Solution B (31:69) 
Standard solution: 27 jag/mL of USP Dexamethasone 
Sodium Phosphate RS in Solution A. Pass through a filter 
of 1-pm orfiner porę size. 

Sample solution: Nominally 25 pg/mL of dex- 
amethasone phosphate from Ophthalmic Solution in 
Solution A prepared as follows, Slowiy dilute a portion 
of Ophthalmic Solution with Solution A to volume, mix, 
and pass through a suitable filter of 1-pm or finer porę 
size. 
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Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Colomn: 3.9-mm x 30-cm; 10-^m packing LI 
FJow ratę: 1,3mL/min 
injectlon volume: 50 pL 
System suitability 
Sample: Standard solution 

[Notę—T he retention time for dexamethasone phos- 
phate is about 8.5 min.] 

Su i tability requirements 
Refative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard soluthn and Sample solu don 
Calculate the percentage of the labeied amount of dex- 
amethasone phosphate (C^H^oFOaP) in each mL of 
Ophthalmic Solution taken: 

Result = (rjfs) x (Q/Cu) x x 1 00 

ru - peak area from the Sample solution 

r s = peak area from the Standard solution 

Q - concentration of USP Dexamethasone Sodium 
Phosphate RS in the Standard solution 
(jig/mL) 

Cu = nominał concentration of dexametnasone 
phosphate in the Sample solution (pg/mL) 

M rJ = molecular weight of dexamethasone 
phosphate, 472.44 

Mr 2 = molecular weight of dexamethasone sodium 
phosphate, 516.40 

Acceptance criteria: 90.0%-115.0% 

SPECIF1C TESTS 

* Sterility TESTS {71): Meets the reguirements 
^ PJH1 <791>: 6.0-8.0 

ADDITIONAl REQU8REfVlENTS 

* Packaging and Storage: Preserve in tight, light-resistant 

oontainers, and avoid exposure to excessive heat 
o USP Reference Standards (11) 

USP Dexamethasone Sodium Phosphate RS 
USP Neomycin Suifate RS 


Neomycin Suifate and FluocinoEone 
Acetonide Cream 


» Neomycin Suifate and Fluocinolone Acetonide 
Cream contains the equivalent of not less than 
90.0 percent and not morę than 135.0 percent of 
the labeied amount of neomycin, and tne equiv- 
alent of not less than 90.0 percent and not morę 
than 110.0 percent of the labeied amount of 
fluocinolone acetonide (Cż^joFaOe). 

Packaging audi storage— Preserve in collapslble tubes or 
in tlght contairrers. 

USP Reference standards (11)— 

USP Fluocinolone Acetonide RS 
USP Neomycin Suifate RS 

Udentlficatiom— 

A: It meets the reguirements for neomycin under Thin- 
Layer Chromatographic Identification Test (201BNP). 

B: It meets the requirements for the Identification test 
under Fluocinolone Acetonide Cream . 

Minimum fili (755): meets the regutrements. 

Assay for neomycin —Proceed with Cream as directed in 
the Assay under Neomycin Suifate Cream . 


Assay for fluocinolone acetonide— Proceed with Cream 
as directed in the Assay under Fluodnoione Acetonide Cream. 


Neomycin Suifate and Fluorometholone 
Ointment 


» Neomycin Suifate and Fluorometholone Oint¬ 
ment contains the equivaient of not less than 
90.0 percent and not morę than 135.0 percent of 
the labeied amount of neomycin, and not less 
than 90.0 percent and not morę than 110.0 per¬ 
cent of the labeied amount of fluorometholone 
(C22H29FO4). 

Packaging and storage— Preserve in collapsible tubes or 
in well-dosed containers, 

USP Reference standards (11)— 

USP Fluorometholone RS 
USP Neomycin Suifate RS 

Identification— 

A: (t meets the requirements for neomycin under Thin- 
Layer Chromatographic Identification Test (201 BNP). 

B: The ratios of the retention time of the main peak to 
that of the internal standard peak obtained from the Stan¬ 
dard preparatbn and the Assay preparation as directed in the 
Assay for fluoromethoione do not dlffer by morę than 2.0%. 
Minimum fili (755): meets the reguirements. 

Water Determinafion, Method I (921): not morę than 
1.0%, 20 mL of a mixture of toluene and methanol (7:3) 
belng used in place of methanol in the titration vessel. 

Assay for neomycin— Proceed with Ointment as directed 
in the Assay under Neomycin Suifate Ointment > 

Assay for fluoromelhoBone — 

Interna i standard solution f Mobile solvent f and Standord 
preparation —Prepare as directed in Lhe Assay under 
Fluoromethoione Cream. 

Assay preparation —Transfer an accurately weighed quan- 
tity of Ointment, equivalent to about 1 mg of 
fluoromethoJone, to a suita ble Container, add 20.0 mL of in¬ 
terna! standard solution, and mix. 

Procedurę —Treat 20.0 mL each of the Standard prepara¬ 
tion and the Assay preparation in the foiłowing manner. To 
each add 10.0 mL of nexaną shake for about 15 minutes, 
then allow the layers to separate, and centrifuge, if neces- 
sary. Uslng the lower (acetonitrile) tayer, proceed as directed 
for Procediire in the Assay under Fluoromethoione Cream , be- 
ginning with "Using a suitable microsyringe." Calculate the 
quantity, in mg, of C22H29FO4 in the portion of Ointment 
taken by the formula: 

2QC(R U f Rs) 

in which the terms are as deflned therein. 


Neomycin Suifate and Flurandrenolide 
Cream 


» Neomycin Suifate and Flurandrenolide Cream 
contains the equivalent of not less than 90.0 per¬ 
cent and not morę than 135.0 percent of the la¬ 
beied amount of neomycin, and not less than 
90.0 percent and not morę than 110.0 percent of 
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the labeled amount of flurandrenolide 

(C24H33FO0). 

Packaging and storage —Preserve in collapsibie tubes or 
in tight containers, protected from Hght. 

USP Referenci standard* (11)— 

USP Flurandrenolide RS 
USP Neomycin Suifate RS 

Identification— 

A: It meets the reguirements for neomycin under Thin- 
Layer Chromatographic Identification Test <201BNP). 

B: It meets the requirements for the Identification test 
under Flurandrenolide Cream. 

Minimum fili (755): meets the requirement$. 

Assay for neomycin —Proeeed with Cream as directed in 
the Assay under Neomycin Suifate OintmenL 
Assay for flurandrenolide— Proeeed with Cream as di¬ 
rected in the Assay under Flurandrenolide Cream . Calculate 
the quantity, in mg, of in the portion of Cream 

taken by the formula: 

lOCOWn) 

rn which C is the concentration, In mg per mL f of USP 
Flurandrenolide RS in the Standard preporation; and r 0 and 
are the peak respomes obtained from the Assay preporation 
and the Standard preporation , respectively. 


Neomycin Suifate and Flurandrenolide 
Lotion 


» Neomycin Suifate and Flurandrenolide Lotion 
contains the equivalent of not less than 90.0 per- 
cent and not morę than 130.0 percent of the la¬ 
beled amount of neomycin, and not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of flurandrenolide 
(C24H 33 FO a ). 

Packaging and storage—-Preserve in tight containers, 
protected from light 

USP Reference standard* (11)— 

USP Flurandrenolide RS 
USP Neomycin Suifate RS 

Identification— 

A: It meets the recjuirements for neomycin under Thin- 
Loyer Chromatographic Identification Test (2018NP). 

B: It meets the requirements for the Identification test 
under Flurandrenolide Cream, 

Microbial enumeration test* (61) and Test* for speci- 
fied microorgantsm* (62)—It meets the requirements of 
the tests for absence of Staphylococcus aureus and Pseudo- 
monas aeruginosa. 

Minimum fili <755): meets the requirements. 

Change to read: 

Assay for neomycin —Proeeed as directed for neomycin 
under Antlbiotics—Microbial Assoys (81), using an accurately 
weighed portion of Lotion, equivalent to about 3,5 mg of 
neomycin, blended for 3 to 5 minules in a high-speeagiass 
blender jar conlatning an accurately measured volume of 
* Buffet B,3+ (cn i.May.2oi7 > sufficient to obtain a stock solution 
having a convenient concentration of neomycin. Dilute an 
accurately measured voJume of thrs stock solution quantita- 
tively with *Buffer Ri# <cn i-M ay ?.q\ 7 ) to obtain a Test Dilution 


having a concentration of neomycin assumed to be equal to 
the median dose level of the Standard. 

Assay for flurandrenolide —Proeeed with Neomycin Sui¬ 
fate and Flurandrenolide Lotion as directed tn the Assay 
under Flurandrenolide Cream * Calculate the quanttty, in mg, 
of C 24 H 33 FO 6 in the portion of Lotion taken by the formula: 

10 ąrulK) 

in which C is the concentration, in mg per mL, of USP 
Flurandrenolide RS in the Standard preporation; and r u and r s 
are the peak responses obtained from the Assay preporation 
and the Standard preporation, respectively. 


Neomycin Suifate and Flurandrenolide 
Ointment 


» Neomycin Suifate and Flurandrenolide Oint¬ 
ment contains the equivalent of not less than 
90.0 percent and not morę than 1 35.0 percent of 
the labeled amount of neomycin, and not less 
than 90.0 percent and not morę than 110.0 per¬ 
cent of the labeled amount of flurandrenolide 
(G4H 33 FO ó ). 

Packaging and storage —Preserve in collapsibie tubes or 
in tight containers, protected from light. 

USP Reference standard* (11) — 

USP Flurandrenolide RS 
USP Neomycin Suifate RS 

Identification— 

A: It meets the reguirements for neomycin under Thim 
Layer Chromatographic Identification Test (2018NP). 

B: It meets the requirements for the Identification test 
under Flurandrenolide Cream . 

Minimum fili (755): meets the reąuirements. 

Water Peter mi nation, Meihod I (921): not morę than 
1.0%, 20 mL of a mixture of tofuene and methanol (7:3) 
being used in place of methanol in the titration vessel. 

Assay for neomycin —Proeeed with Ointment as directed 
in the Assay under Neomycin Suifate OintmenL 
Assay for flurandrenolide —Proeeed with Ointment as di¬ 
rected in the Assay under Flurandrenolide Cream. Calculate 
the quantity, in mg, of OiHsiFO* tn the portion of Oint¬ 
ment taken by the formula: 

10C(Wr s ) 

in which C is the concentration, in mg per mL, of USP 
Flurandrenolide RS in the Standard preporation; and ru and r$ 
are the peak responses obtained from the Assay preporation 
and the Standard preporation , respective!y. 


Neomycin Suifate and Gramicidin 
Ointment 


» Neomycin Suifate and Gramicidin Ointment 
contains the equivalent of not less than 90.0 per¬ 
cent and not morę than 140.0 percent of the la¬ 
beled amounts of neomycin and gramicidin. 

Packaging and storage —Preserve in collapsibie tubes or 
in well-closed containers. 
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USP Referemce standard* (11)— 

USP Gramicidin RS 
USP Neomydn Sulfate RS 

Thin-Layer Chromafographk Odentifkation Test 

(201BNP): meets Ehe reguirements. 

Minimum fili {755}: meets the requirements. 

Water Determinatiron, Method I (921): not morę than 
1.0%, 20 ml of a mixture of tofuene and methanoJ (7:3) 
being used in place of methanol in the titration vessd. 
Assay for neomycin- —Proceed with Ointment as directed 
in the Assay under Neomydn Sulfate Ointment . 

Assay for gramicidin—Proceed as directed for gramicidin 
under Antibiotics—Microbial Assnys (81), using an accuratefy 
weighed portion of Ointment dissofved in 50 ml of hexanes 
in a separator, and extracted with four 20-mL portlons of 
80 percent alcohol. Combine the extracts in a suttable vo u- 
metric fiask, dilute with akohoi to volume, and mix. Dilute 
this solution quantitatively and stepwise with alcohol to ob- 
tain a Test Dilution having a concentration of gramicidin as- 
sumed to be equal to the median dose level of the Stan- 
dard. 


Neomydn Smlfate and Hydrocortisone 
Cream 


» Neomycin Sulfate and Hydrocortisone Cream 
eontains the equivalent of not less than 90.0 per¬ 
cent and not morę than 135.0 percent of the la- 
beled amount of neomydn, and not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of hydrocortisone (C 21 H 30 O 5 ). 

Packagirig and storage— Preserze En collapsible tubes or 
in weli-ciośed containers. 

USP Reference standards (11)— 

USP Hydrocortisone RS 
USP Neomycin Sulfate RS 

UdenUfkafion— 

A: It meets the requirements for neomydn under Thin- 
Loyer Chromotogrophic fdentification Test (201 BNP). 

B: The retention time of the major peaks for hydrocorti¬ 
sone in the chroma tog ram of the Assay preparation corre- 
sponds to that in Ehe chromatogram of the Standard prepa¬ 
ration, as obtained in the Assoy for hydrocortisone . 

Minimum fili (755): meets the requirements. 

Assay for neomydn —Proceed with Cream as directed In 
the Assay under Neomydn Sulfate Ointment 
Assay for hydrocortisone —■Proceed with Cream as dl- 
rected In the 455ery for hydrocortisone under Neomycin and 
Polymyxin B Sulfates , Bacitradn Zinc , and Hydrocortisone 
Ophthaimic Ointment. 


Neomycin Sulfate and Hydrocortisone 
Ointment 


» Neomycin Sulfate and Hydrocortisone Oint¬ 
ment eontains the equivalent of not less than 
90.0 percent and not morę than 1 35.0 percent of 
the labeled amount of neomycin, and not less 
than 90.0 percent and not morę than 110.0 per¬ 
cent of the labeled amount of hydrocortisone 
(C21H30O5). 


Packaging and storage— Preserve in coflapsibie tubes or 
in wdl-dosed containers, 

USP Reference standards (11)— 

USP Hydrocortisone RS 
USP Neomydn Sulfate RS 
Idenflfkation— 

A: It meets the reguirements for neomycin under Thin- 
Layer Chromotogrophic fdentification Test (201 BNP). 

B: The retention time of the major peak for hydrocorti¬ 
sone in the chromatogram of the Assoy preparation corre- 
sponds to that in the chromatogram of the Standard prepa¬ 
ration , as obtained in the Assay for hydrocortisone . 
Minimum fili (755): meets the requirements. 

Water Determination, Method i (921): not morę than 
1.0%, 20 mL of a mixture of toluene and methanol (7:3) 
being used in place of methanol in the titration vessel. 
Assay for neomycm —Proceed with Ointment as directed 
in the Assoy under Neomydn Sulfate Ointment. 

Assay for hydrocortisone— Proceed with Ointment as di¬ 
rected En the Assoy for hydrocortisone under Neomydn and 
Polymyxin B Sulfates, Bacitradn Zinc , and Hydrocortisone 
Ophthaimic Ointment 


Neomydn Suflfate and Hydrocortisone 
Otic SuspensBon 

» Neomycin Sulfate and Hydrocortisone Otic Sus- 
pension is a sterile suspension containing not less 
than 90.0 percent and not morę than 1 30.0 per¬ 
cent of the labeied amount of neomycin, and 
not less than 90.0 percent and not morę than 
11 0.0 percent of tne labeled amount of hydro¬ 
cortisone. It eontains Acetic Acid, and may con- 
tain one or morę suitable buffers, dispersants, 
and preservattves. 

NOTĘ— Where Neomycin Sulfate and Hydrocorti- 
sone Otic Suspension is prescribed, without refer- 
ence to the quantity of neomycin or hydrocorti¬ 
sone contained therein, a product containing 
3.5 mg of neomycin and 1 0 mg of hydrocorti¬ 
sone per mL shall be dispensed. 

Packagircg and storage —Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Hydrocortisone RS 

USP Neomydn Sulfate RS 

Steriiky Tests (71): meets the reguirements, 

pH (791): between 4.5 and 6.0. 

Assay for neomycin —Using an accurately measured vol- 
ume of Otic Suspension, freshly mixed and free from en- 
trapped air, proceed as directed in the Assay for neomydn 
under Neomydn and Polymyxin B Sulfates and Hydrocortisone 
Otic Soiution . 

Assay for hydrocortisone— 

Mobile phase and Standard preparation —Prepare as di¬ 
rected in the Assay for hydrocortisone eon tent under Neomy¬ 
dn and Poiymyxin B Suffates , Bacitradn Zinc f and Hydrocorti¬ 
sone Ophthaimic Ointment 

Assay preparation —Transfer 3.0 mL of Otic Suspension, 
freshly mlxed and free from entrapped air, to a 200-mL vol- 
umetne fiask, dilute with a mixture of methanol and water 
(1:1) to volume, and nmx. Filter the solution, rejecting the 
first 10 ml of the fi [Erate. 
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Procedurę ^Proceed as directed for Procedurę in the Assay 
for hydrocortisone content under Neomycin and Polymyxin B 
Suifates, Badtradn Zinc, and Hydrocortisone Ophthalmic Oint- 
ment Calcu tatę the quantity, in mg, of CaiHaaO* in each rrL 
of the Otic Suspension taken by the formula: 

(66.6 7Q(r u fn) 

in which C h the concentration, in mg per ml, of USP Hy¬ 
drocortisone RS in the Standard preparation i, and r u and r 5 
are the peak responses obtained from the Assay preparation 
and the Standard preparation , respectlvely. 


Neomycin Sulfate and Hydrocortisone 
Acefate Cream 


» Neomycin Sulfate and Hydrocortisone Acetate 
Cream contains the equivalent of not less than 
90,0 percent and not morę than 135.0 percent of 
the labeled amount of neomycin, and not less 
than 90,0 percent and not morę than 110.0 per¬ 
cent of the labeled amount of hydrocortisone 
acetate (C 23 H 32 O 6 ), 

Packaging and storage— Preserve in weJI-closed conłarn- 
ers* 

USP Reference standards (11)— 

USP Hydrocortisone Acetate RS 
USP Neomycin Sulfate RS 

Identification— 

A: It meets the reguirements for neomycin under Thin- 
Layer Chromatographic Identification Test (201 BN P). 

B: The retention limę of the major peak for hydrocorti¬ 
sone acetate m the chromatografu of the Assay preparation, 
corresponds to that in the chromatogram of the Standard 
preparation, as obtained in the Assoy for hydrocortisone ace¬ 
tale . 

Minimum fili {755): meets the requirements, 

Assay for neomycin —Proceed with Cream as directed in 
the Assay under Neomycin Sulfate Ointment. 

Assay for hydrocortisone acetate —Proceed with Cream 
as directed In the Assay under Hydrocortisone Acetate Lodom 


Neomycin Sulfate and Hydrocortisone 
Acetate Lotion 


» Neomycin Sulfate and Hydrocortisone Acetate 
Lotion contains the equivalent of not less than 
90.0 percent and not morę than 130.0 percent of 
the labeled amount of neomycin, and not less 
than 90.0 percent and not morę than 110.0 per¬ 
cent of the labeled amount of hydrocortisone 
acetate (C 23 H 32 O 6 ). 

Packaging and storage— Preserve in well-dosed contatn- 
ers. 

USP Reference standards (11)— 

USP Hydrocortisone Acetate RS 
USP Neomycin Sulfate RS 

Identification— 

A: It meets the reguirements for neomycin under Thin- 
Layer Chromatographic Identification Test (201 BN P). 


Br The retention time of the major peak for hydrocorti¬ 
sone acetate In the chromatogram of the Assay preparation 
corresponds to that in the chromatogram of the Standard 
preparation , as obtained in the Assay for hydrocortisone ace¬ 
tale . 

Minimum fili (755): meets the reąuirements. 


Change to read: 

Assay for neomycin— Proceed as directed for neomycin 
under Antibiotics—Microhiai Assays (81), blending an accu- 
rately measured voiume of Lotion for 3 to 5 minutes in a 
high-speed glass blender jar containlng an accurately meas¬ 
ured vo!ume of fBufferB.3* (qn.M»y-2oi/>. Dilute an accurately 
measured votume of the solution so obtained quantitatively 
and stepwise with *Buffer 83* tcis* i w*y-2ot7> to obtain a Test 
Dilution having a concentration of neomycin assumed to be 
equal to the median dose level of the Standard. 

Assay for hydrocortisone acetate— Proceed with Lotion 
as directed in the Assay under Hydrocortisone Acetate Lotion . 


Neomycin Sulfate and Hydrocortisone 
Acetate Ointment 


» Neomycin Sulfate and Hydrocortisone Acetate 
Ointment contains the equivalent of not less than 
90.0 percent and not morę than 135.0 percent of 
the labeled amount of neomycin, and not less 
than 90.0 percent and not morę than 1 10.0 per¬ 
cent of the labeled amount of hydrocortisone 
acetate (C 23 H 32 O 6 ). 

Packaging and storage —Preserve in coNapsible tubes or 
in welf-dosed containers. 

USP Reference standards (11)— 

USP Hydrocortisone Acetate RS 
USP Neomycin Sulfate RS 

Identification— 

A: It meets the reguirements for neomycin under Thin- 
Layer Chromatographic Identification Test (201 BN P). 

B: The retention time of the major peak for hydrocorti¬ 
sone acetate in the chromatogram of the Assay preparation 
corresponds to that in the chromatogram of the Standard 
preparation, as obtained in the Assay for hydrocortisone ace¬ 
tate. 

Minimum fili (755): meets the reguirements. 

Water Defermination, Method I (921): not morę than 
1.0%, 20 mL of a rmxture of toluene and methanol (7:3) 
being used in place of methanol in the titration vessel, 

Assay for neomycin— Proceed with the Ointment as di¬ 
rected in the Assay under Neomycin Sulfate Ointment. 

Assay for hydrocortisone acetate —Proceed with the 
Ointment as directed in the Assay under Hydrocortisone Ace¬ 
tate Lotion r 


Neomycin Sulfate and Hydrocortisone 
Acetate Ophthalmic Suspension 

» Neomycin Sulfate and Hydrocortisone Acetate 
Ophthalmic Suspension is a steriie, aqueous sus¬ 
pension containing the equivalent of not less 
than 90.0 percent and not morę than 130.0 per- 










USP40 


Officicii Monographs / Neomydn 5309 


cent of the labeted amount of neomydn, and 
not less than 90,0 percent and not morę than 
110 .G percent of the labeled amount of hydro- 
corttsone acetate (C 23 H 32 O 0 ). 

Packagircg and sto ragę —Preserve In tlght containers. The 
containers or indlviduai cartons are sealed and tamper-proof 
so that steriEity is assured at time of first use, 

USP Reference sfandards (11)— 

USP Hydrocortisone Acetate RS 
USP Neomydn Sulfate RS 

flderafificaffcm —The chromatogram of the Assay prepara¬ 
tion obtained as directed in the Assay for hydrocortisone ace¬ 
tate exhibits a major peak for hydrocortisone acetate, the 
retention time of which corresponds with that exhibited in 
the chromatogram of the Standard preparation obtained as 
directed in the Assay for hydrocortisone acetate. 

Sterility Tests {71}: meets the requirements. 
pH (79 1): between 5.5 and 7.5. 


Change to read: 

Assay for neomydn —Proceed as directed for neomydn 
under Antibiotics—Microbiai Assays {81), using an accurately 
measured volume of Ophthalmic Suspension, freshEy mixed 
and free from air bubbles, difuted guantitatiyely and step- 
wise with *Buffer B.3 m ( cw to yield a Test Dilution 

having a concentration assumed to be equa] to the median 
dose level of the Standard. 

Assay for hydrocortisone acetate— 

Mobite phase —Prepare a solution eon tarnina n-butyl chlo- 
ride, water-saturated n-butyl chlorlde, tetra hydrol uran, 
methanol, and giaciaJ acetic acid (95:95:14:7:6). 

interna! standard satution —Prepare a solution of fluoxy- 
mesterone in chloroform containing 0.8 mg per ml. 

Standard preparation —Dissolve about 10 mg of USP Hy¬ 
drocortisone Acetate RS, accurately weighed, in lO.OmL of 
Internai standard solution, di lute with about 40 ml of chloro¬ 
form, and mix. 

Assay preparation— Transfer an accurately measured voh 
ume of Ophthalmic Suspension, freshfy mixed and free from 
air bubbfes, equivalent to about 10 mg of hydrocortisone 
acetate, to a suitable Container. Add 10,0 mL of Internat 
standard solution and about 40 mL of chloroform, shake vig- 
orousiy for about 5 minutes, and aliow the phases to sepe- 
ratę. Use the elear chloroform layer as the Assay preparation. 

Chromatographic system (see Chromatography (621))—The 
llquid chromatograph is equtpped with a 254-nm detector 
and a 4-mm x 30-cm column that contains packing L3. The 
flow ratę is about 1 mL per minutę. Chromatograph the 
Standard preparation, and record the peak responses as di¬ 
rected for Procedurę: the resolution, fi, between the analyte 
and internai standard peaks is not less than 3,0, and the 
relative standard deviation for rep lic a te injections is not 
morę than 2,0%. 

Procedurę— Se pa ratę ly Inject equal volume$ (about 15pL) 
of the Standard preparation and Lne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. The relative retention 
times are about 0.7 and 1,0 for hydrocortisone acetate and 
fiuoxy mesterone, respectively. Calculate the quantlty, in mg, 
of hydrocortisone acetate (Cz^HUzOs) in each ml of the 
Ophthalmic Suspension taken by the formula: 

(W/V)(R U /Rs) 

in which W is the quantity, in mg, of USP Hydrocortisone 
Acetate RS taken to prepare the Standard preparation , V is 
the yolume, in mL, of Ophthalmic Suspension taken, and Ru 
and fis are the peak response ratros of the hydrocortisone 
acetate peak to the internai standard peak obtained from 


the Assay preparation and the Standard preparation , respec- 
tively. 


Neomycm Sulfate, Isofflupredofne 
Acetate, and Tetracaine rlydrochloride 
Ointment 


» Neomydn Sulfate, Isoflupredone Acetate, and 
Tetracaine Hydrochloride Ointment contains the 
equivalent of not less than 90,0 percent and not 
morę than 120,0 percent of the labeled amount 
of neomydn, and not less than 92.5 percent and 
not morę than 11 7.5 percent of the labeled 
amounts of isoflupredone acetate (C 23 H 29 FO 6 ) 
and tetracaine hydrochloride (O 5 H 24 N 2 O 2 . HCI) 
in a suitable ointment base. 

Packagmg and storage—Presen/e in coliapsible tubes or 
well-closed containers. 

Labeling —Label it to indicate that it is intended for veteri- 
nary use only. 

USP Reference stamdards (11)— 

USP Isoflupredone Acetate RS 
USP Neomydn Sulfate RS 
USP Tetracaine Hydrochloride RS 

IdentificafioH— 

A: Thin-Layer Chromatographic Identification Test (201)— 

Test solution —To 2 g of Ointment rn a centrifuge tubę 
add 25 ml of chloroform, and heat at 60* for 5 minutes, 
with occasional shaking. Centrifuge, discard the chloroform 
layer, add 5 mL of water, shake, and filter. Use the fil tratę. 

Standard solution —Prepare a solution containing 2 mg of 
USP Neomydn Sulfate RS per mL. 

Application vo!ume: 1 pi. 

Deveioping solvent system: a mixture of water, butyl 

alcohol, glaćial acetic acid, and pyridine (35:30:22:6). 

Spray reagent: a solution of triketohydrindene hydrate 

in butyl alcoliol (2 in 1000), 

Procedurę —Proceed as directed in the chapter, except to 
locate the spots by spray i ng with Spray reagent and heating 
at 100* for 5 minutes. 

B: The retention time of the major peak for isoflupredone 
acetate in the chromatogram of the Assay preparation corre- 
sponds to that in the chromatogram of the Standard prepa¬ 
ration , as obtained in the Assay for isofiupredone acetate. 
Minimum liii (755): meets the reguirements. 

Water Oetermination, Method I (921): not morę than 

1.0%, a mixture of methanol and chloroform (3:2) being 
used Instead of methanol in the Litration vessel and the ti- 
tratron vessel being heated to between 45° and 55°, 


Change to read : 

Assay for neomycin —Proceed as directed under Antibiot¬ 
ics—Microbiai Assays (81). Place an accurately weighed par¬ 
don of Ointment in a centrifuge tubę with 25 mL of chloro¬ 
form, Heat at 60° for 3 minutes, shake until the Ointment ts 
dissolved, centrifuge, and remove and discard the chloro¬ 
form. Add 15 mL of chloroform, shake, centrifuge, and re- 
move and discard the chloroform. Add 5.0 mL of water and 
15 ml of chromatographic n-heptane, shake, centrifuge, 
and remove and discard the n-heptane layer. Dilute an ac¬ 
curately measured volume of the water layer quantitatively 
with *Buffer B.3 m ;cn i-Ma y .2oi7j to obtain a Test Dilution having 
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a concentration of neomycin assumed to be equal to the 
median dose level of the Standard. 

Assay for isoflupredone acetale— 

Mobile phase, Diluent, Interna! standard solution, Standard 
preparation , and Chromatographic system— Proceed as di- 
rected in the Assay under Isoflupredone Acetale. 

Assay preparation—Transfer an aecurately weighed por- 
tion of Ointment, equiva!ent to about 4 mg of isoflupredone 
acetate, to a suitable Container. Add 8.0 ml of Internal stan¬ 
dard solution, 32.0 mL of Diluent, and about 10 glass beads* 
Shake for about 15 minutes, centrifuge, and use the elear 
chloroform portion. 

Procedurę— Proceed as dlrected in the Assay under Isofiu- 
predone Acetate. Calculate the quantity, in mg, of isoflupre¬ 
done acetate (C^H^FO*) in the portion of Ointment taken 
by the formula: 

WiKu/Hd 

In which the terms are as defined therein. 

Assay for tetracaine hydrochloride— 

Standard preparation— Prepare a solution in chloroform 
havtng a known concentration of about 5.0 pg of USP Tetra- 
caine Hydrochloride R$ per mL. 

Assay preparation— Transfer an aecurately weighed por¬ 
tion of Ointment, equfva!enl to about 1.25 mg of tetracaine 
hydrochtoride, to a 250-mL volumetric fiask, add about 
100 ml of chloroform, and warm on a steam bath for about 
3 minutes to dissolve the Ointment. Cool to room tempera¬ 
turę, dilute with chloroform to volume, and mix. 

Blank solution —Transfer an aecurately weighed portion of 
the ointment base, equivalent to the weight used in the 
Assay preparation , to a 250-mL volumefric fiask. Add 100 mL 
of chloroform, warm on a steam bath for about 3 minutes 
to dissolve, and allow to stand untll the solution has equtli- 
brated to room temperaturę. Dilute with chloroform to vol- 
ume, and mix well. 

Procedurę —Concomltantiy determine the absorbances cf 
the Standard preparation , the Blank solution, and the Assay 
preparation with a suitable spectrophotomeler at the wave- 
length of maximum absorbance at about 310 nm, using 
chloroform to zero the instrument. Calculate the absorbance 
of the Blank solution , A fl , adjusted for weight dlfference be- 
twe en the Assay preparation and the Blank solution, by the 
formula: 

A(Wj/W») 

in which A is the absorbance of the Blank solution; Wt rs the 
weight, in mg, of Ointment taken to prepare the Assay preo- 
aration; and Wa is the weight, in mg, of the ointment base 
taken to prepare the Blank solution. Calculate the guantity, 
in mg, of tetracaine hydrochloride (C 1 SH 24 N 2 O 2 ■ HCI) in the 
portion of Ointment taken by the formula: 

250C [(Au - Ai)/A 5 ] 

in which C is the concentration, in mg per mL, of USP Tet¬ 
racaine Hydrochloride RS in the Sfondord preparation; Ai is 
as obtained above; and Au and A% are the absorbances of 
the Assay preparation and the Standard preparation , respec- 
tively. 


the equiva[ent of not less than 90.0 percent and 
not morę than 125.0 percent of the labeled 
amount of neomycin, and not less than 90.0 per¬ 
cent and not morę than 120.0 percent of the la¬ 
beled amounts of isoflupredone acetate 
(C23H29FO6) and tetracaine hydrochloride (C15H24 
N2O2 * HCI). 

Packaging and storage—Preserve in well-closed contain- 
ers. 

Labeling—Label it to indicate that it is Infended for veteri- 
nary use only. 

USP Reference standards (11 )— 

USP Isoflupredone Acetate RS 
USP Neomycin Sulfate RS 
USP Tetracaine Hydrochloride RS 

Identification— 

A: Thin-Layer Chromatographic Identification Test (201}— 
Test solution —Add 20 mL of chloroform to 1 g of Topical 
Powder, shake for 5 to 10 minutes, and centrifuge. Evapo- 
rate a 10-mL portion of the elear solution to dryness, and 
dissolve the residue tn 1 mL of a mixture of chloroform and 
alcohol (1:1). 

Standard solution; 0.5 mg of USP Isoflupredone Ace¬ 
tate RS per mL, in a mixture of chloroform and alcohol 

(hi) 

Application volume: 30 j.lL. 

Deyelopina soNent system: a mixture of methylene 

cbloride and methanol (180:16), in a paper-lłned chromato¬ 
graphic chamber. 

Spray reagent: a solution of sulfuric add in methanof 

(70 in 100). 

Procedurę— Proceed as di rected in the chapter, except to 
use a piąte that has been activated by heating in an oven at 
105° for 60 minutes. Allow the piąte to cool oefore using, 
Locate the spots under short- and long-wavelenqth UV ifght. 
Spray the piąte with Spray reagent, beat at 90° for 30 min¬ 
utes, and iocate the spots under short- and long-wavelength 
UV light (presence of isoflupredone acetate). 

B: Thim foyer Chromatographic Identification Test (201)— 
Test solution— To 1 g of Topical Powder in a centrifuge 
tubę add 5 mL of water, and shake until dissolved. Prepare a 
suspension of 10 g of cation-exchange resin in 10 mL of 
water, add 5 mL of a solution of socfium hydroxide (1 in 2), 
mix, and wash the resin with water until the pi l of the wash 
ts about 9. Add 0.3 g of this suspension to the solution of 
Toptcal Powder, and shake for 10 seconds. Centrifuge for 
1 minutę, and discard the supernatant. Wash the resin in 
the tubę with 10 mL of water, centrifuge, and discard the 
supernatant. Add 2 mL of 1 M ammonium hydroxide, shake 
for 10 seconds, and filter. Use the filtrate* 

Standard solution, Application volume, Develaplng solvent 
system, Spray reagent , and Procedurę— Proceed as airected in 
Identification test A under Neomycin Sulfate, isoflupredone 
Acetate , and Tetracaine Hydrochloride Ointment {presence of 
neomycin ), 

Minimum fili (755): meets the requirements. 

Loss on drying (731) — Dry about 2 g in vacuum at a pres- 
sure not exceeding 5 mm of mercury at 60° for 3 hours: it 
loses not morę than 8.0% of its weight* 


Neomycin Sulfate, Isoflupredone 
Acetate, and Tetracaine Hydrochloride 
Topical Powder 

» Neomycin Sulfate, Isoflupredone Acetate, and 
Tetracaine Hydrochloride Topical Powder contains 


Change to read ; 

Assay for neomycin —Proceed as directed under Antlbiot* 
ks—Microbial Assays (81), the Test Oitution being p rep a red 
as follows. Use an aecurately weighed auantity of Topical 
Powder diluted quantitatively with *Burfer B3* *cn 1-1^2017) 
to obtain a solution havinq a suitable concentration of neo¬ 
mycin. Dilute this stock solution quantitatively with * Buffet 
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5.3* * (cn t-mi^ 2 oi 7 ) to obtain a Test Dilution havinq a concentra¬ 
tion assumed to be equal to the median dose Tevel of the 
Standard, 

Assay for isoflupredone acetate— 

Mobile phase, Diluent, Interna! standard solution, Standard 
preparation, and Chromatographk system —Proceed as di- 
rected in the Assay under Isorlupreaone Acetale. 

Assay preparation —Transfer an accurately weighed por- 
tion of Topical Powder, equivalent to about 4 mg of isoflu- 
predone acetale, to a suitable Container, Add 8.0 mL of In¬ 
ternai standard solution, 32.0 mL of Diluent, and about 
10 glass beads. Shake for about 15 minutes, centfifuge, and 
use the elear chloroform portion. 

Procedurę —Proceed as directed in the Assay under Isoflu- 
predone Acetale. Calculate the quantity, in mg, of isoflupre- 
done acetate (Gj^HjpFOń) in the portion of Topical Powder 
taken by the formula: 

W0u/Rs) 

In which the terms are as defined therein. 

Assay for tetracafne hydrochloride— 

Standard preparation —Prepare a solution havinq a known 
concentration of 5,5 ug of USP Tetracaine Hydrochloride RS 
per mL 

Assay preparation —Transfer an accurately weighed por¬ 
tton of Topical Powder, equivalent to about 5,5 mg or tetra- 
caine hydrochloride, to a 100-mL volumetric fiask, dilute 
with water to vofume, and mix. Pass about 30 ml through a 
fine, sintered-glass filier. Transfer 10,0 mL of the elear filtrate 
to a second 100-mL volumetric fiask, dilute with water to 
volume, and mix. 

Procedurę -^Concomitantly determine the absorbances of 
the Standard preparation and the Assay preparation at the 
wavelength of maximum absorbance at about 310 nm, with 
a suitable spectrophotometer, using water to zero the in¬ 
strument, Calculate the quantity ( in mg, of tetracaine hydro¬ 
chloride (CtsH^NzO* - HCJ) in tne portion of Topical Powder 
taken by the formula: 

1000 C(A U /Ai) 

in which C is the concentration, in mg per mL of USP Tet¬ 
racaine Hydrochloride RS in the Standard preparation; and A u 
and As are the absorbances of the Assay preparation and 
the Standard preparation, respectively. 


Neomycin Sulfate and 
lyiethylprednisolone Acetate Cream 

DEFINITION 

Neomycin Sulfate and Methylprednisolone Acetate Cream 
contams the equivalent of NLT 90.0% and NMT 135.0% 
of the tabeled amount of neomycin, and NLT 90.0% and 
NMT 110.0% of the labeled amount of methyl- 
prednisolone acetate (C 2Ą H^ 2 0 6 ). 

IDENTIFICATION 

• A. Thin-Layer Chromatographic Identification Test 

(201 BNP): Meets the reąuirements for neomycin 

• B. 

Solution A, Solution B, Standard solution, Sample so¬ 
lution, Adsorbent, Application yolume, and Develop- 
ing solvent system: Proceed as directed in the As¬ 

say for Methylprednisolone Acetate. 

Analysis: Proceed with thin-layer chroma tography as di¬ 
rected in the Assay for Methylprednisolone Acetate . 
Acceptance criteria: The /? f value of the principal spot 
of tne Sample solution corresponds to that of the 5tort- 
dard solution. 


ASSAY 
■ Neomycin 

(See Antibiotics—Microbial Assays (81).) 

Sample solution: Shake a portion of Cream containing 
nominally 3,5 mg of neomycin in a separator with 
50 mL ot ether, Extract with four 20-mL portions of 
Buffer 5,3. Combine the aąueous extracts, and dilute 
with Buffer 5.3 to a suitable volume. 

Analysis: Proceed as directed in the chapter Dilute the 
Sample solution with Buffer 5,3 to obtain a Test Dilution 
having a neomycin concentration that is nominally 
equivalent to tne median level of the standard. 
Acceptance criteria: 90.0%-l 35,0% 

* Methylprednisolone Acetate 

Solution A: Akohoi and chloroform (1:1) 

Solution B: Akohoi and tetramethylammonium hydrox- 
ideTS (9:1) 

Standard solution: 500 pg/mL of USP Metbyl- 
predmsolone Acetate RS in Solution A 
Sample solution: Transfer a portion of Cream contain¬ 
ing nominally 5 mg of methylprednisolone acetate to a 
125-ml separator, and add 50 mL of soJvent hexane. 
Extract witn three 10-mL portions of acetonitrile, and 
evaporate the combined extracts on a steam bath with 
the aid of a current of air nearly to dryness. Transfer the 
residue to a 10-mL volumetric fiask with the aid of one 
5-mL portion and two 2-mL portions of Solution A. Di- 
lute with Solution A to volume. 

Adsorbent: 0.5-mm layer of chromatographic silica gel 
mixture (see Chromatography (621)) 

Application volume: 250 pL 

Developing solvent system: Ethyi acetate and chloro¬ 
form (7:5) 

Analysis 

Sampies: Standard solution and Sample solution 
Divide the piąte into three equal sections, the feft and 
right sections to be used for the Sample solution and 
Standard solution , respectively, and the center section 
for the blank, Apply the Solutions as streaks 2.5 cm 
from the bottom of the designated section of the 
piąte, and dry the streaks with the aid of a current of 
air. Develop the chromatogram until the solvent front 
has moved about three-fourths of the length of the 
piąte. Remove the piąte from the cham ber, mark the 
solvent front, and allow the solvent to evaporate. Lo- 
cate the principal bands from the Standard solution 
and the sample solution (see aiso Identification test 5) 
by viewing under short-wavefencjth UV light, Mark 
these bands and the corresponding bandin the sec¬ 
tion of the piąte represenling the blank, Quantitatively 
remove the sifica gel containing these bands, and 
transfer to separate glass-stoppered, 50-mL centrrfuge 
tubes, Add 25,0 mL of alcohol to each tubę, shake for 
2 min, and centrifuge at about 1500 rpm for 5 min. 
Transfer 20,0 mL of each supernatant to separate glass- 
stoppered, 50-mL conical flasks. Add 2.0 mL of blue 
tetrazolium TS to each solution, and to each fiask, add 
2.0 mL of Solution 5, Mix, and allow the Solutions to 
stand in the dark for 90 min, 
instrumental conditions 
Modę: Vjs 

Analytical wavelength: Maximum at about 525 nm 
Celi: 1 cm 

Calculate the percentage of the labeled amount of 
methylprednisolone acetate (C^H^Oć) in the portion 
of Cream taken: 

Result = (AJAs) x (Q/C u ) x 100 

Au = absorbance of the Somple solution 

A s - absorbance of the Standard solution 

Cs - concentration of USP Methylprednisolone 

Acetate RS in the Standom solution (pg/mL) 

Cu - nominał concentration of methylprednisolone 
acetate in the Sample solution (pg/mt) 
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Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

* Minimum Filł (755): Meets the requirements 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in collapsible tubes or 
in tight contamers, protected from Ijght 

* USP Reference Standard* (11) 

USP Methylprednisolone Acetale RS 
USP Neomydn Sulfate RS 


Neomycin and Pofymyxin B Sulfates 
Cream 


» Neomycin and Polymyxśn B Sulfates Cream 
contains the equivalent of not less than 90.0 per- 
cent and not morę than 1 30.0 percent of the la- 
beled amounts of neomydn and potymyxin B. It 
may contain a suitable local anesthetic. 

Packaging and storage —Preserve in well-dosed contain- 
ers, preferabiy at controTled room temperaturę. 

USP Reference standards (11)— 

USP Neomycin Sulfate RS 
USP Polymyxin B Sulfate RS 

Thin-iayer chromatographk Identification test 

(201 BNP): meets the reguirements* 

Minimum fili (755): meets the requirements* 



Change to tead: 

Assay for neomycin —Proceed as directed under Antibiot- 
ks—Microbhl Asso^s (BI), using an accurately weighed por- 
tion of Cream, equivalent to about 1*75 mg of neomycin, 
shaken in a separator with about 50 mL of ether, and ex- 
tracted with four 20-mL portions of * Buffet B.3 # <cn 
C ombine the aqueous extracts, and dilute with *Buffer 
BJm <cn i*M*y- 2 oi 7 ) to an appropriate voiume to obtain a stock 
solution of convenien.t concentration* Dilute this stock solu- 
tion quantitativdy and stepwise with * Buffer B.3m {m n ^ zo m 
to obtain a Test Dilution having a concentration assumed to 
be equal to the median dose feve3 of the Standard. 


Change to read: 

Assay for polymyxin B —Proceed as directed under Antibi - 
otks — MkrobiaJ Assoys (81X using an accurately weighed 
portion of Cream shaken with about 50 mL of ether in a 
separator, and extracted with four 25-mL portions of 9 Buffer 
B.6* (cn i-May- 2 oi 7 )» Combine the acfueous extracts, and dilute 
with *Buffer 8.6 « (C n ^Ma^iotn to an appropriate vo!ume to 
obtain a stock solution. Dilute this stock solution guantita- 
tively and stepwise with * Buffer B.6 + ( cn to obtain a 

Test Oiluiion navtng a concentration assumed to be equal to 
the median dose level of the Standard {10 Polymyxin B 
Units per mL). Add to each test dilution of the Standard a 
guantity of USP Neomycin Sulfate RS, dissolved in 9 Buffer 
B 6m (cn i to obtain the same concentration of neo¬ 

mycin present in the Test Dilution . 


Neomydn and Polymyxin B Sulfates 
Solution for Irrigation 

» Neomycin and Pot)/myxin B Sulfates Solution 
for Irrigation is a stenie, aqueous solution con- 
taining the equivalent of not less than 90.0 per¬ 
cent and not morę than 130.0 percent of the la- 
beled amounts of neomycin and of polymyxin B. 
It may contain a suitable preservative. 

Packaging and storage —Preserve in tight containers. 
Labeling— Label it to indicate that it is to be diluted for use 
in a urinary bladder irrigation and is not intended for injec- 
tion* 

USP Reference standard* (11)— 

USP Neomydn Sulfate RS 
USP Polymyxin B Sulfate RS 

Thin-layer chromatographic Identification test 

(201 BNP): meets the requirements. 

Sterility Tests (71)—It meets the requirements when 
tested as directed for Membranę Tiftration under Test for Ste- 
ńiity of the Product to be Examined. 
pH (791): between 4.5 and 6.0. 

Assay for neomycin and Assay for poEymyxin B— Pro¬ 
ceed with Neomycin and Polymyxin B Sulfates Solution for 
Irrigation as directed in the Assay for neomydn and in the 
Assay for polymyxin B under Neomydn and Polymyxin B 
Sulfates and Hydrocortisone Otic Solution. 


Neomycin and Polymyxin B Sulfates 
Ophthaimic Ointment 

DEFINITION 

Neomycin and Polymyxin B Sulfates Ophthaimic Ointment 
is a stenie ointment containing Neomycin Suffate and 
Polymyxin B Sulfate. It contains the equivalent of NLT 
90.0% and NMT 130*0% of the labeled amounts of neo¬ 
mycin and polymyxin B. 

IDENTIFICATION 

* A. Thin-Layer Chrom atqg rap hi c Identification Test 

(201 BNP): Meets the requirements 

ASSAY 

* Neomycin 

(See Antibiotics—Mlcrobiai Assays (81)*) 

Sample solution: Shake a portion of Ophthaimic Oint¬ 
ment in a separator with 50 mL of ether* Extract with 
four 20-mL portions of Buffer B.3. Combine the aąueous 
extracts, and dilute with Buffer B.3 to a suitable voiume* 
Analysrs: Proceed as directed in the chapter. Dilute the 
Sample solution with Buffer B.3 to obtain a Test Dilution 
having a neomydn concentration that is nominalfy 
equivalent to the median !evel of the standard. 
Acceptance criteria: 9Q*0%^1 B0.0% 

* P0LYMYXIN B 

(See Antibiotics-—Microbial 4ssoys (81),) 

Sample solution: Shake a portion of Ophthaimic Oint¬ 
ment with 50 mL of ether in a separator. Extract with 
four 25-mL portions of Buffer B.6. Combine the aqueous 
extracts, and dilute with Buffer B.6 to a suitable yolume, 
Analysis: Proceed as directed in the chapter. Dilute the 
Sample solution with Buffer B.6 to obtain a Test Dilution 
having a concentration that is nominałly equiva!ent to 
the median leyel of the standard (10 Poiymyxin B Units/ 
mL). Add to each Test Dilution of the standard, a quan- 
tity of USP Neomycin Sulfate RS, dissolved in Buffer B,6 f 
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to obtain the same concentration of neomycin as in tne 
Test Diiution of the sample. 

Acceptance criteria: 90.0%-T 30.0% 

SPECIFIC TESTS 

• Steriuty TestS <71 ): Meets the reąuirements 

• Other Requirements: It meets the reguirements in 

Ophthotmic Products—Qitality Tests (771). 

ADDITIONAL REQUfREMENT5 

• PACKAGINC AND STORAGE: Preserve in collapsible 

ophthalmic ointment tubes. 

• USP REFERENCE STANDARDS (11) 

USP Neomycin Sulfate RS 
USP Polymyxin B Sulfate RS 


Neomycin and Poiymyxin B Sulfates 
Ophthalmic Solutkm 

» Neomycin and Polymyxin B Sulfates 
Ophthalmic Solution contains the equivalent of 
not less than 90.0 percent and not morę than 
130.0 percent of tne labeled amounts of neorny- 
dn and polymyxin B. It may contain one or morę 
suitable Duffers, dispersants, irrigants, and 
preservatives, 

Packaging and storage —Preserve in tight containers, and 
avoid exposure to excessive heat 

USP Reference standards <11>— 

USP Neomycin Sulfate RS 
USP Polymyxin B Sulfate RS 

Thin-layer chromatographic Identification test 

(201 BNP): meets the requirements. 

Sterility Tests (71)—IL meets the reąuirements when 
tested as directed for Membranę Filtration under Test for Ste¬ 
rility of the Product to be Examined. 
pH (791): between 5.0 and 7.0. 

Assay for neomycin and Assay for polymyxin B —Pro- 
ceed wlth Ophthalmic Solution as directed in the Assay for 
neomycin and in the Assay for polymyxin B under Neomycin 
and Polymyxin B Sulfates and Hydrocortisone Otk Solution. 


Neomycin and Polymyxin B Sulfates 
and Bacitracin Ointment 


» Neomycin and Polymyxin B Sulfates and Baci¬ 
tracin Ointment contains the equivafent of not 
less than 90.0 percent and not morę than 
1 30.0 percent of the labeled amounts of neomy¬ 
cin, polymyxin B, and bacitracin. It may contain 
a suitable focal anesthetic. 

Packagmg and storage —Preserve in tight, light-resistant 
containers, preferably at controlied room temperaturę. 

USP Reference standards (Tl)— 

USP Bacitracin Zinc RS 
USP Neomycin Sulfate RS 
USP Pofymyxin B Sulfate RS 

Thin-layer chromatographic Identification test 

(201 BNP): meets the reguirements. 


Minimum fili (755): meets the reguirements, 

Water Determination, Method I (921): not morę than 
0.5%, 20 ml of a mixture of toluene and methanol (7:3) 
befng used in place of methanol in the titration vesseL 
Assay for neomycin and Assay for polymyxin B —Pro- 
ceed with Ointment as directed in the Assay for neomycin 
and in the Assay for połymyxin B under Neomycin and 
Polymyxtn B Sulfates and Bacitracin Zinc Ophthalmic Ointment. 
Assay for bacitracin —Proceed with Ointment as directed 
in the Assay under Bacitracin Ointment 


Neomycin and Polymyxin B Sulfates 
and Bacitracin Ophthalmic Ointment 

DEFINITION 

Neomycin and Polymyx3n B Sulfates and Bacitradn 
Ophthalmic Ointment is a sterile ointment containing 
Neomycin Sulfate, Polymyxin B Sulfate, and Bacitradn. It 
contains the equivalenl of NLT 90.0% and NMT 140.0% 
of the labeled amounts of neomycin, poiymyxin B, and 
bacitracin. 

IDENTIFICATION 

* A. Thin-Layer Chromatographic Identification Test 

(201 BNP): Meets the requirements 

ASSAY 

* Neomycin 

(See Antibiotics—Microbiol Assays (81 ).) 

Sample solution: Shake a portion of Ophthalmic Oint¬ 
ment in a separator with 50 mL of ether. Extract with 
four 20-mL portions of Buffer B.3. Combine the aqueous 
extracts, ano dilute with Buffer B.3 to a suitable volume, 
Analysis: Proceed as directed tn the chapter. Dilute the 
Sample solution with Buffer B.3 to obtain a Test Diiution 
having a neomycin concentration that is nominał !y 
equivalent to tne median !evel of the standard, 
Acceptance criteria: 90,0%-140.0% 

* POLYMYXiN B 

(See Antibiotics—Microbiol Assays (81).) 

Sample solution: Shake a portion of Ophthaimic Oint¬ 
ment with 50 mL of ether in a separator. Extract with 
four 25-mL portions of Buffer B,6. Combine the aqueous 
extracts, and dilute with Buffer B,6 to a suitable volume. 
Analysis: Proceed as directed tn the chapter. Dilute the 
Sample solution with Buffer B.6 to obtain a Test Diiution 
haYing a concentration that is nominally equivalent to 
the median level of the standard (10 Poiymyxin B Units/ 
mL), Add to each Test Diiution of the standard, a quam 
tity of USP Neomycin Sulfate RS, dissolved in Buffer B.6 t 
to obtain the same concentration of neomycin as in the 
Tesf Diiution of the sample. 

Acceptance criteria: 90.0%~140.0% 

« Bacitracin 

(See Antibiotics—Microbiol Assays (81),) 

Sample solution: Shake a portion of Ophthalmic Oint¬ 
ment with 50 mL of ether in a separator. Extract with 
four 25-mL portions of 0.01 N hydrochloric add. Com¬ 
bine the add extracts, and dilute with 0.01 N hydro¬ 
chloric acid to a suitable volume. 

Analysis: Proceed as directed in the chapter, Dilute the 
Sample solution with Buffer B . I to obtain a Test Diiution 
having a concentration that is nominally equlvalent to 
the median leve! of the standard (1.0 Bacitracin Unit/ 
mL). if the Sample solution has a concentration of less 
than 100 Bacitracin Units/mL, add hydrochloric acid to 
each 7esf Diiution of the standard to obtain the same 
concentration of hydrochloric add as in the Test Diiution 
of the sample. 
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Acceptance criteria: 9Q.0%-14O,Q% 

SPEC I FIC TESTS 

* Steriłity Tests (71): Meets the reguirements 

* Other Requirements: !t meets the requirements In 

Ophthalmk Products—Quality Tests (771 ) t 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in collapsible 
ophthalmic ointment tubes. 

* USP Reference Standards (11) 

USP Bacitracin Zinc RS 
USP Neornycin Sulfate RS 
USP Polymyxin B Sulfate RS 


Neomydn and Polymyxin B Sulfates, 
Bacitracin, and Hydrocortisone Acetale 
Ointment 


» Neornycin and Poiymyxin B Sulfates, Bacitracin, 
and Hydrocortisone Acetate Ointment contains 
the equivalent of not less than 90.0 percent and 
not morę than 130.0 percent of the labeled 
amounts of neornycin, polymyxin B, and bacitra¬ 
cin, and not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of hy¬ 
drocortisone acetate in a suitable ointment base. 

Packaging and storage —Preserve in collapsible tubes or 
rn well-closed containers. 

USP Reference standards (11)— 

USP Bacitracin Zinc RS 
USP Hydrocortisone Acetate RS 
USP Neornycin Sulfate RS 
USP Polymyjun B Sulfate R5 
I dent if ic ati on— 

A: II meets the requirements under Thln-Loyer Chromato- 
graphlc Identification Test (2018NP). 

B: The retention time of the major peak for hydrocorth 
sonę acetate in the chromatogram of the Assay preparation 
corresponds to that in the chro mato gram of the Standard 
preparation , as obtained in the Assay for hydrocortisone ace¬ 
tate. 

Minimum fili (755): meets the requirements. 

Waler DeterminatEon, Method i (921): not morę than 
0,5%, 20 ml of a mkture of toluene and methanol (7:3) 
being used in place of methanol in the titration vessel. 
Assay for neornycin and Assay for polymyxm B—Pro 
ceed with Ointment as directed in the Assay for neornycin 
and in the Assay for polymyxin B under Neomydn and 
Polymyxin B Sulfates and Bacitracin Zinc Ophthalmic Ointment. 
Assay for bacitracin— Proceed with Ointment as directed 
in the Assay under Bacitracin Ointment , 

Assay for hydrocortisone acetate —Proceed with Oint¬ 
ment as directed in the Assay under Hydrocortisone Acetate 
iotion. 


Neornycin and Polymyxin B Sulfates, 
Bacitracin, and Hydrocortisone Acetate 
Ophthalmic Ointment 

DEFINITION 

Neornycin and Polymyxin B Sulfates, Bacitracin, and Hydro- 
corbsone Acetate Ophthalmic Ointment contains the 


equivaient of NIT 90.0% and NMT 140.0% of the labeled 
amounts of neornycin, polymyxin B, and bacitracin, and 
NLT 90.0% and NMT 110.0% of the labeled amount of 
hydrocortisone acetate in a suitable ointment base. 

IDENTIFICATION 

* A. Thin-Iayer Chrom atographic Identification Test 

(201B NP): Meets the reouirements 

* B. The retention time of tne hydrocortisone acetate peak 
of the Sample solution corresponds to that of the Sćon- 
dard solution , as obtained in the Assay For Hydrocortisone 
Acetate. 

ASSAY 

* NEOMYCIN 

(See Antibiotics—Mlcrobial Assays (81).) 

Sample solution: Shake a portion of Ophthaimic Oint¬ 
ment m a separator with 50 ml of ether. Extract with 
four 20-mL portrons of Buffer B.3. Combine the aqueous 
extracts, and dilute with Buffer B.3 to a suitable volume, 
Anaiysis: Proceed as directed in the chapter. Dilute the 
Sample solution with Buffer B.3 to obtain a Test Dilution 
having a neornycin concentration that is nominally 
equivalent to the median level of the standard. 
Acceptance criteria: 90.0%-l 40.0% 

* POLVMYXIN B 

(See Antibiotics—Microhial Assays (81).) 

Sample solution: Shake a portion of Ophthalmic Oint¬ 
ment with 50 ml of ether in a separator. Extract with 
four 25-ml portions of Buffer 8.6. Combine the aqueous 
extracts, a na dilute with Buffer 8.6 to a suitable volume. 
Anaiysis: Proceed as directed in the chapter, Dilute the 
Sample solution with Buffer B.6 to obtain a Test Dilution 
having a concentration that is nominally equivalent to 
the median level of the standard (10 polymyxin B units/ 
ml). Add to eath Test Dilution of the standard a quan- 
tity of USP Neornycin Sulfate RS, dissolved in Buffer B.6 t 
to obtain the same concentration of neornycin as in the 
Test Dilution of the sample. 

Acceptance criteria: 90.0%-140.0% 

* Bacetracin 

(See Antibiotics—Microbial Assays (81),) 

Sample solution: Shake a portion of Ophthalmic Oint¬ 
ment with 50 mL of ether m a separator. Extract with 
four 20-mL portions of Buffer B.l. Combine the buffer 
extracts, and dilute with Buffer Bd to a suitable volume. 
Anaiysis: Proceed as directed in the chapter. Add suffi- 
cienl 0,01 N hydrochloric add to a portion of the Sam¬ 
ple solution so that the amount of hydrochloric add in 
the Test Dilution is the same as in the median level of 
the standard. Dilute with Buffer B. 1 to obtain a Test Di¬ 
lution havinq a bacitracin concentration that is nomi- 
nally equivafent to the median ieve! of the standard. 
Acceptance criteria: 90.0%-14G.0% 

* Hydrocortisone Acetate 

Mobile phase: Butyl chloride, water-saturated butyl 
chloride, tetrahydrofuran, methanol, and gladal acetic 
add (475:475:70:35:30) 

Standard solution: 0,10 mg/mt of USP Hydrocortisone 
Acetate RS in water-saturated chloroform 
Sample solution: Nominally 0.10 mg/mL of hydrocorti¬ 
sone acetate from Ophthalmic Ointment prepared as 
follows. Transfer a portion of Ophthalmic Ointment 
containing nominally 2.S mg oi hydrocortisone acetate 
to a closaole Container. Ada 25,0 mL of water-saturated 
chloroform and about 10 glass beads. Securely close the 
Container, and shake vigorously for approxlmątely 15 
min. Centrifuge, and use the elear, lower chloroform 
layer. 
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Chromatographk system 
(See Chromotogropny (621), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 

Column: 3.9-mm x 30-cm; 10-pm packing L3 
System suitability 
Sampie: Standard soiution 
Suitability requirements 
Re!ative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard soiution and Sampie soiution 
Calculate the percentage of the labeled amount of hy* 
drocortisone acetate (CiiHwO*) in the portion of 
Ophthaimic Ointment taken: 

Resutt - {ruin) x ( C$!C v ) x 100 

fu = peak response from the Sampfe soiution 

n - peak response from the Standard soiution 

C s - concentration of USP Hydrocortisone Acetate 
RS rn the Standard soiution (mg/ml) 

Cy ” nomEnal concentration of hydrocortisone 
acetate in the Sampie soiution (mg/mL) 
Acceptance criteria; 90*0%-110*0% 

SPECIfIC TEST5 

* Stehility Tests (71): Meets the requirements 

• Other Requirements: It meets the requirements in 

Ophthaimic Products — Quafity Tests (771), 

ADDJTIONAL REQUIREMENTS 

* Packaging ano Storage: Preserve in collapsible 

ophthaimic ointment tubę*. 

# USP Reference Standards (11) 

USP Bacitracin Zinc RS 
USP Hydrocortisone Acetate RS 
USP Neomycin Sulfate RS 
USP Polymyxin B Sulfate RS 


Neomycin and Polymyxin B Sulfates, 
Bacitracin, and Lidocaine Ointment 

» Neomycin and Polymyxin B Sulfates, Bacitracin, 
and Lidocaine Ointment contains the equivalent 
of not less than 90.0 percent and not morę than 
1 30.0 percent of the labeled amounts of neomy¬ 
cin, poiymyxin B, and bacitracin, and not less 
than 90.0 percent and not morę than 110.0 per¬ 
cent of the labeled amount of lidocaine 
(C,4H 22 N 2 0). 

Packaging and storage —Preserve m welf-closed contain- 
ers, preferably at eon troll ed room temperaturę, 

USP Reference standards (11)— 

USP Bacitracin Zinc RS 
USP Lidocaine RS 
USP Neomycin Sulfate RS 
USP Polymyxin B Sulfate RS 
Identification— 

A: It meets the requirement$ under Thin-Layer Chromato¬ 
graphk Identification Test (201BNP). 

B: The retention time of the major peak for lidocaine in 
the chroma tog ram of the Assay preparation corresponds to 
that in the chrom a tog ram of tne Standard preparation , as 
obtained in the Assay for lidocaine. 


Minimum fili (755): meets the requirements, 

Water Determination, Method I {921): not morę than 
0.5%, 20 mL of a mixture of toluene and methanol (7:3) 
being used in place of methanol in the titration vesseL 
Assay for neomycin and Assay for poIymyxin 6 —Pro- 
ceed with Ointment as directed in the Assay for neomycin 
and In the Assay for polymyxin B under Neomycin and 
Poiymyxin B Sulfates and Bacitracin Zinc Ophthaimic Ointment 
Assay for bacitracin —Proceed with Ointment as directed 
in the Assay under Bacitracin Ointment 
Assay for lidocaine— 

Mobile phase—DlssoNe 4.44 g of dotusate sodium in 
1000 ml of a mixture of methanol and water (4:1), add 
1 ml of 0.1 N suifurie add, and mśx. Make adjustments if 
necessary (see System Suitability under Chromatography 
(621)). 

Standard preparation —Dissolve a suitable guantity of USP 
Lidocaine RS, accurately weighed, in Mobile phase to obtain 
a soiution having a known concentration of about 0.4 mg 
per mL. 

Assay preparaf/on^Transfer an accurately weighed quan- 
tity of Ointment, equivalent to about 40 mg of lidocaine, to 
a separator, add 50 mL of n-hexane, and shake until Lhe 
specimen is in soiution. Add 30 mL of Mobile phase f shake 
for 1 minutę, and allow the layers to separate* Drain the 
lower layer into a 1Q0-mL volumetric fiask, and extract the 
n-hexane layer remaining in the separator with two 30-mL 
portions of Mobile phase, combining the lower layers in the 
volumetric fiask. Diiute the combined extracts in the 
100-mL yoiumetnc fiask with Mobile phase to vo!ume, and 
mix. 

Chromatographk system (see Chromatography (621))—The 
]iquid chromatograph Is equipped with a 230-nni detector 
and a 4-mm x 25-cm column that contains packing LI. The 
flow ratę is about 1 mL per minutę. Chromatograph the 
Standord preparation , and record the peak response as di¬ 
rected for Procedurę: the column effiaency determined from 
the analyte peak is not less than 500 theoretical plates, and 
the relative standard deviation for replicate injections is not 
morę than 2 * 0 %. 

Procedurę —Separately inject equa! volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
Lity, in mg, of lidocaine {C 14 H 22 N 2 O) in the portion of Oint¬ 
ment taken by the formula: 

100 Cfafrs) 

in which C is the concentration, in mg per mL, of USP Lido- 
caine RS in the Standard preparation , and 0 / and r* are the 
peak responses obtained from the Assay preparation and the 
Standard preparation , respectwely. 


Neomycin and Polymyxin B Sulfates 
and Bacitracin Zinc Ointment 


» Neomycin and Polymyxin B Sulfates and Baci¬ 
tracin Zinc Ointment contains the equivalent of 
not less than 90.0 percent and not morę than 
130.0 percent of tne labeled amounts of neomy¬ 
cin, polymyxin B, and bacitracin. It may contain 
a suitable focal anesthetic. 

Packaging and storage —Preserve in well-closed contain- 
ers, preferably at eon troll ed room temperaturę. 

USP Reference standards (11)— 

USP Bacitracin Zinc RS 
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USP Neomycin Sulfate R5 
USP Polymyxin S Sulfate RS 

Thin-layer chromatographic Identification fest 

(201BNP): meets the requirements. 

Minimum fili (755): meets the reąuirements. 

Water D eternitu at i on, Method i {92 1): not morę than 
0.5%, 20 mL of a mixture of toluene and methanol (7:3) 
being used in place of methanol tn the titration ve$$el. 
Assay for neomycin, Assay for polymyxin B, and As- 
say for bacitracin —Proceed with Ointment as directed in 
the Assay for neomycin, fn the Assay for po!ymyxin B, and in 
the Assay for bacitracin under Neomycin and Polymyxin B 
Suifates and Bacitracin Zinc Ophthalmic Ointment. 


Neomycin and Polymyxin B Suifates 
and Bacitracin Zinc Ophthalmic 
Ointment 


DEFINITION 

Neomycin and Poiymyxin B Suifates and Bacitracin Zinc 
Ophthalmic Ointment contains the eq urvalent of NLT 
90.0% and NMT 140,0% of the labeled amounts of neo- 
mycin, polymyxin B, and bacitracin. 

IDENTIFICATION 

* A, Thin-Iayer Chromatographic Identification Test 

(201 BNP); Meets the requirement$ 

ASSAY 

* Neomycin 

(See Antibiotics—Microblaf Assay $ (81).) 

Sample solution: Shake a portion of Ophthalmic Oint¬ 
ment In a separator with 50 mL of ether. Extract with 
four 20“mL portions of Buffer 83 > Combine the aqueous 
extracts, and dli u te with Buffer B.3 to a suitable votume. 
Analysis: Proceed as directed in the chapter. DMute the 
Sompte solution with Buffer B3 to obtain a Test Dilution 
having a neomycin concentration that is nominally 
equivafent to the median leve! of the standard. 
Acceptance criteria: 90,0%-14G.G% 

* POLYMYXrN B 

(See Antibiotics—Microbiai Assoyj (81),) 

Sample solution: Shake a portion of Ophthalmic Oint¬ 
ment with 50 ml of ether in a separator. Extract with 
four 25-mL portions of Buffer B.6. Combi ne the aqueous 
extracts, and dilute with Buffer B.6 to a suitable volume. 
Anafysis: Proceed as directed in the chapter. Dilute the 
Sample solution with Buffer B.6 to obtain a Test Dilution 
having a concentration that is nominally equlvalent to 
the median level of the standard (10 Polymyxin B Units/ 
mL), Add to each Test Dilution of the standard, a quan- 
tity of USP Neomycin Sulfate RS, dissoked in Buffer B.6, 
to obtain the same concentration of neomycin as En the 
Test Dilution of the sample. 

Acceptance criteria: 90.0%-140.0% 

* Bacitracin 

(See Antibiotics—Microbiai Assays (81).) 

Sample solution: Shake a portion of Ophthalmic Oint¬ 
ment with 50 mL of ether in a separator. Extract with 
four 25-mL portions of 0.01 N hydrochloric acid, Com- 
bine the acid extracts, and dilute with 0.01 N hydro- 
chlortc acid to a suitable volume. 

Analysis: Proceed as directed in the chapter. Dilute the 
Sample solution with Buffer B. 1 to obtain a Test Dilution 
having a concentration that is nominally equivalent to 


the median level of the standard (1.0 Bacitracin Unit/ 
mL). If the Sample solution has a concentration of less 
than 100 Bacitracin Units/mL, add hydrochloric acid to 
each Test Dilution of the standard to obtain the same 
concentration of hydrochloric acid as in the Test Dilution 
of the sampie. 

Acceptance criteria: 90.G%~140.0% 

SPECIFIC TESTS 

• Sterility Tests (71): Meets the requirements 

* Other Requirements: It meets the requirements in 

Ophthalmic Products—Quality Tests (77 1), 

ADDITIOMAL REQUIREMENT$ 

• Packaginc and Storace: Preserve in collapsible 

ophthalmic ointment tubes. Storę at controlled room 
temperaturę, 

* USP Reference Standards (11) 

USP Bacitracin Zinc RS 
USP Neomycin Sulfate RS 
USP Polymyxin B SuifaLe RS 


Neomycin and Polymyxin B Suifates, 
Bacitracin Zinc, and Hydrocoriisone 
Ointment 


» Neomycin and Polymyxin B Suifates, Bacitracin 
Zinc, and Hydrocoriisone Ointment contains the 
equivalent of not less than 90.0 percent and not 
morę than 130.0 percent of the labeled amounts 
of neomycin, polymyxin B, and bacitracin, and 
not less than 90.0 percent and not morę than 
110.0 percent of tne labeled amount of 
hydrocoriisone, 

Packagina and storage —Preserve in weli-dosed contain- 
ers, preferably at eon trolle d room temperaturę. 

USP Reference standards (11 )— 

USP Bacitracin Zinc RS 
USP Hydrocoriisone RS 
USP Neomycin Sulfate RS 
USP Polymyxin B Suffate RS 

Identification— 

A: It meets the reąuirements under Thin-Layer Chromato- 
graphic Identification Test (201 BNP). 

B: The retention time of the major peak for hydrocorti¬ 
sone in the chromatogram of the Assay preporation corre- 
sponds to that in the chromatogram of the Standard prepa- 
ration , as obtained in the Assay for hydrocortisone* * 

Minimum fili (755): meets the requirements. 

Water Determination, Method i (921): not morę than 
0.5%, 20 mL of a mixture of toluene and methanol (7:3) 
being used in place of methanol in the titration vessel. 
Assay for neomycin, Assay for polymygin B, and As¬ 
say for bacitracin —Proceed with Ointment as directed rn 
the Assay for neomycin , in the Assay for polymyxtn B f and in 
the Assay for bacitrodn under Neomycin and Polymyxin B 
Suifates and Bacitracin Zinc Ophthalmic Ointment. 

Assay for hydrocortisone —Proceed with the Ointment as 
directed in tne Assay for hydrocortisone under Neomycin and 
Poiymyxin B Suifates, Bacitracin Zinc , and Hydrocortisone 
Ophthalmic Ointment 
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Neomycin and PoSymyxan B Sulfates, 
Bacitracin Zinc, and Hydrocortisone 
Op^thalmiDc ©intment 

DEHNITION 

Neomycin and Polymyxin B Sulfates, Badtracin Zinc, and 
Hydrocortisone Ophthalmic Ointment is a stenie ointment 
containing Neomycin Sulfate, Po]ymyxin B Sulfate, Bad¬ 
tracin Zinc, and Hydrocortisone, It contains the equivaient 
of NLT 90,0% ana NMT 140.0% of the labeled amounts 
of neomydn, polymyxin B, and badtracin, and NLT 
90,0% and NMT 11 0,0% of the labeled amount of hydro¬ 
cortisone (QiH3fyOj), 

IDENTIFICATION 

* A. Thin-Layer Chromatographic Identification Test 

{201BNP): Meets the requirements 

* B. The retention ttme of the hydrocortisone peak of the 

Sample solution corresponds to that of the Standard sof u- 
don, as obtained in the Assay for Hydrocortisone * 

ASSAY 

Neomycin 

(See Antibiotics—Microbiat Assays (81).) 

Sample solution: Shake a portEon of Ophthalmic Oint- 
ment in a separator with 50 mL of ether. Extract with 
four 20-mL portions of Buffer B.3 , Combine the aqueous 
extracts, and dilute with Buffer fi,3 to a suitable volume, 
Analysis: Proceed as directed En the chapter. Dilute the 
Sampfe solution with Buffer BJ to obtain a Test Dilution 
havlng a neomydn concentration that is nomtnaily 
equivalent to the median leve! of the standard. 
Acceptance criteria: 90.0%-140.0% 
a POLYMVXIN B 

(5ee Antibiotics—Mkrobiol Assays (81).) 

Sample solution: Shake a portEon of Ophthalmic Oint¬ 
ment with 50 mL of ether in a separator. Extract with 
four 25-mL portions of Buffer fi, (5, Combi ne the aqueous 
extracts, and dilute with Buffer fi.5 to a suitable voJume. 
Analysis: Proceed as directed In the chapter* Dilute the 
Sampfe solution with Buffer B<6 to obtain a Test Dilution 
havmg a concentration that is nominałfy equivalent to 
the median level of the standard (10 polymyxin B Units/ 
mL). Add to each Test Dilution of the standard a quan- 
tity of USP Neomydn Sulfate RS, dtsso!ved in Buffer fi.6, 
to obtain the same concentration of neomycin as in the 
Test Diiution of the sample. 

Acceptance criteria: 90*0%-l40.0% 

* BACITRAOIN 

(See Antibiotics—Microbial Assays {81)*) 

Sample solution: Shake a portion of Ophthalmic Oint¬ 
ment with 50 mL of ether in a separator. Extract with 
four 25-mL portions of 0.01 N bydrochlonc add. Com- 
bine the add extracts, and dilute with 0.01 N hydro- 
chforic acid to a suitable voJume* 

Analysis: Proceed as directed in the chapter. DEJute the 
Sampfe solution with Buffer BA to obtain a Test Dilution 
havfng a concentration that is nominally equiva(ent to 
the median leve! of the standard (1*0 badtracin Unit/ 
mL). !f the Sample solution has a concentration of less 
than 100 badtracin Units/mL, acJd hydrochloric acid to 
each Test Diiution of the standard to obtain the same 
concentration of hydrochloric add as in the Test Diiuticn 
of the sample, 

Acceptance criteria: 90.0%-140.0% 

o Hydrocortisone 

Mobile phase: Methanol, gfadat acetic acid, and water 
(500:1:500) 

Diluent: Methanol and water (1:1) 

Standard solution: 0.15 tng/mL of USP Hydrocortisone 
RS in Diluent 

Sample solution: Transfer 1.5 g of Ophthalmic Oint¬ 
ment fo a separator. Add 3 mL of ri-hexane, and warm 


gently on a steam bath with miEd agitation until dis- 
solved, Add 7 mL of n-hexane, mix by swirling, and ex- 
tract with four 15-mL portions of Diluent, Collect the 
extracts m a lOG-mL volumetric fiask, dilute with Diluent 
to volume, and mEx. Filter the solution, rejecting the 
flrst 10 mL of the filtrate. 

Chromatographic system 
(See Chromatography {621), System Suita bili ty.) 

Modę: LC 

Detector: UV 254 nm 

Column: 3.9-mm x 30-em; 10-pm packing LI 
Efow ratę: 2 mL/min 
Injection vo!ume: 10 |iL 
System suitability 
Sample: Stan dard solu tion 
Suitability reguirements 
Relative standard deviation: NMT 2*0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of hy¬ 
drocortisone (C21H30O5) In the portion of Ophthalmic 
Ointment taken: 

Result - (r u /r$) x (Cs/Cu) x 100 

to - peak response from the Sampfe solution 

rs = peak response from the Standard solution 

Cs - concentration of USP Hydrocortisone RS in the 
Standard solution (mg/mL) 

Cu ~ nominał concentration of hydrocortisone En 
the Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

SPECHFBC TESTS 

* Sterility Tests (71): Meets the requirements 
® Other S?equirements: It meets the requirements in 
Ophthalmic Products^Quality Tests (77 1), 

ADDBTBONAL HEQUIREMENTS 
» PACKAGINC and Storage: Preserve in collapsible 
ophthalmic ointment tubes. 

9 USP Reference Standard* (11) 

USP Badtracin Zinc RS 
USP Hydrocortisone RS 
USP Neomycin Sulfate RS 
USP Polymyxin B Sulfate RS 


Neomycin and PoIymyxini B Sulfates, 
Badtracin Zinc, and Hydrocortisone 
Acetate OphthaBmBe Ointment 

DEFINIHON 

Neomycin and Potymyxin B Suifates, Badtracin Zinc, and 
Hydrocortisone Acetate Ophthalmic Ointment is a sterile 
ointment containing Neomycin Sulfate, Polymyxm B Sul¬ 
fate, Badtracin Zinc, and Hydrocortisone Acetate. It con¬ 
tains the equiva!ent of NLT 90.0% and NMT 140,0% of 
the labeled amounts of neomycin, polymyxin B, and bad¬ 
tracin, and NLT 90,0% and NMT 110.0% of the labeled 
amount of hydrocortisone acetate 

IDENTIFICATION 

« A, Yhin-Layer Chromatographic Identification Test 

(201BNP); Meets the requirements 

» B* The retention time of the hydrocortisone acetate peak 
of the Sample solution corresponds to that of the Stan¬ 
dard solution , as obtained En the Assoy for Hydrocortisone 
Acetate. 
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ASSAY 

* Neomycin 

(See Antihiotics—Microbiol Assays (81}.} 

Sample solution; Shake a portion of Ophthaimic Oint¬ 
ment in a separator with 50 mL of ether. Extract with 
four 20-mL portions of Buffer B3. Combine the aqueous 
extraets, and difulie with Buffer B3 to a suitable vojume. 
Analysis: Proceed as directed in the chapter. Dilute the 
Sompfe solution with Buffer B3 Lo obtain a Test Dilution 
having a neomycin concentration that is nominałly 
equivalent to the median !evei of the standard. 
Acceptance criteria; 90*0%-140.0% 

* POLYMYXIN B 

(See Antihiotics — Microbiol Assays (81>.) 

Sample solution: Shake a portion of Ophthaimic Oint- 
ment with 50 mL of ether in a separator Extract with 
four 25-mL portions of Buffer B„6. Combine the agueous 
extracts, and dilute with Buffer B<6 to a suitable volume. 
Analysis: Proceed as directed in the chapter. Dilute the 
Somple solution with Buffer B,6 to obtain a Test Difution 
having a concentration that is nominafly equivalent to 
the median level of the standard (10 polymyxin B Units/ 
mL). Add to each Test Dilution of the standard a quan- 
tity of USP Neomycin Sulfate RS, dissolved in Buffer 83, 
to obtain the same concentration of neomycin as in the 
Test Dilution of the sample. 

Acceptance criteria: 90.0%~140<0% 

* Bacitracin 

(See Antihiotics — Microbiol Assays (81).) 

Sample solution: Shake a portion of Ophthaimic Oint- 
ment with 50 mL of ether In a separator. Extract with 
four 25-mL portions of 0.01 N hydrochloric acid. Com¬ 
bine the acid extracts, and dilute with 0.01 N hydro¬ 
chloric acid to a suitable vo3ume, 

Analysis: Proceed as directed in the chapter. Diiute the 
Somple solution with Buffer BJ to obtain a Test Dilution 
having a concentration that is nominally equivalenf to 
the median level of the standard (1.0 bacitradn Unit/ 
mL). If the Somple solution has a concentration of less 
than 100 bacitradn Units/ml, add hydrochloric add to 
each Test Dilution of the standard to obtain the same 
concentration of hydrochloric add as in the 7est Dilution 
of the sample. 

Acceptance criteria: 90.0%-140.0% 

* Hydrocortisone Acetate 

Mobile phase: Butyl chlorrde, water-saturated butyl 
chloride, tetrahydrofuran, methanol, and glacial acetic 
acid (475:475:70:35:30) 

Standard solution: 0.10 mg/mL of USP Hydrocortisone 
Acetate RS in water-saturated chloroform 
Sample solution: Nominally 0.10 mg/mL of hydrocorti¬ 
sone acetate from Ophthaimic Ointment prepared as 
foilows. Transfer a portion of Ophthaimic Ointment 
containing nominally 2.5 mq of hydrocortisone acetate 
to a closable Container. Add 25.0 mL of water-saturated 
chloroform and about TOglass beads. Securely dose the 
Container, and shake vigorous!y for approximately 15 
min. Centrifuge, and use the elear, lower chloroform 
layer. 

Chromatographic system 

(See Chromatogropny (621), System SuitabiHty.) 

Modę: LC 

Deteetor: UV 254 nm 

Column: 3,9-mm x 30-cm; 10-pm packing L3 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviatron: NMT 2.0% 

Analysis 

Samples: Standard solution and Somple solution 
Calculate the percentaae of the labeled amount of hy¬ 
drocortisone acetate (CzaH^Oe) in the portion of 
Ophthaimic Ointment taken: 

Result - (rjri) x (C s fCu) x 100 


r v = peak response from the Sample solution 

r% - peak response from the Standard solution 

Cs - concentration of USP Hydrocortisone Acetate 
RS in the Standard solution (mg/mL) 

Cu - nominał concentration of hydrocortisone 
acetate in the Sample solution (mg/mL) 
Acceptance criteria: 9Q.0%-110.0% 

5PECIFIC TESTS 

* STERIUTY TESTS (71): Meets the reąuirements 

* OTHER RequirementS: it meets the reguirements in 

Ophthaimic Products^Quality Tests (77 1). 

ADDITIONAL REQUIREMENT5 

• Packacing and Storage: Preserve in collapsible 
ophthaimic ointment tubes. Storę at controlled room 
temperaturę. 

• USP Reference Standards (11) 

USP Bacitracin Zinc RS 
USP Hydrocortisone Acetate RS 
USP Neomycin Sulfate RS 
USP Polymyxin 8 Sulfate RS 


Neomycin and Polymyxin B Sulfates, 
Bacitracin Zinc, and Lidocaine 
Ointment 


» Neomycin and Polymyxin B Sulfates, Bacitracin 
Zinc, and Lidocaine Ointment contains the equiv 
alent of not less than 90.0 percent and not morę 
than 130.0 percent of the labeled amounts of 
neomycin, polymyxin B, and bacitracin, and not 
less than 90.0 percent and not morę than 
"MO.O percent of the labeled amount of lidocaine 
(C4H22N2O). 

Packaging and storage— Preserve in weILdosed canta in* 
ers, preferably at controlled room temperaturę. 

USP Reference standards (11)— 

USP Bacitradn Zinc RS 
USP Lidocaine RS 
USP Neomycin Sulfate RS 
USP Polymyxin B Sulfate R$ 

Identification— 

A: It meets the reguirements under Thin-Layer Chromato¬ 
graphic Identification test (2018NP) 

8: The retention time of the major peak for lidocaine in 
the chromatogram of the Assay preparation corresponds to 
that in the chromatogram of the Standard preparation, as 
obtained in the Assay for lidocaine . 

Minimum fili (755): meets the reguirements. 

Water Determination, Method l (921): not morę than 
0.5%, 20 mL of a mixture of toluene and methanol {7:3} 
being used in place of methanol In the titration vesseL 
Assay for neomycin —Proceed with Ointment as directed 
in the Assay for neomycin under Neomycin and Polymyxin B 
Sulfates and Bacitradn Zinc Ophthaimic Ointment. 

Assay for polymyxin B—Proceed with Ointment as di* 
rected in the Assay for polymyxin B under Neomycin and 
Polymyxin B Sulfates and Bacitracin Zinc Ophthaimic Ointment 
Assay for bacitracin—Proceed with Ointment as directed 
in the Assay for bacitracin under Neomycin and Polymyxin B 
Sulfates ano Bacitracin Zinc Ophthaimic Ointment . 

Assay for lidocaine— 

Mobile phase , Standard preparation, and Chromatographic 
system — Proceed as directed in the Assay for lidocaine under 






USP 40 


Official Monographs / Neomytin 5319 


Neomycin and Potymyxin B Sutfates, Badtradn, and Lidocaine 
Ointment. 

Assay preparation —Using the Ointment, proceed as di¬ 
rected for Assay preparation In the Assay for lidocaine under 
Neomycin and Poiymyxin B Sulfates, Badtradn , and Lidocaine 
Ointment 

Procedurę —Proceed as directed for Procedurę In the Assay 
for lidocaine under Neomydn and Poiymyxin B Sulfates, Bad- 
trocin , and Lidocaine Ointment Calculate the auantlty, in 
ma of lidocaine (ChR^N^O) In the portion ot Ointment 
ta Ren by the formula: 

100C(Wr,) 

En whltzh C is the concentration, in mg per ml, of USP Lido¬ 
caine RS in the Standard preparation ; and r u and r s are the 
lidocaine peak responses obtained from the Assay prepara¬ 
tion and the Standard preparation, respectively. 


Neomycin and Po?yrrsyxin B Sulfates 
and Dexamethasone Ophthalmic 
Ointment 


DEFINITION 

Neomycin and Polymyxin B Sulfates and Dexamethasone 
Ophthalmic Ointment contains the equivafent of NIT 
90.0% and NMT 130.0% of the Jabeled amounts of nec- 
mycin and polymyxin B, and NLT 90.0% and NMT 
11 0.0% of the labeled amount of dexamethasone 

(C22H29FO5). 

IDENTIFICATION 

o A. Thin-Layer Chromatdcraphk Identification Test 

(201BNP): Meets the reguirements 

* B. The retentlon time of the dexamethasone peak of the 

Sample soiution corresponds to that of the Standard solu- 
tion f as obtained in the Assay for Dexamethasone .. 

ASSAY 
o Neomycin 

(See Antibiotics—Microbial Assays (81).) 

Sample soiution: Shake a portion of Ophthalmic Oint¬ 
ment in a separator with 50 ml of ether. Extract with 
four 20-mL portions of Buffer B.3. Combine the aqueous 
extracts, and dilute with Buffer 8/3 to a suitabEe vofume. 
Analysis: Proceed as directed In the chapter, Dilute the 
Sample soiution with Buffer B.3 to obtain a Test Diiution 
having a neomydn concentration that is nominafly 
equivalent to the median level of the standard. 
Acceptance criteria: 9Q.0%-130,0% 

* POLVMVXlN B 

(See Antibiotics—Microbial Assays (81).) 

Sample soiution: Shake a portion of Ophthalmic Oint¬ 
ment with 50 ml of ether in a separator. Extract with 
four 25-mL portions of Buffer B.6. Combine the apueous 
extracts, and dilute with Buffer 8.6 to a suitable volume. 
Analysis: Proceed as directed in the chapter. Dilute the 
Sample soiution with Buffer B f 6 to obtain a Test Diiution 
having a concentration that is nominafly equivalent to 
the median level of the standard (10 polymyxin B units/ 
mL). Add to each Test Diiution of the standard, a quan- 
tity of USP Neomycin Sulfate RS, dissolved in Buffer B.6 f 
to obtain the same concentration of neomycin as in the 
Test Diiution of the sample. 

Acceptance criteria: 90.G%-1 30.0% 

® 0EXAMETHASONE 

Mobile phase: AcetonitriEe and water (1 tn 3) 

Diluent: Acetomtriie and methanol (1:1) 

Standard soiution: 60 pg/mL of USP Dexamethasone 
RS In Diluent 


Sample soiution: Nominafly 60 pg/mL of dex- 
amethasone from Ophthalmic Ointment in Diluent pre- 
pared as follows, Transfer a portion of Ophthalmic Oint¬ 
ment containing nominalty 3 mg of dexamethasone to 
a suitabfe test tubę, and add 15 mL of cyclohexane. 
Heat in a water bath at 75 + 5° for 10 min. ]f the 
Ophthalmic Ointment is not fully dissofved, heat on a 
steam bath for ąbput 30 5, place a cap on the test 
tubę, and place on a vortex mlxer until ajl solid materiał 
is dissolvecL Pass with suction through a medlum-poros- 
Ity, sintered-glass filter Rinse the test tubę twice with 
1 0-mL portions of cydohexane, passing the rinslngs 
through the filter, and discard the filtrate. Wash the fil- 
ter with about 10 mL of a mlxture of Diluent , and col- 
lect the fi [tratę in a 50-mL beaker. Wash the test tubę 
and the filter with severa! 10-mL portions of Diluent , 
and combine the washlngs In the 50-mL beaker. Trans¬ 
fer the contents of the beaker to a 50-mL volumetnc 
fiask with the aid of Diluent, and dilute with Diluent to 
volume. 

Chroma tog raphic system 

(See Chromatography (621), System Suitobility.) 

Modę; LC 

Detector; UV 254 nm 

Column: 4,6-mm x 25-cm; 5- to IG-pm packing LI 
Flow ratę: 2 mL/mln 
Injection volume: 10 pL 
System suitability 
Sample: Standard soiution 
Suitability reguirements 
Relative standard deviation: NMT 1,5% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of dex- 
amethasone (C22H29FO5) Sn the portion of Ophthalmic 
Ointment taken: 

Result - (rufrb) x (C s /Cu) x 100 

ru = peak response from the Sample soiution 
= peak response from the Standard soiution 
Cs - concentration of USP Dexamethasone RS In 
the Standard soiution (pg/mL) 

C u = nominał concentration of dexamethasone in 

the Sample soiution (pg/mL) 

Acceptance criteria; 90.0%-l 10.0% 

SPECIFIC TESTS 

* Sterility Tests (71): Meets the requirements 

* Other Requirements: It meets the reguirements in 

Ophthalmic Products — Quaiity Tests (771). 

ADDITIONAL REQUIREMENT5 

o PACKAGINC ano Storage: Preserve in collapsibie 
ophthalmic ointment tubes. 
o USP Beference Standards (11) 

USP Dexamethasone RS 
USP Neomydn Sulfate RS 
USP Polymyxin B Sulfate RS 


Neomycin and Polymyxin B Sulfates 
and Bexamethasone Ophthalmic 
Suspiensaon" 

» Neomycin and Polymyxin B Sulfates and Dex- 
amethasone Ophthalmic Suspension contains the 
equivaient of not less than 90.0 percent and not 
morę than 1 30.0 percent of the labeled amounts 
of neomycin and polymyxin B, and not less than 
90.0 percent and not morę than 110.0 percent of 


USP Monographs 







USP Monographs 


5320 Neomycin / Offidal Monographs 


USP 40 


Ehe labeled amount of dexamethasone. It may 
contain one or morę suitable buffers, stabiiizers, 
preservatives, and suspending agents. 

Packaging and storage —Preserve in tight, light-resistant 
containers in a cool place or at controllea room tempera¬ 
turę. The containers or IndMduaJ cartons are sealed and 
tamper-proof so that steriłity is assured at time of first use. 

USP Reference standards {11 >— 

USP Dexamethasone RS 
USP Neomycin Sulfate RS 
USP Polymyxin R Sulfate RS 

Identification— Transfer a quantitv of Ophthalmic Suspen- 
Sion, equivalent to about 2.5 mg of dexamethasone, to a 
suitable test lube, add 5 mL of chloroform, mix, and centri- 
fuge, Apply 25 ^iL of the lower chloroform layer and 25 pL 
of a Standard solution of USP Dexamethasone RS in chloro¬ 
form contaimng 500 jug per mL to a suitable thin-layer chro- 
matographlc piąte (see Chromatography (621)) coated with 
a 0.25-mm layer of chromatographic silica gel. Allow the 
spots to dry, and develop the chromatogram in a solven: 
system consisttng of a mixture of chloroform and diethyl- 
amine ( 2 : 1 ) untif the solvent front has moved about three- 
fourths of the length of the piąte, Remove the piąte from 
the developing chamber, mark the solvent front, and allow 
the solvent to evaporate. Locate the spots on the piąte by 
examination under short-wavelength UV light: the R f value 
of the principal spot obtained from the test solution corre- 
sponds to that obtained from the Standard solution, 
Steriłity Tests (71)—It meets the requirements when 
tested as directed for Membranę Filtration under Test for Ste- 
nltty of the Product to be Examined. 
pH (791): between 3.5 and 6.0. 


Change to read: 

Assay for neomycin —Proceed as directed for neomycin 
under Antibiotics—Microbial Assays (81), using an accurately 
measured volume of Ophthalmic Suspension, freshly mixed 
and free from air bubbles, diluted quandtatively and step- 
wise with *Buffer R3* tcrsr to yield a Test Dilution 

having a concentration assumed to be equal to the median 
dose fevel of the Standard. 


Change to read: 

Assay for poJymyxin B— Proceed as directed for 
poIymyxin B under Antibiotics—Mlcrobial Assays (81), using 
an accurately measured volume of Ophthalmic Suspension, 
freshly mixed and free from air bubbles, diluted quantita- 
tively and stepwise with *Buffer B.óm (cn to yreld a 

Test Dilution navtng a concentration assumed to be equal to 
the median dose levd of the Standard. Add to each test 
dilution of the Standard a quantity of USP Neomycin Sulfate 
RS, dissolved in * Buffet B 6* <cn to obtain the same 

concentration of neomycin as is present in the Test Dilution , 
Assay for dexamethasone— 

Mobile phase and Chromatographic system —Proceed as di¬ 
rected in the Assay for dexamethasone under Neomycin and 
Polymyxtn B Sulfates and Dexamethasone Ophthalmic Oint - 
ment . 

Standard preparation— Pissolve an accurately weighed 
guantity of USP Dexamethasone RS in Mobile phase to ob~ 
tain a solution having a known concentration of about 
0.12 mg per mL. 

Assay preparation—Di\ute an accurately measured volume 
of freshly mixed Ophthalmic Suspension guantitatively with 
Mobile phase to obtain a solution containing about 0.12 mg 
of dexamethasone per mL, 


Procedurę^ Proceed as directed for Procedurę in the Assay 
for dexamethasone under Neomycin and Polymyxin B Sulfates 
and Dexamethasone Ophthalmic Ointment. Calculate the 
quantity, in mg per mL, of C 22 H 29 FO 5 in the Ophthalmic 
Suspension taken by the formula: 

(CL/D)(rufr s ) 

in whith L is the labeled quantity, in mg per mL, of dex- 
amethasone in the Ophthalmic Suspension, D is the concen¬ 
tration, in mg per ml, of dexamethasone in the Assay prep- 
aration based on the labeled quantity in the Ophthafmic 
Suspension and the extent of dilution, and the other terms 
are as defined therein. 


Neomycin and Polymyxin B Sulfates 
and Gramiddin Cream 


» Neomycin and Polymyxin B Sulfates and Gram- 
icidin Cream contains tne equivalent of not less 
than 90.0 percent and not morę than 130.0 per- 
cent of the labeled amounts of neomycin, 
polymyxin B, and gramicidln. 

Packaging and storage— Preserve in coliapsibie tubes or 
in weli-closed containers. 

USP Reference standards (11)— 

USP Cramicidin RS 

USP Neomycin Sulfate RS 

USP Polymyxin B Sulfate RS 

Minimum fili (755): meets the requirements. 

Assay for neomycin and Assay for pofymyxin B —Pro¬ 
ceed with Cream as directed in tne Assay for neomycin and 
in the Assay for polymyxin B under Neomycin and Polymyxln B 
Sulfates and Boatradn Zinc Ophthalmic Ointment. 

Assay for gramiddin —Proceed with Cream as directed tn 
the Assay for gramiddin under Neomycin Sulfate and Grami- 
ddin Ointment. 


Neomycin and Folymyxin B Sulfates 
and Cramicidin Ophthalmic Solution 

» Neomycin and Polymyxin B Sulfates and Gram- 
icidin Ophthalmic Solution is a stenie, isotonic 
aqueous solution of Neomycin Sulfate, Polymyxin 
B Sulfate, and Gramiddin. It contains the equiva- 
lent of not less than 90.0 percent and not morę 
than 1 30.0 percent of the labeied amounts of 
neomycin, polymyxin B, and gramiddin. 

Packaging and storage —Preserve in tight containers. The 
containers or mdividual cartons are sealed and tamper-proof 
so that steriłity is assured at time of first use. 

USP Reference standards (11)— 

USP Gramicidln RS 

USP Neomycin Sulfate RS 

USP Po!ymyxin R Sulfate RS 

Thin-layer chromatographic Identification test 

(201 BNP): meets the requirements, 

Steriłity Tests (71)—It meets the requirements when 
tested as directed for Membranę Rltration under Tesf for Ste - 
rility of the Product to be Examined. 
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pH (791): between 4.7 and 6.0. 


C hangę to read: 

Assay fojr neomycin—Proceed as directed for neomycin 
under Antibiotics—Microbial Assoys (81), osina an accurately 
measured volume of Ophthalmic Solution diiuted quantita- 
tively and stepwise witn *Buffer B.3m <cn i-May-201?) to yietd a 
Test Dilution having a concentration assumed to be equa! to 
the median dose leve! of tbe Standard. 


Change to read: 

Assay for poiymyxin B— Proceed as directed for 
polymyxin B under Antibiotics—Microbioi Assays (81), using 
an accurately measured voiume of Ophthalmic Solution di- 
[uted quantitatively and stepwise witn °Buffer B.6* (cn i-m 
soi?) to yiefd a Test Dilution naving a concentration assumed 
to be equaf to the median dose level of the Standard. Add 
to each test dilution of the Standard a quantjty of USP Neo¬ 
mycin Sulfate RS, dissolved in *Buffer 8.6* tcN i-m^-zoit), to 
obtain the same concentration of neomycin as is present In 
the Test Dilution. 

Assay for gramicidin—Proceed as directed for gramicidin 
under Antibiotics—Microbial Assays (81), using an accurately 
measured vo!ume of Ophthalmic Sotution diiuted quantita- 
tively and stepwise witn afcohol to yield a Test Dilution hav- 
ing a concentration assumed to be equal to the median 
dose level of the Standard, 


INeomyciirci amdl Polymyxin B Sulfates, 
Gramicidin, and Hydrocortisone 
Acetate Cream 


» Neomycin and Polymyxin B Sulfates, Grami¬ 
cidin, and Hydrocortisone Acetate Cream con- 
tains the equivalent of not less than 90.0 percent 
and not morę than 1 30.0 percent of the labeled 
amounts of neomycin, polymyxin B, and grami¬ 
cidin, and not iess than 90.0 percent and not 
morę than 11 0.0 percent of tne labeled amount 
of hydrocortisone acetate (C 23 H 32 O 6 ). 

Packaging and storage—Preserve in well-closed contain¬ 
ers. 

USP Reference standard* (11)— 

USP Gramicidin RS 

USP Hydrocortisone Acetate RS 

USP Neomycin Sulfate RS 

USP Po!ymyxin B Sulfate RS 

Minimium fili (755): meets the requirements. 

Assay for neomycm and Assay for potyniyxin B —Pro- 
ceed with Cream as directed In tne Assay for neomycin and 
in the Assay for potymyxin B under Neomycin and Polymyxln B 
Sulfates a na Ba ci trocin Zinc Ophthalmic Ointment. 

Assay for gramicidin— Proceed with Cream as directed in 
the Assay for gramicidin under Neomycin Sulfate and Grami¬ 
cidin Ointment 

Assay for hydrocortisone acetate — Proceed with Crean 
as directed in the Assay under Hydrocortisone Acetate Lotion. 


Neomycin and Folymyxin B Sulfates 
and Hydirocortisofie Otic Sointlon 

» Neomycin and Polymyxin B Sulfates and Hy¬ 
drocortisone Otic Solution is a stenie solution 
containing the equivalent of not less than 
90.0 percent and not morę than 1 30.0 percent of 
the labeled amounts of neomycin and polymyxin 
Eh It contains not less than 90.0 percent and not 
morę than 110.0 percent of the labeled amount 
of hydrocortisone. It may contain one or morę 
suitabie buffers, dispersants, and solvents, 

Packaging and slorage—Preserve in tight, iight-resistant 
containers. The containers or individual cartons are sealed 
and tamper-proof so that sterility is assured at time of first 
use. 

USP Reference standard* (11)— 

USP Hydrocortisone RS 

USP Neomycin Suffate RS 

USP Pofymyxin B Sulfate RS 

Steriiify Tests (71): meets the reguirements, 

pH (791): between 2,0 and 4.5, 

Change to read: 

Assay for neomycin—Proceed as directed under Antibiot¬ 
ics — Microbioi Assays (81), using an accurately measured vol- 
ume of Otic Solution diiuted quantitatively and stepwise 
with *Buffer B.3% t£N ^y-iou) to yiefd a Test Dilution having a 
concentration assumed to be equal to the median dose !evd 
of the Standard (1.0 pg of neomycin per mL). 

Change to read: 

Assay for polymyxin B—Proceed as directed under Antibi¬ 
otics—Microbial Assays (81), using an accurately measured 
volume of Otic Solution diiuted quantitatively and stepwise 
with ®Buffer B.6* (C n to yield a Test Dilution having a 

concentration assumed to be equal to the median dose level 
of the Standard (10 Polymyxin B Units per ml). Add to each 
test dilution of the Standard a quantity of Neomycin Stan¬ 
dard, dissolved in 0 Buffer B.6 * (C n i-May- 2 oi 7 >, to obtain the 
same concentration of neomycin present in the Test Dilution. 
Assay for hydrocortisone— 

Mobile phase, Standard preparation, and Chromatographic 
system —Prepare as directed in the Assay for hydrocortisone 
under Neomycin and Polymyxin B Sulfates, Bacitracin Zinc and 
Hydrocortisone Ophthalmic Ointment. 

Assay preparation —Transfer 3.0 mL of Otic Solution to a 
200~mL volumetric Fiask, di lute with a mixture of methanol 
and water (1:1) to volume, and mix. 

Procedurę —Proceed as directed for Procedurę in the Assay 
for hydrocortisone under Neomycin and Połymyxin B Sulfates, 
Bacitracin Zinc and Hydrocortisone Ophthalmic Ointment. Cal- 
cuJate the guantity, in mg, of C 2 iH 3D Os in each ml of the 
Otic Solution taken by the formula: 

(66.67Q(r u lrs) 

in which C is the concentration, in mg per mL, of USP Hy¬ 
drocortisone RS in the Standard preparation, and fu and 
are the peak responses obtained from the Assay preparation 
and the Standard preparation f respectivefy. 
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Neomycin and Polyrriyxira B Sulfates 
and Hydrocortisone Oplithalmic 
SysperasSora 

» Neomycin and Polymyxin B Suffates and Hy¬ 
drocortisone Gphthalmic Suspension is a stenie, 
aqueous suspension containing the equivalent of 
not less than 90.0 percent and not morę than 
130.0 percent of tne labeled amounfs of neomy¬ 
cin and of polymyxin B. It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of hydrocortisone. 

Padkaging and sto ragę —Preserve in tight containers. The 
containers or individual cartons are sealed and tamper-proof 
so that ster Hity is assured al tfme of first use. 

USP Reference stamiards (11 }— 

USP Hydrocortisone RS 
USP Neomycin Sulfate RS 
USP Polymyxin B Sulfate RS 

Thfit-layer chmmatograpłaic Identification test 

{201 BNP): meets the requirements. 

Steriiity Tests (71): meets the reqijirements. 
pH (791): between 4.1 and 7.0. 


Change to read: 

Assay for neomycin— Proceed as directed for neomycin 
under An tibiotics—Microbial Assays (81), using an accurately 
measured volume of Gphthalmic Suspension, freshly mixed 
and free from air bubbles, dMuted quantitątively and step- 
wise wfth * Buffet B.3# {C ni to yield a Test Dilution 
having a concentration assumed to be equal to the median 
dose levef of the Standard. 


Change to read: 

Assay for polymyxin B —Proceed as directed for 
po!ymyxin S under Antihiotics—Microbiaf Assays (81), using 
an accurately measured volume of Gphthalmic Suspension, 
freshly mixed and free from air bubbles, diluted quantita- 
tively and stepwise with *Buffer i-May-zoi?) to yield a 

Test Dilution having a concentration assumed to be equal to 
the median dose fevef of the Standard. Add to each test 
difution of the Standard a quantlty of Neomycin Sulfate RS, 
dissolved in * Sufler 8.6 • (cn to yleid the same con- 

centration of neomycin as is present in the Test Dilution . 
Assay for hydrocortisone— 

Mobile phase, Standard preparation , and Chromatographic 
system —Prepare as directed in the Assay for hydrocortisone 
under Neomycin and Po!ymyxin B Sulfates , Bad trocin Zinc and 
Hydrocortisone Ophthafmic Ointment. 

Assay preporation —Transfer an accurately measured vok 
ume of Gphthalmic Suspension, freshly mixed and free from 
air bubbles, equivalent to about 30 mg of hydrocortisone, 
to a 200-mL volumetric fiask, diiute with a mrxture of meth- 
anol and water (1:1) to volume, and mix. Filter the solution, 
rejecting the first 10 ml of the frltrate. 

Procedurę —Proceed as directed for Procedurę in the Assay 
for hydrocortisone under Neomycin and Polymyxin B Sulfates , 
Bacitradn Zinc and Hydrocortisone Ophthoimic Ointment. Cal- 


culate the guantity, in mg, of CziHaoOs in each mL of the 
Ophthalmfc Suspension taken by the formula: 

20Q(C/V)(ru/rs) 

In which C is the concentration, in mg per mL, of USP Hy¬ 
drocortisone RS in the Standard preporation; V is the volume, 
in ml, of Gphthalmic Suspension taken; and r v and r$ are 
the peak responses obtained from the Assay preporation and 
the Standard preporation , respectśvely. 


Neomycin and Po0ymyxin B Sulfates 
and Hydrocortisone Otic Suspension 

» Neomycin and Polymyxin B Sulfates and Hy- 
drocortisone Otic Suspension is a stenie suspen¬ 
sion containing the equivalent of not less than 
90.0 percent and not morę than 1 30.0 percent of 
the labeled amounfs of neomycin and of 
polymyxin B. It contains not less than 90.0 per¬ 
cent and not morę than 110.0 percent of the la¬ 
beled amount of hydrocortisone. It may contain 
one or morę suitable buffers, dispersants, and 
preservatives. 

Packaging and storage —Preserve in tight, light-resisfant 
containers, The containers or individual cartons are sealed 
and tamper-proof so that steriiity is assured at time of first 
use. 

USP Reference siandards (11)— 

USP Hydrocortisone RS 
USP Neomycin Sulfate RS 
USP Polymyxin B Suffate RS 

ThUn-layer chromatographic Identification test 

(201 BNP): meets the requirements. 

5teriKity Tests (71): meets the requiremenfs. 
pH (791): between 3.0 and 7.0. 

Assay for neomycin and Assay for polymyxin B— Us- 

tng an accurately measured volume of Otic Suspension, 
freshly mixed and free from air bubbles, proceed as directed 
in the Assay for neomycin and the Assay for poiymvxin B 
under Neomycin and Pofymyxin B Sulfates and Hydrocortisone 
Otic Solution. 

Assay for hydrocortisone— 

Mobile phase, Standard preporation , and Chromatographic 
system —Prepare as directed in the Assay for hydrocortisone 
under Neomycin and Poiymyxin B Sulfates, Bacitradn Zinc and 
Hydrocortisone Ophthoimic Ointment. 

Assay preporation —Transfer 3.0 mL of Otic Suspension, 
freshly mixed and free from air bubbles, to a 200-mL vo!u- 
metric fiask, diiute with a mixture of methanol and water 
(1:1) to voiume, and mix. Filter the solution, rejecting the 
first 10 mL of the frltrate. 

Procedurę —Proceed as directed for Procedurę In the Assay 
for hydrocortisone under Neomycin and Polymyxin B Sulfates, 
Bacitradn Zinc and Hydrocortisone Ophthafmic Ointment. Cal- 
culate the quantity, in mg, of QiH 3 o0 5 in each mL of the 
Otic Suspension taken by the formula: 

(66.67Q(ru/rs) 

in which C is the concentration, in mg per ml, of USP Hy¬ 
drocortisone RS in the Standard preparation; and r L > and r$ are 
the peak responses obtained from the Assay preparation and 
the Standard preparation , respectryely, 
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Neomyciri and Poiyirmcin B Sm States 
and B-lydrocortisone Acetate Cream 

» Neomycin and Poiymyxin B Sulfates and Hy- 
drocortisone Acetate Cream contains the equiva- 
lent of not less than 90.0 percent and not morę 
than 1 30.0 percent of the labeled amounts of 
neomycin and polymyxin B, and not less than 
90,0 percent and not morę than 110.0 percent of 
the labeled amount of hydrocortisone acetate 
(C23H32O6). 

Packaging and storage—Preserye in well-dosed contain- 
ers. 

USP Reference stamdards (11)—- 

USP Hydrocortisone Acetate RS 
USP Neomycin Sulfate RS 
USP Po3ymyxin B Sulfate RS 

Identification— 

A: It meets the requirements under Thin-Layer Chromato- 
graphic Identification Test (201 BNP). 

B: The retention time of the major peak for hydrocorti¬ 
sone acetate in the chromatogram of the Assay preparation 
corresponds to that in the chromatogram of the Standard 
preparation, as obtained in the Assay for hydrocortisone ace¬ 
tale . 

Minimum fili (755): meets the requirements. 

Assay for neomycin and Assay for polymyxin B— Pro- 
ceed with Cream as directed in the Assay for neomycin and 
in the Assay for polymyxin B under Neomycin and Polymyxin B 
Sulfates Cream, 

Assay for hydrocortisone acetate— Pro ceed with Cream 
as directed in the Assay under Hydrocortisone Acetate Lotion. 


Neomycin and Folymyxin B Sulfates 
and Hydrocortisone Acetate 
Oplhthalimic SuspensBon 

» Neomycin and Polymyxrn B Sulfates and Hy- 
drocortisone Acetate Ophthalmic Suspension is a 
sterile suspension of Hydrocortisone Acetate in an 
aqueous solution of Neomycin Sulfate and 
Polymyxin B Sulfate. It contains the equivalent of 
not less than 90.0 percent and not morę than 
125.0 percent of the labeled amounts of neomy¬ 
cin and polymyxin B, and not less than 90.0 per¬ 
cent and not morę than 110.0 percent of the la¬ 
beled amount of hydrocortisone acetate 
(C 23 H 32 O 5 ). It may contain suitable buffers, pre- 
servatives, and suspending agents. 

Packaging and storage —Preserve in tiaht containers. The 
containers or individual cartons are sealecf and tamper-proof 
so that sterility is assured at time of first use. 

USP Referetice standards (11)— 

USP Hydrocortisone Acetate RS 
USP Neomycin Sulfate RS 
USP Polymyxin B Sulfate RS 

Stenlify Tests (71)—It meets the requirements when 
tested as directed for Membranę Fiitration under Test for Ste¬ 
rility of the Product to be Examined, 


§>H (791): between 5.0 and 7.0. 

Assay for neomycin and Assay for poSymyxin B—Pro- 

ceed wfth Ophthalmic Suspension as directed En the Assay 
for neomycin and in the Assay for polymyxin B under Neomy¬ 
cin and Poiymyxin B Sulfates and Bacitracin Zinc Ophthalmic 
Ointment. 

Assay for hydrocortisone acetale —Proceed with 
Ophthalmic Suspension as directed in the Assay under Hy¬ 
drocortisone Acetate Injectable Suspension. 


Neomycin and Polymyxin B Sulfates 
and Lidocaine Cream 


» Neomycin and Polymyxin B Sulfates and Lido- 
caine Cream contains the equivalent of not less 
than 90.0 percent and not morę than 130.0 per¬ 
cent of the labeled amounts of neomycin and 
polymyxin B, and not less than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amount of lidocaine (C14H22N2O). 

Packaging and storage —Preserve in weli-dosed contain¬ 
ers, preferably at controlled room temperaturę. 

USP Reference standard* (11)— 

USP Lidocaine RS 

USP Neomycin Sulfate RS 

USP Polymyxin B Sulfate RS 

Identification— 

A: it meets the requirements under Thin-Layer Chromało - 
graphk Identification Test (201 BNP). 

B: The retention time of the major peak for lidocaine in 
the chromatogram of the Assay preparadon corresponds to 
that in the chromatogram of the Standard preparation , as 
obtained in the Assay for lidocaine. 

Minimum fili (755): meets the reguirements. 

Assay for neomycin— Proceed with Cream as directed in 
the Assay for neomycin under Neomycin and Polymyxin B 
Sulfates Cream , 

Assay for polyifiyxin B— Proceed with Cream as directed 
in the Assay for pófymyxin B under Neomycin and Polymyxin B 
Sulfates Cream ; 

Assay for lidocaine— 

Mobile phase f Standard preparation f and Chromatographic 
system —Proceed as directed in the Assay for lidocaine under 
Neomycin and Polymyxin B Sulfates, Bacitracin, and Lidocaine 
Ointment 

Assay preparation —Using Cream, proceed as directed for 
the Assay preparation in the Assay for lidocaine under Neomy¬ 
cin and Poiymyxin B Sulfates, Bacitracin , and Lidocaine Oint¬ 
ment 

Procedurę—Proceed as directed for Procedurę En the Assay 
for lidocaine under Neomycin and Polymyxin B Sulfates, Baci¬ 
tracin, and Lidocaine Ointment. Calculate the ouantity, in 
mg, of lidocaine (C 14 H 22 N 2 O) in the portion of Cream taken 
by the formula: 

100C(fu/rj> 

En which C is the concentration, in mg per mL, of USP Lido¬ 
caine RS in the Standard preparation; and r u and n are the 
lidocaine peak responses obtained from the Assay prepara¬ 
tion and the Standard preparation , respective!y. 
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Neosnycm aod Poiymyxin B Sulfates 
and PramoxBne HydrociiBoride Cream 

» Neomydn and Polymyxin B Sulfates and 
Pramoxine Hydrochlorrde Cream contains the 
equivalent of not less than 90,0 percent and not 
morę than 130.0 percent of the labeled amounts 
of neomydn and po!ymyxin B, and not less than 
90.0 percent and not morę than 11 0,0 percent of 
the labeled amount of pramoxlne hydrochloride 
(C 17 H 27 NO 3 ■ HCI). 

Packaging and storage— Preserve in well-closed contain- 
ers, preferably at controlled room temperaturę, 

USP Reference standard® (11)— 

USP Neomydn Sulfate RS 
USP PolymyxEn B Sulfate RS 
USP Pramoxine Hydrochloride RS 

Identification— 

A: Thin-Layer Chromotographic Identification Test (201)— 

Test soluthn —Disperse a quantlty of Cream, equivalent to 
about 25 mg of neomydn, with 20 mL of chloroform in a 
60-mL separator, Add 0.2 ml of 2.5 N hydrochlonc add, 
and shake. Allow Ehe layers to separate for about 30 mfn- 
utes. Giscard the lower chloroform layer, and centrifuge the 
upper aqueous layer. Use a portion of the centrifuged aque- 
ous layer. 

Standard solution—D rssofve suttabEe guantities of USP 
Neomydn Sulfate RS and USP Potymyxin B Sulfate RS in 0,1 
N hydrochlonc acid Eo obtarn a solufion containing the 
equivalent of about 3,5 mg of neomydn and 10,000 USP 
Polymyxin B Units per mL 

Developina solvent system —Dissolve 04 g of benzal ko¬ 
ni um chEonde in a rmixture of isopropyl alcohol, water, and 
ammonlum hydroxide (60:40:10), 

Procedurę —Proceed as directed En the chapter, Ptace the 
piąte in a chroma tographic cham ber saturated with Devetop- 
ing so(vent system f and develop the chromatogram. Dry the 
piąte at 105° for about 10 minutes, spray with a solution of 
nlnhydrln En butyl alcoho! (1 in 200), and heat the piąte at 
105* for about 15 minutes. The R F va!ues of the two prind- 
pal spots in the chromatogram obtained from the Tesf solu¬ 
tion correspond to those of the two principal spots in the 
chromatogram obtained from the Standard solution: 

B: The retention time of the major peak in the chromato¬ 
gram of Ehe Assay preparation corresponds to that in the 
chromatogram of the Standard preparation r, as obtained in 
the Assay for pramoxine hydrochloride. 
pH (791)—Transfer 1 g of Cream to a smali beaker, add 
10 ml of carbon dioxide-free water, and mix: the pH is be- 
tween 3.3 and 6.0, 


Cfusnge to read: 

Assay for neomydn —Proceed as directed for neomydn 
under Antiblotics—Microbiai Assoys (81), using an accurately 
weighed portion of Cream, equivalent to about 3.5 mg of 
neomydn, blencled for 3 to 5 minutes in a high-speed 
blender with 249 mL of ®Buffer B.3m <cn and 1 ml of 

polysorbate 80, Quantitativelv dilute an accurately measured 
volume of Lhis solution with ^Buffer BJm (CW I,May,2017) tO oł> 
tain a Test Dilution havlng a concentration of neomycin as- 
sumed to be equal to the median level of the Standard 
(1 jug of neomydn per mL). 


Change to read: 

Assay for poSymyxon —Proceed as directed for polymyxin 
B under Antiblotics — Microbiai Assays (81), using an accu¬ 
rately weighed portion of Cream, equivatent to about 
10,000 USP Polymyxin B Units, blended for 3 to 5 minutes 
in a high-speed blender with 1 99 mL of *Buffer B.6 # { cn 
20 - 1 ?) and 1 mL of polysorbate 80. Quantitativeiy dilute an 
accurately measured volume of this solution with ®Buffer 
8 6# (cn 1 to obtaEn a Test Dilution having a concentra¬ 
tion of polymyxin B assumed to be equal to the median 
dose level of the Standard (10 USP Polymyxln B Units per 
mL). 

Assay for praimoxiiie hydrochloride— 

Mobiie phase —Dissolve 3,5 g of dibasic potassium phos- 
phate in 1000 mL of water. Prepare a mixture of this solu¬ 
tion, aceton!tnie, and InethyEamfne (700:300:2), and adjust 
with phosphoric add to a pH of 4.0 ± 0.1. Filter and degas. 
Make adjustments if necessary (see System Suitability under 
Chromatography (621)). 

Standard preparation —Prepare a solution of USP Pramox- 
ine Hydrochloride RS in methano! to obtain a solution hav- 
ing a known concentration of about 0.2 mg per ml. 

Assay preparation —Transfer an accurately weighed por¬ 
tion of Cream, equivalent to about 1 0 mg of pramoxine hy¬ 
drochloride, to a 50-mL yolumetric fiask, add about 5 mL of 
chloroform, and sonicate at about 40 a to disperse the 
Cream. Altów to coo! to room temperaturę, dilute with 
methanoi to volume, and mix. Pass a portion of this solution 
Ehrough a glass fiber filter and a PTFE filter having a 0.45- 
pm porosiły, discarding the first few mL of the filtra te. 

Chromotographic system (see Chromatography (621))—The 
liguid chromatograph is equipped with a 280-nm detector, 
a guard column that contalns packing L7, and a 4,6-mm x 
25<m analytkal column that contains packing L7. The col¬ 
umn is maintained at a constant temperaturę of about 40°. 
The flow ratę is about 2 mL per minutę. Chromatograph the 
Standard preparation , and record the peak responses as dE- 
rected for Procedurę: the relative standard deviation for repli- 
cate injections is not morę than 2.0%. 

Procedurę—*. Separately Inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the major peaks. Cale ula te the ouantlty, in 
mg, of pramoxine hydrochloride (CtzH^MOj ■ HCI) in each g 
of Cream taken by the formula: 

S0(CfW)(rufrs) 

in which C is the concentration, in mg per mL, of USP 
Pramoxine Hydrochloride RS En the Standard preparation; W 
is the weighl, in g, of Cream taken to prepare the Assay 
preparation; and r u and r s are the peak areas for pramoxine 
obtained from the Assay preparation and the Standard prepa¬ 
ration , res p ect ive ly * 


Neomydn and Polymyxin B Sulfates 
and Prednisolone Acetate Opiithalmic 
Suspenslon 

» Neomycin and Poiymyxin B Suffates and Pred¬ 
nisolone Acetate Opnthalmic Suspension is a ster- 
ile suspension of Prednisolone Acetate in an 
aqueous solution of Neomycin Sulfate and 
Polymyxin B Sulfate. It contains the equivaient of 
not less than 90.0 percent and not morę than 
125.0 percent of the labeled amounts of neomy- 
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cin and polymyxin B, and not less than 90.0 per- 
cent and not morę than 110.0 percent of the la- 
beled amount of prednisolone acetale (C 23 H 30 O 5 ). 
It may contain suitable buffers, preservatives, and 
suspending agents. 

Packaglng and storage—Preserve in tight containers. The 
containers or mdividual cartons are sealedand tamper-proof 
so that sterility is assured at time of first use. 

USP Reference standards (11)— 

USP Neomycin Sulfate RS 
USP Polymyxin B Sulfate RS 
USP Prednisolone Acetate RS 

Identification—The chromatogram of the Assoy prepara¬ 
tion obtained as directed in the Assay for prednisolone ace - 
tatę exhibits a major peak for prednisolone acetate, the re* 
tention time of which corresponds to that exhibited in the 
chromatogram of the Standard preparation obtained as di¬ 
rected in tne Assay for prednisolone ocetote. 

Sterility Tests {71); meets the requirements. 
pH <791): between 5.0 and 7,0. 


Change to read: 

Assay for neomycin—Proceed as directed for neomycin 
under Antibiotics—Microbiol Assays (81), using an accurately 
measured volume of Ophthalmic Suspension, freshly mixedl 
and free from air bubbles, diluted quantitatively and step- 
wise with *Buffer B.J* <cn i to yield a Test Dilution 
having a concentration assumed to be equal to the median 
dose feyel of the Standard, 


Change to read: 

Assay for połymyain B—Proceed as directed for 
polymyxin B under Antibiotks—Mfcrobiał Assays (81}, using 
an accurately measured volume of Ophthalmic Suspension, 
freshly mixea and free from air bubbles, diluted guantita- 
tive!y and stepwise with *Buffer 8 6* (CN 1 ^- 2017 ) to yield a 
Test Dilution naving a concentration assumed to be equal to 
the median dose level of the Standard. Add to each test 
dilution of the Standard a quantity of Neomycin Sulfate RS.. 
dissoived in *Buffer B,6* c cn i to obtain the same 

concentration of neomycin as is present in the Test Dilution. 
Assay for prednisolone acetate— 

Mobile phase, internat standard solution, Standard preparo- 
tion, and Chromatographic system— Prepare as directed in 
the Assay for prednisolone acetate under Neomycin Sulfate 
and Prednisolone Acetate Ophthalmic Suspension. 

Assay preparation —Transfer an accurately measured vol- 
ume of Ophthalmic Suspension, freshly mixed and free from 
air bubbles, equivalent to about 2,5 mg of prednisolone 
acetate, to a suitable Container, add 5.0 ml of Interna! stan¬ 
dard solution and about 100 ml of water-saturated chloro¬ 
form, and shake by mechanical means for about 15 minutes. 
Allow to separate for about 15 minutes, and use the elear 
chloroform layer as the Assoy preparation. 

Procedurę —Proceed as directed in the Assay for predniso- 
fone acetate under Neomycin Sulfate and Prednisolone Acetate 
Ophthalmic Suspension . Calcu la te the ciuantity, in mg, of 
prednisolone acetate (CziThoO*) jn eacn mL of the 
Ophthalmic Suspension taken by the formula: 

0.1 (CfV)(R»fRd 

in which C ts the concentration, in ug per ml, of USP Pred- 
nisolone Acetate RS in the Standard preparation, V is the vol- 


ume, in ml, of Ophthalmic Suspension taken, and R v and 
are the peak response ratios of prednisolone acetate to 
betamethasone obtained from the Assay preparation and the 
Standard preparation , respectivefy. 


Neomycin Sulfate and Prednisolone 
Acetate Ointment 


» Neomycin Sulfate and Prednisolone Acetate 
Ointment contains the equivalent of not less than 
90.0 percent and not morę than 135.0 percent of 
the labeled amount of neomycin, and not less 
than 90.0 percent and not morę than 110.0 per¬ 
cent of the labeled amount of prednisolone ace¬ 
tate (C^HsoOć). 

Packaging and storage —Preserve in collapsible tubes or 
in tight containers, protected from iight. 

USP Reference standards (11)— 

USP Neomycin Sulfate RS 
USP Prednisolone Acetate RS 

Identification— 

A: It meets the reguirements for neomycin under Thin - 
Layer Chromatographic Identification Test (201BNP). 

B: The retention time of the major peak for prednisolone 
acetate in the chromatogram of the Assay preparation corre¬ 
sponds to that of the Standard preparation , as obtained in 
the Assay for prednisolone acetate , 

MinEmum fili (755): meets the reguirements. 

Waler Determination, Method l (921): not morę than 
1,0%, 20 mL of a mixture of toluene and methanol (7:3) 
being used in place of methanol in the titration vessel. 

Assay for neomycin —Proceed with Ointment as directed 
in the Assay under Neomycin Sulfate Ointment. 

Assay for prednisolone acetale— 

Mobile phase , Interna! standard solution , Standard prepara- 
tion , and Chromatographic system —Prepare as directed in 
the Assoy for prednisolone acetate under Neomycin Sulfate 
and Prednisolone Acetate Ophthalmic Suspension. 

A ssay prepara f/on—Tra n sf e r a n a cc u ra te ly we i g h ed po r- 
tron of Ointment, equEvalent to about 1 mg of prednisolone 
acetate, to a suitable Container, add 2.0 mL of Internal stan¬ 
dard solution , dilute with water-saturated chloroform to 
about 35 mL, and shake to dissolve the ointment Transfer 
about 5 mL of this solution to a suitable Container, and 
evaporate to dryness. Add about 5 mL of water-saturated 
chloroform, and sonicate for 5 minutes. Filter, and use the 
ciear solution as the Assoy preparation . 

Procedurę—Proceed as directed for Procedurę in the Assay 
for prednisolone acetate under Neomycin Sulfate and Predniso¬ 
lone Acetate Ophthofmk Suspension r Calculate the ąuantity, 
in mg, of prednisolone acetate (Ci^H^Os) in the portion of 
Ointrnenl taken by the formula: 

0,04 C(/W R$) 

in which C is the concentration, in ug per ml, of USP Pred¬ 
nisolone Acetate RS in the Standard preparation, and R u and 

are the peak response ratios of prednisolone acetate to 
betamethasone obtained from the Assoy preparation and the 
Standard preparation, respectively. 
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Neomycin Sulfate and Pred ni solone 
Acetate OphthaSmBc Suspenslon 

» Neomycin Sulfate and Prednisolone Acetate 
Ophthalmic Suspension contains the equiva!ent 
of not less than 90.0percent and not morę than 
1 30.0 percent of the labeled amount of neomy¬ 
cin, and not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
prednisolone acetate (C 23 H 30 O 6 ). 

Packaging and storage— Preserve in tight containers. The 
containers or Individuaf cartons are sealecT and tamper-proof 
so that sterillty is assured at time of first use. 

USP Refereroce sfaridards (11 )■—■ 

USP Neomycin Sulfate RS 
USP Prednisolone Acetate RS 

I de nfificat km— 

A: Filter a portion of Ophthalmic Suspension, freshly 
mixed but free from air bubbles, equivalent to about 60 mg 
of prednisolone acetate, discarding the filtrate. Wash the fil¬ 
ter with about 10 ml of water, and dry at 1 05° for 3 hours: 
the IR absorption spectrum of a potassium bromide disper- 
sion of the dried restdue on the filter so obtained exhibits 
maxima onfy at the same wavelengths as that of a similar 
preparation of USP Prednisolone Acetate RS, 

B: The chromatografii of the Assay preparation obtained 
as directed in the Assay for prednisolone acetate exhibits a 
major peak for prednisolone acetate, the retention time of 
which corresponds to that exhibited in the chromatogram 
of the Standard preparation obtained as directed In the Assay 
for prednisolone acetate. 

Sterilify Tests {71 } —It meets the reguirements when 
tested as directed for Membranę Filtration under Test for Ste- 
ńlity of the Product to be Examined. 
pH (791): between 5.5 and 7.5. 

Assay for neomycm —Proceed with Ophthalmic Suspen¬ 
sion as directed in the Assay for neomycin under Neomycin 
and Polymyxin B Suffates and Prednisolone Acetate Ophthalmic 
Suspension . 

Assay for predriisoloine acetate— 

Mobile phase —Prepare a solution containing n-butyf chlo- 
ride, water-saturated n-butyi chloride, tetrahydrofuran, 
methanol, and glacial acetic acid (95:95:14:7:6), 

Internal standard sofution —Prepare a solution of 
betamethasone in tetrahydrofuran containing 1 0 mg per 
mL. Dilute this solution with water-saturatecTchtoroform, 
and mix to obtain a solution having a concentration of 
about 1 mg per mL, 

Standard preparation —Dissolve about 5 mg of USP Pred¬ 
nisolone Acetate RS, accurately weighed, in 10,0 mL of Inter¬ 
nal standard solution . Use sonication, if necessary, di Eu te with 
water-saturated chloroform to 200.0 mL, and mix to obtain 
a solution having a known concentration of about 25 jug per 
mL. 

Assay preparation —Transfer an accurately measured voE- 
ume of Ophthalmic Suspension, freshly mixed and free from 
air bubbles, equiva!ent to about 2,5 mg of prednisolone 
acetate, to a suitable Container, add 5.0 mL of Internal stan¬ 
dard solution and about 100 mL of water-saturated chloro¬ 
form, and shake by mechanical means for about 15 minutes. 
Al Iow to sępa ratę for about 1 5 minutes, and use the elear 
chloroform layer as the Assay preparation. 

Chromatographic system (see Chromatography (621))—The 
liquld chromatograph is egulpped with a 254-nm deteclor 
and a 4-mm x 30-cm cotumn that contains packing L3. The 
flow ratę ls about 1 mL per minutę. Chromatograpn the 
Standard preparation, and ret ord the peak responses as di¬ 


rected for Procedurę: the resolution, R, between the analyte 
and internal standard peaks is not less than 3.0, and the 
re!ative standard deviation for replicate Injections is not 
morę than 2.0%. 

Procedurę —Separately inject equa! voEumes (about 10 pil) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. The relative retention 
tsmes are about 1.6 for betamethasone and 1,0 for prednis- 
olone acetate. Calculate the guantity, in mg, of predniso¬ 
lone acetate (C^PhoCL) rn each mL of the Ophthalmic Sus¬ 
pension taken by the formula: 

0,1(C/VWWfo) 

in which C Is the concentration, in pg per mL, of USP Pred¬ 
nisolone Acetate RS in the Standard preparation, V is the 
voiume, in mL, of Ophthalmic Suspension taken, and R u and 
are the peak response ratlos of prednisolone acetate fco 
betamethasone obtained from the Assay preparation and the 
Standard preparation, respectively. 


Neomycin Sulfate and Triamcinolone 
Acetonide Cream 


» Neomycin Sulfate and Trtamdnolone Acetonide 
Cream contains the equivalent of not less than 
90.0 percent and not morę than 135.0 percent of 
the labeled amount of neomycin, and not less 
than 90.0 percent and not morę than 110.0 per¬ 
cent of the labeled amount of triamcinolone 
acetonide (C 24 H 34 FO 6 ). 

Packaging and storage- —Preserve in coltapsible tubes or 
In tight containers. 

USP Reference standard® <11)— 

USP Neomycin Sulfate RS 
USP TriamctnoEone Acetonide RS 

Identification— 

A: It meets the reguirements for neomycin under Thin- 
Layer Chromatographk Identification Test (201 BNP). 

B: Place 2 g of Cream in a corncal fiask, add 5.0 ml of 
chloroform, and shake for 10 minutes. Add 15 mL of alco- 
hol, and shake for an additional 10 minutes, Filter the solu- 
tion into a centrifuge tubę, and evaporate the filtrate to 
dryness, Dissolve the residue In alconol to obtain a solution 
containing about 250 pg of triamcinolone acetonide per mL 
Proceed as directed in the Identification test under Triamdno- 
fone Acetonide Cream , beginning with "Apply 10 liL of this 
sofution": the specified resuEt is observed. 

Minimum fili (755): meets the requirements, 

Assay for neomycin —Proceed with Cream as directed in 
the Assay under Neomycin Sulfate Cream. 

Assay for fnamcinoloine acetonide —Proceed with 
Cream as directed in the Assay under Triamcinolone Aceto¬ 
nide Cream. 


Neostigmine Bromide 



C, 2 H 15 BrN,02 303.20 
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Benzena m ini u m, 3 -[[(d imethy fam i no)carbony1]oxy]-/V, N t N- 
trimethyl-, bromide. 

(m-Hydroxypheny[)tnmetbylammonium bromide di methyl- 
carbamate [114-80-7]. 

» Neostigmine Bromide contains not less than 
98.0 percent and not morę than 102,0 percent of 
C^HisBrN^Oi, calculated on the dried basis. 

Packaging and sto ragę —Preserve in tight containers. 

USP Reference standards (11)— 

USP Neostigmine Bromide R5 
Identification— 

A: Infmred Absorption (197K). 

B: A solution (1 in 50) responds to the tests for Bromide 
<191>- 

Melting rangę (741): be twe en 1 71° and 176 d , with de- 

composition. 

Loss on dryKng (731)—Dry it at 1 05° for 3 hours: it foses 
not morę than 2,0% of its weight 
Residue on ignition (281): not morę than 0.15%. 
Sulfate —Dissolve 250 mg in 10 mL of water, and add 1 mL 
of 3 N hydrochloric acid and 1 mL of barium chloride TS: no 
turbidity is produced immedtately, 

Assay— Di ssofve about 750 mg of Neostigmine Bromide, 
accurately weighed, m a mixture of 70 mL of glatzial acetic 
acid and 20 mL of mercuric acetate TS, add 4 drops of crys* 
Lal vio!et TS, and titratę with 0.1 N perchloric acid VS to a 
blue endpoint. Perform a bfank determination, and make 
any necessary correction* Bach mL of 0,1 N perchloric acid 
is equivalent to 30.32 mg of CuHięBfNjO?. 


Neostigmine Bromade Tablets 

» Neostigmine Bromide Tablets contain not less 
than 93.0 percent and not morę than 107.0 per¬ 
cent of the labeled amount of CuHigBrNaC^. 

Packaging and storage —Preserve in tight containers. 

USP Reference standards (11)— 

USP Neostigmine Bromide RS 

Identifkation —Extract a quantity of powdered Tablets, 
equivalent to about 300 mg of neostigmine bromide, with 
three 10-mL portions of alcoho!, filtering after each extrac- 
tion. Evaporate the combined fiitrates under a stream of ni* 
trogen to dryness. Dtssolve the residue in 10 mL of water, 
transfer to a 125-mL separator with the aid of 5 ml of 
water, extract with 15 mL of ether, and proceed with the 
foliowi ng tests. 

A: Evaporate 3 ml of the aqueous layer on a steam bath, 
under a stream of nitrogen, to dryness. Dissolve the residue, 
warmlng if necessary, in 1 mL of alcohoL Add 5 mL of chlo¬ 
roform, fil ter, evaporate the fiitrate under a stream of nitro¬ 
gen to dryness, and dry the residue at 105° for 30 minutes: 
the IR absorption spectrum of a potassium bromide disper- 
sion of the residue of neostigmine bromide so obtained ex- 
hibits maxima only at the same wavelengths as that of a 
similar preparation of USP Neostigmine Bromide RS. 

B: A portion of the aqueous layer responds to the tests 
for Bromide (191), 

Dissolution, Procedurę for o Poofed Sampte (711)— 

Medium: water; 500 mL 
Apparatus 2: 50 rpm. 

Time: 45 minutes. 

Procedurę —At the spedfied time interval, withdraw 30 mL 
of the solution under test, and filter. Pipet 10 mL each of 


the filtered test solution, a Standard solution having a 
known concentration of USP Neostigmine Bromide RS, and 
water to provide a blank, into respective 125-mL separators. 
Proceed as directed for Procedurę in the Assay, beginning 
with “Add 15 mL of a solution." 

Toieronces —Not less than 75% (Q) of the labeled amount 
of CuHigBrNjOi is dissolved in 45 minutes. 

Uniformity of dosage units (905): meet the reguire- 
ments. 

Assay— 

Standard preparation —Dissolve a suitable quantity of USP 
Neostigmine Bromide RS, accurately weighed, in water, and 
dilute quanlitatively and stepwise with water to obtaln a 
solution having a concentration of about 40 \xg per mL. 

Assay preparation ^Weigh and flnely powder not less 
than 20 tablets. Transfer an accurately weighed portion of 
the powder, equlvalent to about 50 mg of neostigmine bro¬ 
mide, to a 100-mL vo!umetric fiask, add about 50 mL of 
water, shake by media nical means for about 30 minutes, 
add water to volume, mix, and filter. Pipet 4 mL of the elear 
fiitrate into a 50-mL volumetric fiask, add water to volume, 
and mix. 

Procedurę —Pipet 10 mL each of Assay preparation and 
Standard preparation Into respective 125-mL separators, and 
treat each solution as foilows, Add 15 mL of a solution pre- 
pared by dtssolving 25 mg of hexanitrodiphenyfamine in 
methylene chloride to make 250 mL, without grindlng the 
solid or heatfnp the solution. Then add 10 mL of 5 N so- 
drum hydroxlde, and shake vigorously for 30 seconds. Col- 
lect the methylene chloride layer in a 100-mL volumetrk 
fiask, and extract the aqueous layer with three 15-mL por- 
tions of methylene chloride, collecting the methylene chlo¬ 
ride extracts In each respective fiask, Add methylene chlo¬ 
ride to yolume, and mix. Concomitantly determine the 
absorbances of both Solutions In 1 -cm cells at the wave- 
length of maximum absorbance at about 420 nm, with a 
suitable spectrophotometer, using methylene chloride as the 
blank. Calculate the quantity, in mg, of CizH^BrN/)? in the 
portion of Tablets taken by the formula: 

1.25 C(Au/As) 

in which C is the concentration, in pg per mL, of USP Neo¬ 
stigmine Bromide RS in the Standard preparation , and Ą, 
and As are the absorbances of the Solutions from the Assay 
preparation and the Standard preparation , respectively. 


Neostigmine Methylsulfate _ 

C, 3 H 22 N 2 0 6 S 334.39 

Benzenarmni urn, 3 -[[(d imethylamino)carbonyl]oxy]-N l N t N- 
trimethyl-, methyl sulfate. 

(m-Hydroxyphenyl}trime£hylammonium methyl sulfate 
dimethylcarbamate [51-60-5], 

» Neostigmine Methylsulfate contains not less 
than 98.0 percent and not morę than 102,0 per¬ 
cent of C 13 H 22 N 2 O 6 S, calculated on the dried 
basis. 

Packaging and storage-— Pres erve in Light containers. 

USP Reference standards (11)— 

USP Neostigmine Methylsulfate RS 
Identification— 

A: infrared Absorption (197K). 

B: Place about 1 mq in a smali porcelain dish, add 2 mL 
of water and 0.5 mL of sodium hydroxide solution (2 in 5), 
and evaporate on a steam bath to dryness. Transfer the resi¬ 
due to a smali test tubę, and quiekly heat in a suitable liq- 
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uid bath to 250°, continuing at that temperaturę for about 
30 seconds, Cool, dissoJve tne residue In 0.5 ml of water, 
cgoI in ice water, and add 1 mL of diazobenzenesuffonk 
acid TS: a cherry-red color rs produced. 

C: Mix about 20 mg with 500 mg of sodium carbonate, 
and heat the mixture to fusion in a smali crucible. 8oil the 
fused mass with 10 ml of water until disintegrated, and fil- 
ter, Add a few drops of bromine TS to the filtra te, heat to 
boiling, acidify wfth hydrochloric add, and expel the excess 
bromine by boiling: me resuiting solution responds to the 
tests for Sulfate (191}, 

Melting rangę (741): between 144° and 149°, deter- 
mined after drying at 105° for 3 hours. 

Loss on drying (731): Dry about 300 mg, accurately 
weigbed, at 105° for 3 hours: it loses not morę than 1.0% 
of its weight. 

Residue on ignition (281); not morę than 0.1%, 
Chloride—To 10 mL of a solution (1 in 50) add 1 ml of 

2 N nitric add and 1 mL of silver ni tratę TS: no opalescence 
is produced immediately. 

Suita te ton —To 10 mL of a solution (1 in 50) add 1 ml of 

3 N hydrochloric add and 1 mL of barium chloride TS: no 
turbidity is produced immediately, 

Assay—Place about 100 mg of Neostigmine Methylsulfate, 
accurately weighed, in a 500-mL Kjeldahl fiask, dissoive in 
150 mL of water, and add 40 ml of 2.5 N sodium hydrcx- 
ide. Connect the fiask by means of a distiliation trap to a 
weihcooled condenser that dips into 25 mL of boric add 
solution (1 in 25), distiU about 150 mL of the contents of 
the fiask, add methyl purple TS to the solution in the re- 
cerver, and titratę with 0,02 N sulfuric acid VS. Perform a 
blank determination, and make any necessary correction, 
Each mL of 0.02 N sulfuric add Is equivalent to 6.688 mg of 
Ci,H«NaOeS. 


Neostigmine Methylsulfate Injection 

» Neostigmine Methylsulfate Injection is a sterile 
solution of Neostigmine Methylsulfate in Water 
for Injection. It contains not less than 90.0 per- 
cent and not morę than 110.0 percent of the la- 
beled amount of C 13 H 22 N 2 O 6 S. 

Packaging and sto ragę—Preserve in single-dose or in 
multiple-dose containers, protected from light 

USP Reference standards (11)— 

USP Neostigmine Methylsulfate RS 

Identification—Transfer a volume of Injection, contalning 
the equivaient of 1 mg of neostigmine methylsulfate, to a 
smali porcelain dish. Evaporate, it necessary, to 2 mL, add 
0.5 mL of sodium hydroxtde solution (2 in 5), and proceed 
as directed in Identification test B under Neostigmine Methyh 
sulfate, beginning with "evaporate on a steam bath/' 
pH (791): between 5.0 and 6,5. 

Other requirements—It meets the requirements under In * 
jections a na Implanted Drug Products (1). 

Assay— 

Standard preparation —Dissolve a suita ble guantity of USP 
Neostigmine Methylsulfate RS, accurately weighed, in water, 
and difute quantitatively and stepwise with water to obtain 
a solution having a known concentration of about 40 pg per 
mL* 

Assay preparation —Pipet an accurately measured vofume 
of Injection, equivalent to about 2 mg of neostigmine 
methylsulfate, mto a 50*mL volumetric fiask, add water to 
volume, and mix. 


Procedurę —Proceed as directed for Procedurę in the Assay 
under Neostigmine Bromide Tablets. Calculate the auantity, in 
mg, of CiiHjshbOfiS in each mL of the Injection taken by 
the formula: 

0.0 5{C/V){Aui As) 

in which C is the concentration, in pg per mL, of USP Neo¬ 
stigmine Methylsulfate RS in the Standard preparation , V is 
the volume, in mL, of Injection taken, and A u and Aj are the 
absorbances of the soluttons from the Assay preparation and 
the Standard preparation , respectively. 


Netilmicin Sulfate 



(C2,fi,,NiO02 • 5H 2 SO. 1441.55 

D-Streptamrne, 0-3-deoxy-4-C-methyl-3-(methylamino)-/?-L- 
arabmopyranosy l-( 1^6)-Q-[2,6-dlamino-2,3,4,6- 
tetradeoxy-[X’D-g/ycerohex-4‘enopyranosyl-(1->4)]* 
2-deoxy-A/'-eEhyL, sulfate (2:5) (salt). 
0-3-Deoxy-4-C-methyl-3-(methylamjno)-/3-L- 
arabinopyranosyL(1-^4)-0«[2,6-diaminO'2,3,4,6' 
tetradeoxy-(X"D-g/ycer0’hex4*enopyranosyL(l ->ó)]- 
2-deoxy“N J -ethyl-L“Streptamine sulfate (2:5) (salt) 
[56391-57-2]. 

w Netilmicin Sulfate has a potency equrvalent to 
not less than 595 pg of netilmicin (CaiH^NsO?) 
per mg, calculated on the dhed bas is. [notę — 
Netilmicin Sulfate is extremely hygroscopic. Pro- 
tect from exposure to moisture,] 

Packaging and storage— Preserve in tighf containers. 

USP Reference standards (11)— 

USP Netilmicin Sulfate RS 
USP Sisomicin Sulfate RS 

Identification— 

A: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chrom a to gram of the Standard preparation , as obtained in 
the Assay . 

B: It responds to the tests for Sulfate (191). 

Specific rotation (781S): between +88° and +96*. 

Test soludon: 30 mg per ml, in water. 
pH (791); between 3.5 and 5,5, in a solution contalning 
40 mg of netilmicin per mL. 

Loss on drying (731)—Dry about 100 mg in vacuum at a 
ressure not exceeding 5 mm of mercury at 110° for 
hours: it loses not morę than 15.0% of its weight. 

Residue on Ignition (281); not morę than 1.0%, the 
charred residue being moistened with 2 mL of nitric acid 
and 5 drops of sulfuric acid. 

Chromafographic puraty— 

DHu te phosphork add. Mobile phase, Resolution solution, 
Assay preparation , and Chromatographic system —Proceed as 
directed in the Assay: 
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Test solution—Use the Assay preparation. 

Reference solution— Transfer 1.0 ml of the Test solution to 
a 100-ml volumetric fiask, dilute with Mobile phose to vol- 
ume, and mix. 

Procedurę —Separateiy inject equaf vofumes (about 20 pi) 
of the Test solution and the Reference solution into the chro- 
matograph, and measure the area responses for all the 
peaks, except those due to the solvenL Calculate the per- 
centage of each impurity in the portion of Netilmicin Sulfate 
taken by the formula: 

(nlrs) 

in which r f is the peak response of each impurity in the 
chromatogram obtamed from the Test solution, and is the 
netilmicin peak response in the chromatogram obtained 
from the Reference solution: not morę than 1% of any indi- 
vidual impurity is found, and not morę than 5% of total 
impurities is found. 

Assay— 

Dilute phosphoric ot/d—Dilute 5.0 ml of phosphoric acid 
with water to 1 000 mL, and mix. 

Mobile phose —DissoNe 20.22 g of sodium 1-heptanesul- 
fonate in Diiute phosphoric acid, dilute with Dilute phosphoric 
acid to 1000 mL, and mix. To 620 mL of this solution add 
380 mL of aeetonitrile, mix, and pass through a filter having 
a 0.45-jinn porosity. Make adjustments if necessary (see Sys¬ 
tem Suita bility u n de r Ch rama tog raph y (621)). 

Resolution solution— Prepare a solution in Mobile phose 
cantaining about 1 mg of USP Netifmidn Sulfate RS and 
1 mg of USP Sisomicin Sulfate R5 per mL. 

Standard preparation —{NOTĘ—Use low-actin ic glassware,] 
Dissolve an accurately weighed quantity of USP Netilmicin 
Sulfate RS in Moblie phose to obtain a solution having a 
known concentration of about 1 mg per mL. 

Ass ay preparat ion —[N OT £—U se I ow-a cti n i c g 1 a ss w a re. ] 
Transfer about 50 mg of Netilmicin Sulfate, accurately 
weighed, to a 50-mL volumetric fiask. Dissolve in and dilute 
with Mobile phase , to volume, and mix. 

Chroni a tog rap hic system (see Chromatography (621))—The 
chromatograph is eguipped with a 205-nm oetector and a 
4.6-mm x 25-cm column that contains 5 -lliti packing LI. 

The flow ratę is about 1 mL per minutę, Chromatograph the 
Resolution solution , and record the peak responses as di- 
rected for Procedurę: the resolution, R, between sisomicin 
and netifmicin is not less than 1. Chromatograph the Stan* 
dard preparation , and record the peak responses as directed 
for Procedurę: the column efficiency Is not less than 3000 
theoretical plates; the taifing factor is not morę than 2; and 
the relatśve standard deviation for replicate injections is not 
morę than 1 %. 

Procedurę —Separateiy inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, and measure the area responses for the 
major peaks. Calculate the guantity, in pg, of netilmicin 
(C^tH.nNsO?) per mg of Netilmicin Sulfate taken by the 
formula: 

( W s P/W u )(ro t r s ) 

in which W$ is the dry weight, in mg, of USP Netilmicin 
Sulfate RS taken to prepare the Standard preparation; P is 
the designated potency, in pq of netilmicin (CsthUiNsO?) 
per mg, of USP Netifmicin Sulfate RS; W u is the dry weight, 
in mg, of Netilmicin Sulfate taken to prepare the Assay prep¬ 
aration; and ru and r$ are the netilmicin peak responses ob¬ 
tained from the 4ssoj/ preparator? and the Standard prepara¬ 
tion , respectively. 


Netilmicm Słilfate IngectSora 

» Netilmicin Sulfate injection is a steriie solution 
of Netilmicin Sulfate in Water for Injection. It 
contains the equivalent of not less than 90.0 per- 
cent and not morę than 115.0 percent of the la- 
beled amount of netilmicin (GiH^NsO?). It may 
contain one or morę suitable buffers, chelating 
agents, and preservatives. 

Packagmg and sforage —Preserve in single-dose or in 
multipie-dose containers, preferably of Type 1 glass. 

OSP Reference sfandards (11)— 

USP Endotoxin RS 
USP Netilmicin Sulfate RS 
USP Sisomicin Sulfate RS 

IdentificatSon— it responds to Identification test A under 
Netilmicin Sulfate. 

Bacterial £ndotc&xms Test (85)—It contains not morę 
than 1,25 USP Endotoxin Units per mg of netilmicin. 

Ster i lity Tests (71)—It meets the reguirements when 
tested as directed for Membranę Fiftration under Test for Ste- 
rillty of the Product to be Examined> 
pH (791): between 3.5 and 6.0, 

Particulate Matter in iinjections (788): meets the re- 
quirements under small-volume injections. 

Other regnirements— It meets the reguirements under im 
jections and fmpionted Drug Products (1). 

Assay— 

Diiute phosphoric acid\ Mobile phose , Resolution solution , 
Standard preparation i, and Chromatographk system— Proceed 
as directed in the Assay under Netilmicin Sulfate. 

Assay preparation— Transfer an accurately measured vol- 
ume of Injection, equivalent to about 100 mg of netilmicin, 
to a Iow-actinic, 1 OÓ-mL volumetric fiask. Diiute with Mobile 
phase to volume, and mix. 

Procedurę —Proceed as directed for Procedurę in the 4 ssq/ 
under Netilmicin Sulfate. Calculate the quantity, in mg, of 
netilmicin (Czil-UiNsO/) in each mL of Injection taken by the 
formula: 

0.1 (Wj P/50V)(r u i r s ) 

in which V is the volume, in mL, of Injection taken to pre¬ 
pare the Assay preparation, and the other terms are as de- 
rfned therein. 


NeyBrapine 



C 15 hh 4 N 4 0 26630 

6H-Dipyrido[3,2-b:2" f 3Te][l,4]diazepin-ó-one, 

11 -cyclopropy 1-5,11 -dihydro-4-methyl-; 

11 -Cydopropy 1-5,11 -dihyaro-4-methy!-ó/V-dipyrido[3,2-b:2 y , 
3'-e][1,4]diazepin-ó-one [129618-40-2]. 

Hemihydrate 27531 


USP Monographs 







USP Monographs 


5330 Neyirapine / Officiol Monographs 


USP 40 


DEFINHION 

Neyirapine is anhydrous or contains one-half molecule of 
water of hydration. It contains NLT 98.0% and NMT 
102 .0% of CisHmN^O, caiculated on the anhydrous basis, 

IDENTIFICATION 

* A. Infrared Absorffion (T97K): Do not dry the 

spedmens. 

• B. The retention time of the major peak of the Somple 

solution corresponds to that of tne Standard solution, as 
obfained tn the Assoy. 

A5SAY 
« Procedurę 

Buffer: 0.025 M of monobasic ammontum phosphate 
tn water prepared as follows. Dissolve 2.9 g of monoba¬ 
sic ammonium phosphate in 800 ml of water. Adjust 
with 1 N sodium hydroxide to a pH of 5.0, and dilute 
with water to 1000 mL 
Mobile phase: Acetonitrile and Buffer ( 1:4) 

Standard stock solution A: 0.24 mg/mL of USP 
Nevirapine Anhydrous RS prepared as follows. Dissolve 
a quantity of USP Nevirapme Anhydrous RS in Acetoni- 
trile and Mobile phase (1:20). Sonicate for at least 15 
min, aliow to cool to room temperaturę, and dilute 
with Mobile phase to volume. [NOTĘ—Do not use after 
78 h.] 

Standard stock solution B: 0.24 mg/mL of USP 
Nevirapine Related Compound A RS prepared as fok 
lows. Dissolye a ąuantity of USP Neyirapine Related 
Compound A RS tn a volume of a mixture of acetoni¬ 
trile and Mobile phase (1:3), Sonicate for at least 15 
min, allow to cool to room temperaturę, and dilute 
with Mobile phase to volume. 

Standard stock solution C: 0,06 mg/mL of USP 
Neyirapine Related Compound B RS prepared as fol¬ 
lows. Dissolye a ąuantity of USP Neyirapine Related 
Compound B RS in a volume of a mixture of acetoni- 
trile and Mobile phase (10:22). Sonicate for at least 30 
min, allow to cool to room temperaturę, and dilute 
with Mobile phase to yolume. 

System suitability solution: 0,03 mg/mL each of USP 
Neyirapine Anhydrous RS and USP Nevirapine Related 
Compound A RS and 0.015 mg/mL of USP Neyirapine 
Related Compound B RS from suitable yofumes of Sfon- 
dard stock solution A, Standard stock solution B, and 
Standard stock solution C, respectiyely, in Mobile phase. 
[Notę—D o not use after 78 h.] 

Standard solution: 0.03 mg/mL of USP Nevirapine An¬ 
hydrous RS in Mobile phase from Standard stock solution 
A . [NOTĘ—Do not use after 78 hj 
Sample stock solution: 0.24 mg/mL of Nevirapine in 
Mobile phose prepared as follows. Transfer the required 
amount of Nevirapine to a suitable volumetric fiask, and 
add 4% of the finał volume with acetonitrile and 80% 
of the finał volume with Mobile phase , Sonicate for at 
least 15 min, allow to cool to room temperaturę, and 
dilute with Mobile phase to yolume. 

Sample solution: 0,03 mg/mL of nevirapine anhydrous 
in Mobile phose from the Sample stock solution 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 15-crn; 5-pm packing LóO 
Column temperaturę: 35° 

Row ratę: 1 m L/min 
Injection size: 25 juL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—The relative retention times are shown tn Tobte 

i] 


Suitability reguirements 

Resolution: NLT 5.0 between nevirapine related com¬ 
pound B and neyirapine, and NLT 7,4 between 
neyirapine and neyirapine related compound A; Sys¬ 
tem suitability solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of neyirapine (C 15 H 14 N 4 O) in 
the portion of Nevirapine taken: 

Result = (ru/rs) x (Cs/Cu) x 100 

tu - peak response from the Sample solution 

r* - peak response from the Standard solution 

C 5 ~ concentration of USP Neyirapine Anhydrous 
RS in the 5 f ondord solution (mq/mL} 

Cu - concentration of Neyirapine In the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on the anhydrous 
basls 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1% 

Delete the following: 

•* Heavy Metals, Method li (231): NMT 10 ppm# (Offidaf 1 * 

Jan-201 R) 

* ORGANIC IMPURITIES 

Buffer, Mobile phase. System suitability solution, and 
Standard stock solution A: Proceed as directed in the 
Assoy : 

Standard solution: 0.2 pg/mL of USP Neyirapine Anhy¬ 
drous RS in Mobile phase Trom Standard stock solution A 
Sample solution: 0.24 mg/mL of Newapine in Mobile 
phase prepared as follows. Transfer the requtred amount 
of Neyirapine to a suitable volumetric fiask, and add 
4% of the finał voJume with acetonitrile and 80% of 
the finał volume with Mobile phase. Sonicate for at least 
15 min, allow to cool to room temperaturę, and dilute 
with Mobile phase to volume. 

Chromatographic system: Proceed as directed rn the 
Assoy , except for Run time and Injection size. 

Run time: At least 80 min 

injection size: 25 pL for System suitability; 50 pL for 
Analysis 

System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times are shown in Tabfe 

M 

Suitability requirements 

Resolution: NLT 5.0 between neyirapine related com¬ 
pound B and neyirapine, and NLT 7.4 between 
neyirapine and neyirapine related compound A; Sys¬ 
tem suitability solution 

Relative stanaard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Somple solution 
Calcuiate the percentage of each impurity in the por¬ 
tion of Nevirapine taken: 

Result = (ru/rs) x (Q/Cu) x (1/F) x 100 

ru = peak response of each impurity from the 
Sample solution 

rj = peak response of neyirapine from the Standard 
solution 

Cj - concentration of USP Neyirapine Anhydrous 
RS in the Standard solution (pg/mL) 

Qj = concentration of neyirapine anhydrous in the 
Sample solution (pg/mL) 
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F = relatke response factor for each impurity (see 
Tabie 1) 

Acceptance criteria See Table 1. 


Table 1 


Marne 

Relative 

Retention 

Time 

Relatke 

Response 

Factor 

Acceptance 

Criteria. 

NMT £%) 

Neyarapine related 
compound B 

0.7 

13 

0.2 

Nevirapine 

1.0 

1.0 

_ 

Nevtrapine related 
compound A 

1.5 

1.0 

0,2 

NevEraDFne impurity C 

2.8 

1.0 

0.2 

Any other individual 
unspecifted impurity 


1.0 

0.1 

Total impurities 


__ 

0.6 


5PECIFIC TESTS 

* Water Betermtnatidn, Method l (921) 

For Nevirapine anhydrous: NMT 0.2% 

For Nevirapine hem ihyd ratę: 3.1%-3.9% 

ADDITIONAL REQUIREMENTS 

® Packaginc AMD Storage: Preserve in tight containers, 
and storę at controEled room temperaturę. 

* Labeling: Label to Endicate whether it \s anhydrous or 

the hemEhydrate. 

* USP Reference Standard* * <11} 

USP Nevirapine Anhydrous RS 
USP Nevirapine Hem ihyd ratę RS 
USP Nevirapine Related Compound A RS 
5,1 1 -Dihydro-ótf-11 -ethyl-4-methyl- 
dipyridG[3,2-6:2',3Ce][l,4]diazepin-ó-one, 

C 14 H 14 N 4 O 254.29 

USP Nevirapine Refated Compound B RS 
5,1 1 -DEhydro-4-mef hyl-6fTaipyrido[3,2-6:2', 3'-^] 
[l,4]drazepin-6-one. 

Q 3 H 10 N,0 226.23 


Nęyirapine Orał Suspension 

DEFINITiON 

Nevirapine OraJ Suspension contains IMLT 90.0% and NMT 
110 . 0 % of the Jabeled amount of nevirapine (C 15 HHN 4 O). 

IDENTIFICATION 

* A. Thin-Layer Chromatography (201) 

Standard soiution; 5 mg/ml of USP Nevirapine Anhy¬ 
drous RS in chloroform 

Sample sofution: Transfer a voJume of Orał Suspension, 
equlvalent to 10 mg of nevirapine, to an 8 -mL glass 
stoppered tubę. Pipet 2.0 ml of chloroform Ento the 
tubę. Shake the sofution and alfow the two phases to 
separate; then, using a disposable glass Pasteur pipet, 
remove some of the organie layer from the bottom, 
and transfer It to another Container. 

Chromatographic system 
(See Chromałograpny (621), Thin-Layer Chromato- 
graphy.) 

Modę: TLC 

Adsorbent: G,25-mm layer of chromatographic srllca 
gel 60 F254 

Application voIume: 5 pL 

Devefoping solvent system: Ethyl acetate, isopropa- 
nol, and concentrated ammonium hydroxide 
(18:2:0.1) 


Spray reagent: 1.35 g of fenie chloride in 25 mL of 
water and 1.64 g of potassium ferrieyanide in 25 ml of 
water. MEx the two Solutions immediately before use. 
Analysis 

Sam pies: Standard sofution and Sample soiution 
Develop in a chamber saturated with a soivent system 
until the solvent front has moved 6-7 cm from the 
point of application. Remove the piąte from the 
chamber, mark the soivent front, and dry. Examme 
under UV light at 254 nm, and outfine the spots with 
a soft penctl. Spray the piąte with Spray reagent. 
Acceptance criteria: The R F value (approximately 
0.4-0.5) of the principa! blue spot, under UV and after 
spraylng, from the Sample sofution, corresponds to that 
from the Standard sofution. 

o B, The retention time of the major peak of the Sample 
soiution corresponds to that of tne Standard soiution, as 
obtained in the Assay, 

ASSAV 
o Procedurę 

Diluent: Methanol and water (1:4) 

Soiution A: 13.6g of monobasic potassium phosphate 
In 1900 mL of water. Adjust with phosphoric acid to a 
pH of 3.0, and dilute with water to 2000 mL. 

Soiution B: Acetonitrile and 5o/uf/on A (3:97) 

Soiution C: Acetonitriie and Soiution A (24:76) 

Mobile phase: See the gradient table below. 


Time 

(min) 

Soiution B 

( Q /°> 

Soiution C 

<%) 

0 

100 

0 

1 

100 

0 

31 

0 

100 

32 

100 

0 

42 

100 

0 


Standard stock soiution: Dissolve 50 mg of USP 
Mevirapine Anhydrous RS in 20 mL of methanol in a 
50-mL volumetric fiask. Sonicate with mtermrttent 
swirltng untiJ the sample dissokes, Add water to 1 cm 
below the meniscus, cool to room temperaturę, and dl- 
Jute with water to vo!ume. The concentration rs 1 mg/ 
mL of nevirapine. 

Standard soiution: 0.3 mg/mL of nevirapine from the 
Standard stock soiution dfluted with Diluent 
Stock Impurity soiution: 3 mg of USP Nevirapine Re¬ 
lated Compound A RS and 3 mg of USP Nevfiapine Re- 
Eated Compound B RS in 20 ml of methanol in a 
100-mL volumetric fiask. Sonicate to dissoke. Add 
water to 1 cm below the meniscus, cool to room tem¬ 
peraturę, and dilute with water to vofume. 

System suitability soiution: Transfer 15.0 mL of Stan¬ 
dard stock soiution and 2.0 mL of Stock impurity soiution 
to a 50-mL volumetnc fiask, and dilute with Diluent to 
volume. 

Weight determination: Using a 1- to 10 -mL suitable 
pipet and a positke displacement tfp, withdraw 5.0 mL 
of Ora! Suspension. The sample should be free of air 
bubbles. Dlspense into a tared vial y and record the 
weight of the Ora! Suspension to ±0.1 mg. 

Sampie soiution: Using a V to 10-mL suitable pipet 
and a positke displacement tip, withdraw Ora! Suspen¬ 
sion equkalent to 60 mg of nevirapine. The sample 
should be free of air bubbles. Remove the excess Orał 
Suspension by wipfng the outside of the tip carefufly so 
as not to touch tne opening of the tip, and delker the 
sampfe into a 200-mL tared yolumetne fiask. Record the 
sample weight to the nearest ±0.1 mg. Add 40 mL of 
methanol, and sonicate for 5 min with intermittent 
swirling. Add water to 1 cm below the meniscus. Do 
not shake the fiask. Alfow the soiution to attain room 
temperaturę, and dilute with water to yolume. Shake 
the fiask gently, and allow to stand for 5 min. 
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Chromatographic system 

(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 15-cm; 3.5-pm packing L10 
Guard column: 4.6*mm x 12.5-mm; 5-jim packing 
LI 0 

Column temperatura: 35 9 
Flow ratę: 1.5 mL/min 
Injection size: 20 pL 
System suitability 

Samples: Standard solution and System suitability 
solution 

Suitability requirements 
Resolution: NLT 3.0 between nevirapine and 
nevirapine related compound A; NLT 1.7 between 
neviraplne and nevirapine related compound B, Sys¬ 
tem suitability solution 

Tailing factor: NMT 1.5 for tlie nevirapine peak, Sys¬ 
tem suitability solution 

Relative standard deviaiion: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Measure tbe responses for the nevirapine peak. Calcu- 
late the percentage of Cv 5 HhNjO in the portion of 
Orał Suspension taken: 

Result = (ruM) x (C s /Cu) x 100 

r y = peak response from the Sampie solution 

r$ - peak response from the Standard solution 

Cs = concentration of USP Nevirapine Anhydrous 
RS in the Standard solution (mg/mt) 

C u = nominał concentration of the Sampie solution 
(mg/mL) 

Acceptance criteria: 9G.0%-1 10.0% 

PERFORMANCE TESTS 
* DlSSOLUTlON <711} 

Medium: 0.1 N hydrochloric acid; 900 ml 
Apparatus 2: 25 rpm 
Time: 45 min 

Analysis: Determine the amount of C15H14N4O dissolved 
by using the following method, 

Diluent: Dehydrated alcohol and water (1:1) 

Mobile phase: Acetonitrile and water (23:77) 

System suitability solution: Transfer 10 mg of USP 
Nevirapine Anhydrous RS and 15 mg of methylparaben 
to a 250-mL volumetric fiask, dissolve with 2 ml of Dilu- 
ent t and dilute with Medium to volume< 

Standard solution: Transfer 28 mg of USP Nevirapine 
Anhydrous RS to a 500-mL voIumetric fiask, add 2 mL 
of Dituent, and son i ca te for 1 min. The Standard will 
not be completely di$solved at this point. Dilute with 
Medium to volume, and visually examine the solution to 
ensure thai the Standard is completely dissolved, The 
finał concentration is 0.056 mg/mL of nevtrapine, 
Sampie soiution: For sampie rnixmg, gently shake the 
bottle for approximately 10 s by inverting it slowly and 
rotating it from side to side. The sampie should be iree 
of air bubbles. Do not sonicate the sampie. Using a 1- 
to 10-ml suitable positive dtsplacement pipet set at 
5 mL, withdraw the equivalent of 50 mg of nevirapine, 
Remove excess Orał Suspension by wiping the outside 
of the tip tarefully so as not to touch the opening of 
the tip. Introduce the sampie into the dissolutron vessel 
over a period of 1-2 s by immersing the tip of the 
pipet midway between the paddle and the side of the 
vessel, approximate}y 1 cm oeiow the meniscus. Simi- 
larly dispense the Orał Suspension into the other ves- 
sels, At 45 min, withdraw 5 mL of the solution under 
test, and pass through a nylon filier of 0.45-pm porę 
size, discarding the first 2 ml. 


Chromatographic system 

{See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 
Column: 3.9-mm x 15-cm; 5-pm packing LI 
Guard column: 3.9-mm x 20-mm; packing LI 
Flow ratę: 1 mL/min 
Injection size: 10pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 5.0 between nevirapine and methyl¬ 
paraben, System suitability solution 
Tailing factor: NMT 1.8, System suitability soiution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Record the chromatograms for at least 14 min, and 
measure the responses for the nevirapine peaks. 
Caiculate the percentage of C 15 HhN 4 0 dissolved: 

Result = (ru x Cs x Vi)/(r s xV 2 xL)x 100 

r g - peak response from the Sampie solution 
Cs - concentration of USP Nevirapine Anhydrous 
RS in the Standard solution (mg/mL) 

Vi - volume of the Medium , 900 mL 
r s - peak response from the Standard solution 
V? = vo!ume of Orał Suspension taken (mL) 

L - la bel daim (mg/mL) 

Tolerances: NLT 80% (Q) of the labefed amount of 
CisHmN^O is dissolved. 

IMPUR1T1E5 
Organie Impurities 
* Procedurę 

Diluent, Solution A, Solution B, Solution C, and Mo¬ 
bile phase: Prepare as directed in the Assoy, 

Standard stock solution: Use the Standard stock solu¬ 
tion, prepared as directed in the Assay< 

Standard solution: 0.3 ug/mL of nevirapme from the 
Standard stock solution diluted with Diluent 
System suitability solution: Prepare as directed in the 
Assav. 

Weight determination: Use the weight obtained as di¬ 
rected for Weight determination in the Assoy. 

Sampie solution; Prepare as directed in the Assay. 
Chromatographic system 
Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 15-cm; 3.5-pm packing L10 
Column temperaturę: 35° 

Flow ratę: 1.5 mL/min 
Injection size: 20 ^lL 
System suitability 

Samples: Standard soiution and System suitability 
soiution 

Suitability requirements 
Resolution: NLT 3.0 between nevirapine and 
nevirapine related compound A and NLT 1.7 be¬ 
tween nevirapine and nevirapine related compound 
B, System suitability soiution 
Tailing factor: NMT 1.5 for nevirapine, System suita¬ 
bility soiution 

Relative standard deviation: NMT 10.0%, Standard 
soiution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of each unknown impurity 
in the portion of Orał Suspension taken: 

Result = (ry/rs) x (C s /Cg) x 100 
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fu — peak response for each impurity from the 
Sam ple solution 

te - peak response for nevlra pi ne from the 
Standard solution 

C 5 = concentration of USP Nevfrapjne Anhydrous 
RS jn the Standard solution (mg/mL) 

Cu - nominał concentration of nevirapine In the 
Sampfe solution (mg/ml) 

Acceptanee criteria 

lndividual unknown impurities: NMT 0.1 % 

Total unknown impurities: NMT 0,2% 

[NÓTE-—The exdpients and their degradation products 
should not be Enduded in the determination of irr- 
purities,] 

SPECIFJC TESTS 

■ Microbial Enumeratson Tests <61 ) and Tests for Speci 
fied MliCROORGANf5ivis (62): It meets the reguirements of 
the tests for absence of Esćhetichfo coli , The total aerobic 
microbial count does not exceed 100 tfu/ml, and the 
total combined molds and yeasts count does not exceed 
50 cfu/ml. 

ADD1TIONAL REQUIREMENTS 

* Fackaging and Storage: Preserve in well-ciosed eon ta in- 
ers. Storę at 25’, excursions permitted between 15° and 
30°. 

• USP Reference Standards <11} 

USP Nevirapine Anhydrous RS 
USP Nevirapine Related Compound A RS 
5,11 -Dihydroóff-11 -ethyl-4-methyl- 
dipyridop^-d^B^eHl^Jdrazepin-ó-ane. 

CmKuN^O 254.29 
USP Newapine Related Compound B RS 
5,1 1 “Dihydro^-methyl-ó/f-oipyridoES^-b^SS^e] 
[1,4]diazepin-6-one. 

C 13 HtoKiO 226.23 


NeySrapirae Tablets 

DEFBNITiON 

Neviraplne Tablets contaln NLT 90.0% and NMT 110,0% of 
the (abefed amount of nevirapine (CisHkN^O). 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197K) 

Sam ple: Transfer a portfon of powdered Tablets equiva- 
lent to 25 mg of neviraplne to a 50-rnL volumetric fiask. 
Dissolve in 10 ml of methylene chloride. Swlrl the solu¬ 
tion for 30-60 s, and pass through a medium slntered- 
glass, frltted vacuum funnek Using a glass syringe, pass 
the fil tratę through a Teflon filter of 0.45-pm porę size. 
Dry the extract at 105° for a minimum of 1 h. 
Acceptanee criteria: Meet the requrrements 

- B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: Acetonitriie and water (23:77) 

Diluent: Dehydrated alcohol and water (1:1) 

System suitability solution: 0.025 mg/ml of USP 
Nevirapine Anhydrous RS and 0.025 mg/ml of USP 
Nevirapine Related Compound A RS In Diluent 
Standard solution: 0.025 mg/ml of USP Newapine 
Anhydrous RS in Diluent 

Sampfe stock solution: Nominally 1 mg/ml of 
nevirapine in Diluent prepared as follows. Transfer 
nevirapine, from finely powdered Tablets (NLT 20), to a 
suitable size volumetric fiask, and add 75% of the finał 
volume wifh Diluent Sonlcate the solution for 20 min. 


then shake for 20 min. Cool to room temperaturę, and 
dilute with Diluent to volume. Centrifuge a portion of 
the resulting solution at 1500 rpm for 5 min. 

Sampfe sofutlon: Nominally 0* *025 mg/mL of 
nedrapine in Diluent from the Sampfe stock solution. FII- 
ter a portion of the resulting solution, and discard the 
first 2 mL of the filtrate. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 
Column: 3.9-mm x 1 5-cm; packing LI 
Flow ratę: 1 m L/min 
fnjection size: 20 pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability reguirements 
Resoiution: NIT 3,0 between nevirapine and 
nevirapine related compound A, System suitability 
solution 

Relatlve standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Sampfes: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
nevirapine (C 15 HnN 4 0) in the portion of Tablets taken: 

Result = (te/fj) x (C$/C v ) x 100 

te - peak response of nevirapine from the Sample 
solution 

te w peak response of nevirapine from the Standard 
solution 

C 5 = concentration of USP Nevirapine Anhydrous 
RS in the Standard solution (mg/mL) 

Cu = nominał concentration nevirapine in the 
Sample solution (mg/mL) 

Acceptanee criteria: 90,0%-11 0.0% 

PERFORMANCE TESTS 
O DlSSOLUTION (711) 

Medium: (Tl M phosphate buffer, pH 2.0 (transferring 
3.9 ml/L of concentrated phosphoric acid and 5,73 g/L 
of monobasic sodlum phosphate monohydrate in water, 
adjust with phosphoric acid to a pH of 2.0 ± 0.02); 

900 ml 

Apparatus 2: 50 rpm. [Notę—U se stainless Steel pad¬ 
ałeś only. Do not use paddles coated with 
polytetrafluoroethyl ene.] 

Time: 60 min 

Mobile phase, Diluent, Chromatographic system, and 
System suitability: Proceed as directed in the Assay. 
Standard stock solution A: 0.054 mg/ml of USP 
Neviraplne Anhydrous RS. Add 10% of the finał volume 
with afcohol and 50% of the finał vofume of Medium. 
Sonicate for 20 min to dissolve, allow to cool to room 
temperaturo, and dilute with Medium to volume. 
Standard stock solution B: 0,028 mg/ml of USP 
Nevirapine Related Compound A RS. Add 0,8% of the 
finał vofume of Diluent, sonicate until completely dis- 
solved, and d iłu te with Medium to volume. 

Standard solution: 0.014 mq/mL of USP Nevirapine 
Anhydrous RS from Standomstock solution A in Medium 
System suitability solution: 0.014 mg/mL of USP 
Nevirapine Anhydrous RS from Standard stock solution A 
and 0,014 mq/mL of USP Nevirapine Related Com¬ 
pound A RS from Standard stock solution B in Medium 
Sample solution: Pass 20 mL of the solution under test 
through a suitable nylon or glass fiber fifter of 0.45-pm 
ore size, and dilute with Medium to obtain a solution 
aving a finał concentration of 0.014 mg/mL of 
nevirapine. 
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Analysis 

Samples: Standard soluthn and Sample soluthn 
Determine the percentage of the labeled amount of 
nevirapine (C T 5 HmN 4 Q) dissoMed: 

Result - (ru/rs) x (C$/D u ) (100/1.) 

r u = peak response from the Sample solution 

rs - peak response from the Standard sofution 

G - concentration of USP Nevirapine Anhydrous 
RS tn the Standard sofution (mg/mL) 

D u = dilution factor for the Sample solution 
V - volume of Medium f 900 ml 
L = la bel da rm (mg/Tab!et) 

Tolerances: NIT 75% (Q) of the labeled amount of 
nevirapine (CisHmNoO) is dissolved, 

® Uniforwiity of Dosace Units (905): Meet the 
requlrements 

iMPURITIES 

* ORGANIC IMPURITIES 

Mobile phase, Diluent, System suitability solution, 
Sample slock solution, and Sample solution: Proceed 
as dfrected in the Assay. 

Standard solution: 0,125 pg/mL of USP Nevirapine An¬ 
hydrous RS from Standard stock solution A in Diluent 
Chromatographic system: Proceed as directed in the 
Assay, except use a run time of al least 1 3 min. 

System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 
Resolution: NLT 3.0 between nevirapine and 
nevirapine related compound A, System suitabiiity 
solution 

Relative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcufate the percentage of each unknown impurity in 
the portion of Tabfets taken: 

Result = (ru/r s ) x (G/ Cu) x 1 00 

ru = peak response of each unknown impurity from 
the Sample solution 

r s = peak response of nevfrapine from the Standard 
solution 

G - concentration of USP Nevrrapine Anhydrous 
RS in the Standard sofution (mg/mL) 

Cu ~ nominał concentration nevirapine in the 
Sample sofution (mg/mL) 

[Notę—D isregard a! i peaks due to the so!vent or exdpi- 
ents and impurity peaks less than 0.1%J 
Acceptance criteri a 

lndivrdual unknown impurity: NMT 0.1 % 

Totai unknown impuriues: NMT 0.2% 

ADDDTIONAL REQUIREMENT$ 

® PACKAGING AMD STORAGE: Preserve in well-closed contain- 
ers. Storę at controifed room temperaturę. 

* USP Reference Standards (11) 

USP Nevirapine Anhydrous RS 
USP Nevirapine Retated Compound A RS 
5,11 -Dihydro-6H-11 -ethyW-methyl- 
dipyrido[3,2-6:2V3- e][l,4]diazepin-6-one 
C 14 HmN^O 254.29 


Niadn 



CcHjNOj 123.11 

3-Pyridinecarboxylic acid; 

Nicotinic acrd [59-67-6]. 

DEFINITION 

Niadn contains NLT 98.0% and NMT 102.0% of niadn 
{C 6 HsNO a ), calculated on the dried basis, 

IDENTIFICATION 

* A. Infrared Absorption (197M) 

* B. Ultraviolet Absorptbon (197U) 

Wavelength rangę: 200-300 nm 
Buffer solution: Dissolve 6.8 g of monobasic potassium 
phosphate in 1000 mL of water, Adjust with 50% so- 
dium hydroxide sofution to a pH of 7.0. 

Sample solution: 20 pg/mL in Buffer sofution 
Acceptance criteria: Meets the reguirements. The Aj??/ 
A 263 ratio is 046-0.52. 

® C The retention time of the major peak of the Sample 
sofution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

ASSAY 
a Procedurę 

Diluent: Methanot and water (82:18) 

Mobile phase: Methano! and water (82:18), adjusted 
with glacial acetic acid to a pH of 3.15 ± 0.05 
System suitability solution: 0,25 mg/mL of USP Niadn 
RS, 0.050 mg/mL of USP 6-Hydroxynicotmic Acid RS, 
and 0.10 mg/mL of pyridine in Diluent 
Standard solution: 0.25 mg/mL of USP Niadn RS in 
Diluent 

Sample solution: 0.25 mg/mL of Niadn in Diluent 
Chromatographic system 
(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 260 nm 

Column: 4.6-mm x 15-cm; 5-pm packing L8 
Fiow ratę: 1.0 mL/min 
Injection volume: 25 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—-The re!ative retention times for pyridine, 
6-hydroxynicotinic acid, and niadn are about 0,14, 
0.64, and 1.0, respectively. System suitability solution .] 

Suitability requirements 

ResoJution: NLT 1.5 between pyridine and ó-hydrox- 
ynicotinic acid and NLT 1.5 between 6-hydroxynio> 
tinic acid and niadn. System suitability solution 
Relative standard deviation: NMT 2.0% for repficate 
injecttons, Standard soluthn 
Analysis 

Samples: Standard sofution and Sample solu don 
Cafcutate the percentage of niadn (GH5NO2) in the 
portion of Niadn taken: 

Result - (W/*) x (G/G) x 100 

ry - peak response of niadn from the Sample 
solution 

ts - peak response of niacin from the Standard 
soluthn 

Cs - concentration of USP Niadn RS in the 
Standard solution (mg/mL) 

Cu = concentration of Niacin in the Sample solution 
(mg/mL) 
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Acceptance cnteria: 9S,0%-102.0% on the dried basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1% 

* Chloride and Sulfate, Chloride (221) 

Standard: 0.15 ml of 0,020 N hydrochloric add 
Sample: 0.50 g of Niacin 
Acceptance criteria: NMT 0.02% 
o Chloride and Sulfate, Sulfate (221) 

Standard: 0.10 mL of 0.020 N sulfuric add 
Sample: 0.50 g of Niacin 
Acceptance criteria: NMT 0.02% 


Delete the foltowing: 

** Heaw Metals, Method i (231) 

Test preparation: Mix 1 g with 4 ml of 1 N acetic acid, 
and dilute with water to 25 mL, Heat gently until solu- 
tion Es complete, and cool. 

Acceptance criteria: NMT 20 ppm* (omd,ii Han-zoiB) 
o Related COMPOUNDS 

Soiution A: DEssolve 0.6 g of glacial acetic acid in 1 L of 
water, and adjust wlth 10% ammonium hydroxide soJu- 
don to a pH of 5,6. 

Soiution B: Acetonitrile and methanoJ (1:1) 

Mobile phase: Gradient elution. See Tobie h 


Table 1 


Time 

(mini 

Soiution A 
( Q /o) 

Soiution B 

(%) 

0 

100 

0 

10* 

100 

0 

30 

20 

80 

35 

20 

80 

36 

100 

0 

4S 

100 

0 


*The gradient start time may be adjusted to achieve the required resolu- 
don between the 6-rnethylnicotinic add and ó,6'-dinicGlinic add peaks of 
the System suitability soiution. 


System suitability soiution: Transfer 3 mg each of USP 
ó-Methylnicotrnrc Acid RS, USP 6,6^DinEcotEnic Add RS, 
and pyrEdine to a 100-rnl volumetric fiask, dEssolve, and 
diiute with Soiution A to volume. Transfer 2,0 mL of the 
resultant soiution to a 5-mL volumetric fiask, and dElute 
with Soiution A to voiume. 

Standard soiution: 0.012 mg/mL of USP Niacin RS in 
Soiution A 

Sample soiution: Transfer 120 mg of Niacin to a 10-mL 
volumetric fiask, add 200 pL of 10% ammonium hy- 
droxide soiution, and dilute with Soiution A to volume, 
Shake the fiask until the NEacin Es completely dEssoEved. 
Chromatographic system 
(See Chromotograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 250 nm 

Column: 4,6-mm x 25-cm; 4-pm packing LI 

Coiumn temperaturę: 1 5° 

Flow ratę: 1.0 mL/min 
Injection volume: 10 pL 
System suitability 

Sam pies: System suitability soiution and Standard 
soiution 

[Notę—T he re!ative retention times for ó-methylnico- 
tinic add, ó,ó'-dinicotinic acid, and pyrEdine are about 
1.0, 1.03, and 1.4, respectively, System suitability 
soiutionĄ 

Suitability reguirements 

Resolution: NLT 1.5 between 6-methylnicotinic acid 
and 6,6'-dinicotinic acid peaks, System suitability 
soiution 


Relative standard deviation: NMT 10,0% for repii- 
ca te EnjectEons, Standard soiution 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of each Empunty En the por- 
tlon of NEacin taken: 

Result = (rufrs) x (C s /G) x 100 

fu = peak response of each Empurity from the 
Sample soiution 

rs - peak response of niacin from the Standard 
soiution 

Cs = concentration of USP Niacin RS En the 
Standard soiution (mg/mL) 

Cu ~ concentration of Niacin in the Sample soiution 
(mg/mL) 

Acceptance criteria: See Tobie 2. Disregard any impu- 
rity peak less than 0.03%, 


Table 2 


Name 

ReBative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

1 sod n cha meronie add 

0,38 

0.05 

6-Hvdroxvnicotinic add 

0.63 

0.05 

Isonicotinic acid 

0.92 

0.05 

Niacin 

1.00 

_ 

6-MethvJnicotinic acid 

2,61 

0,05 

ó,6'-Dinicotinic acid 

2.68 

0,05 

5-Nitronicotinic add 

2.76 

0.05 

Pyridine 

3.76 

0.05 

3-Nitrapyridine 

3.83 

0.05 

3,5-DinilroDvridine 

4.03 

0.05 

3-Ethylpvridine 

4.72 

0.05 

5 -Elby 1 -2 -me Lh v 1 p v ri d i n e 

5.00 

0.05 

Any IndMdual 
uńsperified impurity 

— 

0.05 

To tal 

impurities 

— 

0,20 


SPECIFK TESTS 
o Loss ON DRVING (731) 

Analysis: Dry at 105° for 1 h, 

Acceptance criteria: NMT 1,0% 

ADDSTIONAL REQU9REEV1ENTS 

o Fackageng and Storage: Preserve in welhdosed 
containers. 

Q USP Reference Standards (11) 

USP ó,ó'-DinEcQfEnic Add RS 
USP 6-HydroxynicotEnic Acid RS 
USP ó-Methylnicotinic Acid RS 
USP NEacin RS 


Naacan Baijeetion 

» Niacin Injection is a sterile soiution of Niacin 
and niacin sodium in Water for Injection, madę 
with the aid of Sodium Carbonate or Sodium Hy- 
droxide. It contains not less than 95.0 percent 
and not morę than 110.0 percent of the labeled 
amount of CeHsNCh. 

Padcaging and storage —Preserve in single-dose or in 
multiple-dose containers, preferably of Type 1 glass. 
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USP Reference stantfards (11)— 

USP Endotoxin RS 
USP Niacin RS 

Identification—To a volume of injection, equivalent to 
about 100 mg of niacrn, add 0.3 mL of 3 N hydrochfoiic 
add, evaporate, iF necessary, on a steam bath to about 
2 mL, and allow to stand for 1 hour in a cooi place. Filier by 
suction, wash with smali volumes of ice-cold water until the 
last washtng does not give a reaction for chfonde, and dr/ 
at 105° for 1 hour: the niacin so obtained responds to Iden¬ 
tification tests A and B under Niacin. 

Bacterial Endotoxins Test (85)—It contains not morę 
than 3.5 USP Endotoxin Units per mg of niadn. 
pH (791): between 4.0 and 6.0. 

Other reąuirements—II meets the requirements under In « 
jections and fmplanted Drug Products (1). 

Assay—Proceed with Injection as directed for Niacin or Nia- 
dnamide Assay (441), Chemical Method, using Standard Nio- 
dn Preparation as the Standard Preparation in the Assay Pro¬ 
cedurę , and the foflowing as the Assay Preparation . Transfer 
an accurateiy measured volume of Injection, equivalent to 
about 50 mg of niacin, to a 500-mL vo!umetric fiask, diiute 
with water to volume, and mix. Transfer 10.0 mL of this 
solution to a 200-mL volumetric fiask, diiute with water to 
volume, and mix, Calculate the quantity, in mg, of C* *H 5 NCb 
in each ml of the Injection taken by the formula: 

(50/V)(Au/As) 

in which 17 i$ the volume, in mL, of Injection taken. 


Niacin Tablets 


DEFINTTION 

Niacin Tablets contain NLT 90.0% and NMT 110.0% of the 
labeled amount of niacin (QHjNQ z ). 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197M) 

Sample: Heat a portion of finely powdered Tablets, 
equivalent to 500 mg of niacin, with 25 mL of alcohol 
on a steam bath for a few min. Fi!ter, and wash the 
residue with a few mL of hot alcohol. To the filtrate add 
30 mL of water, and evaporate to 25 mL on the steam 
bath. Cooi, fil ter if rnsoluble matter separates, and evap- 
orate the filtrate to 10 mL, Cooi, and place in a refriger- 
ator for 1 h. Filter the separated niacin with suetion, 
wash it with a few mL ot cold alcohol, and dry at 105° 
for 1 h. 

Acceptance criteria: Meet the requirements 

* B. Ultraviolet Absorptjon (T97U) 

Medium: 6.8 mg/ml of monobasic potassium phos- 
phate in water, adjusted to a pH of 7,0 with 50% so- 
dium hydroxide solution 

Sample solution: 20 pg/mL in Medium from the Sample 
obtained in the Identification test A 
Acceptance criteria: Meets the reguirements in the 
chapter The A n ?iA 26 z ratio is 0.46-0.50. 

* C. The retention time of the maior peak of the Sample 

solution eorresponds to that of the Standard solution, as 
obtained in the Assay . 

ASSAY 

* PROCEDUR! 

Solution A: 5-mM solution of sodium 1-hex- 
anesulfonate in water 

Mobile phase: Methanol, acetonitrile, gladal acetic 
acid, and Solution A (14:7:1:78) 


Standard solution: 0.050 mg/ml of USP Niacin RS in 
water, Dissolve with the aid of heat in a steam bath* 
Sample solution: Transfer an equivalent to 500 mg of 
Niacin from NLT 20 finely powdered Tablets to a suita- 
ble fiask. Add 50 mL of water, and heat on a steam 
bath for 30 min. Sonicate for 2 min, shake by mechani 
cal means for 15 min, and cooi to room temperaturę, 
Diiute with water to 0.050 mg/mL, and filter. 
Chromatographic system 
(See Chromatography (62^) ł System Suitability,) 

Modę: LC 

Detector: UV 262 nm 
Cokrmn: 4-mm x 30-cm; packi ng LI 
Flow ratę: 1.3 mt/min 
Injection size: 20 jiiL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Coiumn efficiency: NLT 1000 theoreticaf plates for 
the anaiyte peak 

Tailing factor: NMT 2.0 for the anaiyte peak 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of nia¬ 
cin (CńHsNO?) in the portion of Tablets taken: 

Result = (W/s) x (QfCu) x 100 

ru = peak area from the Sample solution 

n = peak area from the Standard solution 

Cs = concentration of USP Niacin RS in the 
Standard solution (rng/rnL) 

Cu = nominał concentration of niacin in the Sample 
solution (mg/mL) 

Acceptance criteria: 90.0%-110,0% 

PERFORMANCE TESTS 
* Djssolution (711) 

Medium: 0.1 N hydrochloric add; 900 mL 
Apparatus 1: 100 rpm 
Time: 60 min 

Standard solution: 0,02 mg/mL of USP Niacin RS in 
the Medium 

Sample solution: Filtered portion of the solution under 
test, suitably dtluted with the Medium if necessary 
instrumental eonditlons 
(See Uliraviolet- Vtsible Spectroscopy (857).) 

Modę: UV 

Anaiytical wavelength: Maximum at about 260 nm 
Analysis 

Samples: Standard solution and Sample solution 
Determine the concentration of niacin in the Sample 
solution in comparison with the Standard solution . 
Calculate the percentage of the labeled amount of nia¬ 
cin (CshkNCb) disso1ved: 

Result - (t x D x 17/L) x 100 

C = determfned concentration of niacin in the 
Sample solution (mg/mL) 

D = dilution factor for the Sample solution 
V = voiume of Medium, 900 mL 
i - tabel claim (mg/Tablet) 

Toierances: NLT 65% (Q) of the labeled amount of nia¬ 
cin (OihkNCh) is dissolved. 

4 Uniformuy of Dosace Units (905): Meet the 
reguirements 

ADDITIONAŁ REQUIREMENTS 

4 Packacinc and Storace: Preserve in weil-dosed 
containers. 
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® USP Referenci Standards (11) 
USP Niacin RS 


Niacin Extended-Re0ease Tablets 


DEFINITION 

Niacin Extended-Release Tablets contain NLT 90.0% and 
NMT 110.0% of the labeled amount of niadn (GH 5 NQz). 

IDENTIFICATION 

o A. The retention time of the major peak of the Sampie 
solution corresponds to that of the Standard solution , as 
obfained In the Assay . 

ASSAY 
* Procedurę 

Drluent: Methanol and water (82:18) 

Mobile phase; Methanol and water (82:18), adjusted 
with glacial acetic acid to a pH of 3.15 ± 0.05 
Standard solution: 250 ]ig/mL of USP Niacin RS, 

50 jug/mL of USP 6-HydroxynicotInic Acid RS, and 
97.8 fig/mL of pyridine in Diluent 

Sampie solution: Transfer a quantity of powder, equiw 
alent to 50 mg of niadn from NLT 20 finely powdered 
Tablets, to a suitable fiask, add Diluent, and stir for 2 h. 
Dii ute with Diluent to a finał concentratlon of 250 pg/ 
mL of niacin. 

Chromatographic system 

(See Chromatograpny (62 1), System SuitabHity.) 

Modę: LC 

Detector: UV 260 nm 

Coiumn: 4.6-mm x 15-cm; 5-pm packing L8 
Flow ratę: 1 ,0 mL/min 
Injection volume: 25 pL 
System suitability 
Sampie: Standard solution 
[Notę—S ee Tabie 4 for refative retention times,) 
Suitability requirements 

Resolutlon: NLT 1.5 between pyridine and 6-hydrox- 
ynicotrnic acid, and NLT 1.5 between ć-hydroxynfcQ- 
tinic acid and niacin 

Relative standard deviation: NMT 3.0% for each of 
the peaks 
Analysis 

Sampfes: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of nia¬ 
dn (CU-I 5 NG 2 ) in the portion of Tablets laken: 

Resuit = (ru/n) x (Cs/ Cu) x 100 

r u = peak area of niacin from the Sampie solution 

n = peak area of niacin from the Standard solution 

C 5 - concentratlon of USP Niacin RS in the 
Standard solution (mg/ml) 

Cu - nominał concentratlon of niacin in the Somple 
solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
» Dissolutidn (711) 

Test 1 

Medium: Water; 900 mL 
Apparatus 1: 100 rpm 

Times: 1, 3, 6, 9, 12, and 20 h; without Medium re - 
placement. [Notę—W ith dra w the same voiume at each 
time point.] 

Solution A: Solution of sodium heptanesulfonate in 
acetic add, methanol, and water (4:44:33:19), w/w 1 
Mobile phase: Mlxture of methanol, water, and Solu¬ 
tion A (560:440:25) 

1 Commercially ayaiiable from Waters Corporation as PIC B 7 Reagent (Part 
#85103). 


Standard solution: USP Niacin RS at a known concen- 
tration in water in the rangę of 75-750 pg/mL 
Sampie soiution: Filtered portion of the solution 
under test sultabiy diluted with Medium if necessary 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Coiumn: 3,9-mm x 1 5-cm; 1 0-pm packing LI 
Flow ratę: 1.0 mL/min 
Injection volume: 15 pL 
System suitability 
Sampie: Standard solution 
Suitability requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Anaiysis 

Sam pies: Standard solution and Sampie solution 
Determine, in mg/mL, the content of niacin (GH 5 NO 2 ) 
in the Medium at each time point: 

Resuit - (rty/fs) x G x D 

ru ~ peak area of niacin from the Sampie solution 

n = peak area of niadn from the Standard soiution 

G - concentration of USP Niacin RS in the 
Standard solution (mg/mL) 

D ~ dliution factor for the Sampie solution 
Calculate the percentage of the labeled amount of 
niacin (GhbNOz) dissolved at each time point: 

At 1 h: 

Resulh — (Cj x l//L)x 100 

At 3 h: 

Resultz - [G x(V- V s ) + G x V s ] x 100 /L 
At 6 h: 

Results = {G x [V - 2 x V s ] + (Ci + C 2 ) x V$ x 100 /L 
At 9 h: 

ResufŁi = [C 4 x [V - 3 x V s ] 4 (G 4 C 2 + Ci) x V$] x 
100/L 

At 1 2 h: 

Results = {Ci x [V-4 x 1 /J 4 (C, + G+G+ G) x V s } 
x 100/L 

At 20 h: 

Resuit^ “ {C 6 x [V - 5 x l/ 5 ] 4 (G 4 G + G + G 4 Cs) x 
V s ] x 100/L 

C = as G, C 2 , C 6/ the content of niadn in the 

Medium at each time point (mg/mL) 

V - volume of Medium, 900 mL 
Vs = volume of sampie withdrawn at each time 
point (mL) 

i - label claim (mg/Tabiet) 

Tolerances: The percentage of the labeled amount of 
niacin (GH 5 NO z ) dissolved at the times specified in 
Ta bies l f 2 f and 3 conforms to Acceptance Table 2 in 
Dissolution (7 11). 


Table 1. For Tablets labeled to contain 500 mg or 
less/Tablet 


Time 

Amount Pi»olved 

(h 3 

f%> 

1 

NMT 15 

3 

17-32 

6 

33-48 
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Table 1* For Tablets labeled to contain 500 mg or 


less/Tablet (Continueć) 


Time 

Amount Dissolueti 

(h> 

t%) 

9 

43^63 

12 

52-77 

20 

NIT 75 


Table 2. Por Tablets labeled to contain 750 mg/Tablet 


Time 

lt!) 

Amount Di$solved 

1 

NMT 15 

3 

16-31 

6 

31 —46 

9 

42-62 

12 

51-76 

20 

NLT 75 


Table 5. For Tablets labeled to contain 1000 mg/Tablet 


Time 

ttń 

Amount Dfssolved 
f%> 

l 

NMT 15 

3 

15-30 

6 

30-45 

9 

40-60 

12 

50-75 

20 

NLT 75 


Test 2: If the product compfies with this test, the label- 
ing EndEcates that lt meets USP Dissolutlon Jest 2, 

Acid stage medium: 0/1 N hydrochloric acid; 900 mL 
Buffer stage medium: 6,8 g of monobasic potassEum 
phosphate and 0,89 g of sodium hydro* ide peliets in 
1000 mL of water. Adjust with diluted sodium hydrox- 
ide or phosphoric acid to a pH of 6 . 8 ; 900 ml. 
Apparatus 1: 100 rpm 

Times: 1, 4, 12, and 24 h: 1 and 4 h tn the Acid stage 
medium; 12 and 24 h in the Buffer stage medium , Re- 
place the vo!ume withdrawn with the equal volume of 
medium preheated to 37 + 0,51 
Procedurę: After 4 h replace the Acid stage medium 
with the Buffer stage medium , and run the test for the 
times specified (additional 20 h for a total of 24 h). 
[Notę—W ithdraw the same volume at each time point. 
Pass a portion of the solution through a suitable fElter.j 
Standard stock solution: 0,2 mg/mL of USP Niacin RS 
En water 

Standard solution 1: Dli u te Standard stock solution 
with Acid stage medium to a finał concentration of 
0,01 mg/mL of USP Niacin RS. 

Standard solution 2 : Dilute Standard stock solution 
with Buffer stage medium to a finał concentration of 
0.01 mg/mL of USP Niacin RS. 

Sample solution 

For Tablets labeled to contain 500 mg: Dilute a 

fiftered portion of the sofution under test with appro- 
priate dissolutEon medium 25-fold, 

For Tablets labeled to contain 750 mg: Dilute a 
filtered portion of the solution under test with appro- 
priate dissofution medium 33-foid, 

For Tablets labeled to contain 1000 mg: Dilute a 
fiftered portion of the solution under test with appro- 
priate dissolution medium 50-fold. 


Instrumental conditlons 

(See Uitraviolet-Visible Spectroscopy {857},) 

Modę: UV 

Analytical wavefength: 262 nm 
Path iength: 1 cm 

Blank: Acid stage medium or Buffer stage medium 

Anaiysis 

Samples: Standard solution 1 or Standard solution 2 
ano Sample solution 

Determine the concentration, in mg/mL, of niacin 
(CeUNOz) in the sample withdrawn from the vessel 
at each time point: 

Result - [(Au - A b )/A$] x Q x D 

Au - absorbance of the Sample solution 
Aa - absorbance of the Blank 

A s - absorbance of the Standard solution 

Cs = concentration of USP Niacin RS En the 
Standard solution (mg/mL) 

D = dilution factor for the Sample solution 
Calculate the percentage of the labeled amount of 
niacin (CfiHsNCM dlssolved at each time point: 

At 1 h: 

Resulb - (Ci x V) x 1 00/L 

At 4 h: 

Resulti = (Q x V ł Cj x V s ) x 100/L 

At 12 h: 

Result = [(Q + Q) x V + C? x V 5 ] x 100 /L 
At 24 h: 

ResulU - [(& + Ci) x V + (Q + Q) x Vs] x 1 00/1 

C = as C} t Ca, the content of niacin in the 
related dissolutlon medium at each time 
point (mg/mL) 

V = volume of Medium , 900 mL 
Vs - volume of sample withdrawn at each time 
point (mL) 

i = label claim (mg/Tabfet) 

Tolerances: The percentage of the labeled amount of 
niacin (C 0 H 5 NO 2 ) dissoked at the times specified in 
Tahles 4 and 5 conforms to Acceptance Tobie 2 in Dis¬ 
solution (711). 


Table 4, For Tablets labeled to contain 500 mg/TabJet 


Time 

<h> 

Amount Dis$olved 

1 

. 

NMT 25 

4 

30-50 

12 

65-85 

24 

NLT 80 


Table 5* For Tablets labeled to contain 750 and 1000 mg/ 
Tablet 


Time 

(h) 

Amount Dissolved 
(%1 

1 

NMT 25 

4 

30-50 

12 

55-75 

24 

NLT 80 


* Uniformity of Oosage Units (905): Meet the 
reguirements 
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IMPURITIES 
* ORGANIC IMPURITIES 

Diluent, Mobile phase, Standard solution, Sample so¬ 
lution, Chromatographic system, and System suitabil- 
ity: Proceed as directed m the Assoy, 

Anałysis 

Samples: Standard soiution and Sample solution 
Calculate the percentage of 6-hydroxynicotink acid or 
pyridine in tne portion of Tablets taken: 

Result - (fu/rj) x (Cs/Cu) x 100 

r u = peak area of 6-hydroxynicotinic add or 
pyridine from the Sample solution 

r s = peak area of 6-hydroxynicotinic add or 
pyridine from the Standard solution 

G = concentration of USP 6-Hydroxynicotinic Add 
RS or pyridine in the Standard solution 
(lig/mL) 

Cu - nominał concentration of niacin tn the Sample 
solution (pg/mL) 

Calculate the percentage of any unspedfled impurity In 
the portion of Tablets taken: 

Result - (rJn) x (QfCu) x 100 

r u - peak area of eath impurity from the Sample 
solution 

n = peak area of niacin from the Standard solution 

Cs = concentration of USP Niacin RS in the 

Standard solution (pg/mL) 

Cu - nominał concentration of niacin in the Sample 
solution (jjg/mL) 

Acceptance criteria: See Table 6 , 


Table 6 


Na me 

Refative 

Retention 

Ttme 

Acceptance 
Criteria, 
NMT (%> 

Pyridine 

0T4 

0,2 

6-Hvdroxvnicotifiic acid 

0.64 

0.2 

Niacin 

T.O 

„ _ „ 

Anv unspecified impurity 


on 

To tal impurities 

— 

TO 


ADDITIONAL REQUIREMENTS 

• Packaging and Storage; Preserze in tight containers. 

• La beli ng: When morę than one Dissolution test is given, 
the labeting States the Dissolution test used only if Tesf / 
is not used 

• USP Reference Standards <11} 

USP ó-Hydroxynicotinic Add RS 
USP Niacin RS 


Niacinamide 



C 6 H 6 N 2 0 122.12 

3-Pyrrdinecarboxamide; 

Nicotinamide [98-92-0]. 

DEFINITION 

Niacinamide contains NLT 98.5% and NMT 101.5% of nia¬ 
cinamide (CóHUN^O), calculated on the dried basis. 


IDENTIFICATION 

* A. INFRARED ABSORPTION <197K) 

* B. ULTRAVIOLET ABSORPTION (197U) 

Sample solution: 20 pg/mL in water 
Acceptance critena: It meets the requirements in the 
chapter, and the A 2Ąi /A 262 ratio is 0,63-0,67. 

A5SAY 

* Procedurę 

Mobile phase: Methanol and 0.005 M sodium 1-hep- 
tanesulfonate (30:70) 

Standard solution: Transfer 50 mg of USP Niacinamide 
RS to a 100-mL voiumetric fiask, Add 3 ml of water to 
dissolve, and di lute with Mobile phase to vo!ume. Dtlute 
with Mobile phase to 0,04 mg/mL, 

Niacin standard solution Prepare as directed in the 
Standard solution , using USP Niacin RS instead of USP 
Niacinamide RS. 

Sample soiution: Prepare as directed in the Standard 
solution f using Niacinamide instead of USP Niacinamide 
RS. 

System sultability solution: Mix equat volumes of the 
Standard solution and Niacin standard solution. 
Chromatographic system 
(See Chromatography (621), System Suitability ,) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 2 m L/min 
Injection size: 20 jiL 
System sultability 

Samples: Standard solution and System suitability 
solution 

Suitability requirements 

ResoluMon: NLT 3.0 between niacin and niacinamide. 
System suitability solution 

Relative standard deviation: NMT 2.0%, Standard 
soiution 
Anałysis 

Samples: Standard solution and Somple solution 
Calculate the percentage of niacinamide (CńHóM^O) in 
the portion of Niacinamide taken: 

Result - (ru/rj) x ( QfCu ) x 100 

ru = peak area from the Sample solution 

r$ = peak area from the Standard solution 

Cs = concentration of USP Niacinamide RS in the 
Standard solution (mg/mL) 

Cu = concentration of Niacinamide in the Somple 
solution (mg/mL) 

Acceptance criteria: 98.5%-101.5% on the dried basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1% 

Delete the fotlowing: 

•• Heavy Metals, Method II (231): NMT 30 ppm* (omciHi i, 

|jfv?oies 

* readiłv carbonizable substances (271) 

Sample solution: Dissolve 200 mg of Niacinamide in 
5 mL of sulfurk acid. 

Acceptance criteria: The Sample solution has no morę 
color than Matching fluid 4. 

5PECIFEC TESTS 

* Melting Rangę or Temperaturę (741): 128°-131 0 

* Loss on Drying (731): Dry a sample over silica gel for 4 

h: it loses NMT 0,5% of its weighL 
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ADDITIONAL REQUIREMENT5 

* Packaging anp Storage: Pre$erve in trght containers, 

* USP Referenci Standahds (11) 

USP Niacin RS 
USP Niadnamide RS 


NBacinaimide Injection 

» Niacinamide Injection is a stenie solution of Ni¬ 
adnamide in Water for Injection. It contains not 
less than 95,0 percent and not morę than 
110,0 percent of the labeled amount of 
C 6 H 6 N 2 G, 

Packaging and storage—Presen/e in single-dose or in 
multlpłe-dose containers, preferably of Type I glass. 

USP Reference standards (11)— 

USP Niacinamide RS 
USP Endotoxin RS 

Identification—Di lute a guantity of the Injection, eouiva- 
lent to about 200 mg of niacinamide, with water to about 
lOmL. Add 1 mL of 2,5 N sodium hydroxide, evaporate on 
a steam bath to dryness, add 5 mL of water, and similarly 
evaporate to about 1 mL during the initial evaporation, the 
odor of ammonia is perceptibfe. Neutralize to fitmus paper 
with 3 N hydrochloric acta, add 1 mL of the add in excess, 
and place the solution in a refrigerator for 2 hours. Then 
filter, wash the precipitated niacin with smali portions of ice- 
coid water until free from chloride, and dry at 105° for 
1 hour: the IR absorptlon spectrum of a potassium bromide 
dispersion of the residue so obtained exhibits maxima only 
at the same wavelengths as that of a similar preparation of 
USP Niacinamide RS, 

BacterlaJ Endotoxins Test (85)—It contains not morę 
than 3.5 USP Endotaxln Units per mg of niacinamide. 
pH (791): between 5.0 and 7.0. 

Other reąuirements—It meets the requirements under In- 
jections and Impianted Orug Products (1). 

Assay —Proceed with Injection as directed for under Niacin 
or Niacinamide Assay (441), Chemical Method f using Standard 
Niadnamide Preparation as the Standard Preparation in the 
Assoy Procedurę , and the foli owi ng as the Assoy Preparation. 
Dflute an accurately measured voTume of Injection, equiva- 
ient to about 50 mg of niacinamide, with water to 500 ml 
in a volumetnc fiask, and mix. Pipet 10 mL of the solution 
into a 100-mL volumetric fiask, dilute with water to yolume, 
and mix. Calcu la te the guantity, in mg, of QHćN 2 0 in each 
ml of the Injection taken by the formula: 

(50 / V)(Au / As) 

in whlch V is the volume, in mL, of Injection taken. 


Niacinamide Tablets 


DEFINITION 

Niacinamide Tablets contaln NLT 90,0% and NMT 110.0% 
of the labeled amount of niacinamide (CńHJM 2 0), 

IDENTIFICATION 

* A, Infrared Absorption (197K) 

Sampie: Extract a guantity of powdered Tablets, equiv- 
alent to 500 mq of niadnamide, with two 10-mL por¬ 
tions of alcohoC evaporate the filtered alcohol extracts 
on a steam bath, and dry at 80° for 2 h. 


Acceptance criteria: Meet the requirements 

* B. UtTRAVIOLET ABSORPTION (197U) 

Sampie solution: 20 jug/mL of niadnamide in water 
from the Sampie obtained in Identification test A 
Acceptance criteria: Meets the reguirements in the 
chapter, The ratio A usfAiaz ts 0.63-0.67. 

ASSAY 

* Niacin or Niacinamide Assay, Chemical Method (441) 

Standard niacinamide preparation: Prepare as di- 
rected in the chapter. 

Assay preparation: Transfer an equivalent of 25 mg of 
niacinarmde, from NLT 10 finely powdered Tablets, to a 
suitabfe fiask, Add 50 mL of water and heat, if neces- 
sary, until no morę dissofves. Cool, dilute with water to 
10 ug/mL, mix, and filter. 

Analysis: Proceed as directed in the chapter for 
Procedurę, 

Calculate the percentage of the labeled amount of nia¬ 
cinamide (CńHfiNzO) In the portion of Tablets taken: 

Result = (Av/A s ) x (Cif Cu) x 100 

4^ - absorbance of the Assay preparation 

Aj s absorbance of the Standard niadnamide 
preparation 

Ci = concentration of the Standard niadnamide 
preparation (|ig/ml) 

Cu - nominał concentration of niacinamide in the 
Assay preparation (pg/mL) 

Acceptance criteria: 90.0%-11G.O% 

PERFORMANCE TE5TS 

* DissoLUTfON, Procedurę for a Pooled Sampie (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Standard solution: Known concentration of USP Nia¬ 
cinamide RS in the Medium 

Sampie solution: Filtered portion of the solution under 
test, suitably diluted with the Medium if necessary 
Mobile phase: A mixture of methanol, glacial acetic 
add, and water (27:1:73) containing 140 mg of sodium 
1-hexanesulfonate per 100 ml 
Chromatographfc system 
(See Chromatography (621), System Suitability ,) 

Modę: LC 

Detector: UV 280 nm 
Coiumn: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection size: 10 pL 
System suitability 
Sampie: Standard solution 
Suitability reguirements 
Relative standard deviation: NMT 3.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of nia¬ 
cinamide (CfiH 6 N 2 0) aissoIved: 

Result = (r u f x (Cs x D x V/i) x 100 

fu - peak area of niacinamide from the Sampie 
solution 

n - peak area of niadnamide from the Standard 
solution 

Ci = concentration of USP Niacinamide RS in the 
Standard solution (mg/ml) 

D ~ dilution factor for the Sampie solution 
V - yofume of Medium, 900 ml 
L = label claim (mg/Tablet) 

Tolerances: NLT 75% (Q) of the labeled amount of nia¬ 
cinamide (C 6 H e N 2 0) is dissolved. 

* Uniformity of Dosage Units (905): Meet the 

reguirements 
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ADDITEONAL REQUIREMENT5 

* Packaging and Storage: Preserve m tight containers. 

• USP Reference Stand ar ds (11) 

USP Niacinamide RS 


Nicardipine Hydrochloride 



C a# H»N 3 <VHCI 515.99 

3,5-Pyridinedicarboxylic add, l,4«dihydn>2,6-dimethyl- 
4-(3-nitrophenyJ)-, metbyl 2-[methyl(phenylmethy- 
l)amino]ethyl ester, monohydrochloride; 

2-(Benzylmethylamino)ethyl methyl 1,4-dihydro-2 # 6-d(- 
methyl-4-(m-nitropheny])-3 / 5-pyndinedicarboxylate mono- 
hydrochforide [54527-84-3]. 

Nicardipine free base 

C 26 H2 9 N 3 O ń 479.52 

[55985-32-5], 

DEFSNITSON 

Nicardipine Hydrochloride contains NLT 98.0% and NMT 
102.0% of nicardipine hydrochloride (CjcHz^N^Oe ■ HCI), 
calculated on the dried basis. 

IDENTIFICATION 

* A, INFRARED ABSORPTtON (197K) 

* 6. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

* G Identification Tests— General, Chloride (191) 

Sample solution: 2,5 mg/mL in methanol 
Acceptance critena: Meets the reąuirements 

AS5AY 

* Procedurę 

Protect all Solutions from light 

Buffer: 6.8 g/L of monobasic potassium phosphate in 
water. Adjust the solution with potassium hydroxide to 
a pH of 4.8. 

Solution A: Acetonitrile and methanol (82:18) 

Mobile phase: Solution A and Buffer (40:60) 

System suita bil i ty solution: 0.6 mg/mL of USP Nr- 
cardipme Hydrochloride RS in Mobile phase prepared as 
follows. To a suitable amount of USP Nicardipine Hy- 
drochloride RS in a suitable volumetric fiask add Mobile 
phase to fili about 1 0% of the volume of the fiask, and 
sonicate for 2 min. Then add 10% hydrogen peroxide 
solution to fili an additionai 10% of the volume of the 
fiask. AIJow it to stand for 30 min, then dilute with 
Mobile phase to volume. 

Nicardipine Hydrochloride degrades to produce nr- 
cardipjne pyridme analog, nicardipine dimethyl ester 
analog, and nicardipine bis analog. Use a freshly pre¬ 
pared sample to avoid further degradation for analysis. 
Standard solution: 0.1 mq/mL of USP Nicardipine Hy¬ 
drochloride RS in Mobile phase 

Sample solution: OJ mg/mL of Nicardipine Hydrochlo¬ 
ride in Mobile phase . [Notę—S onication may be neces- 
sary for complete dissolution.] 


Chromatographic system 

(See Chromatograpny (621), System Suitabiiity .) 

Modę: LC 

Detector: UV 237 nm 

Column: 4.6-mm x 25-crn; 5-pm packing L7 
Column temperaturę: 35°-40°. [Non—To attaln reso- 
lution, the Column temperaturę may be adjusted in- 
stead of the Mobile phase composition*] 

Flow ratę: 1,5 mL/rnin 
Injection volume: 50 |iL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity reguirements 
Tailing factor: NMT 2.0, Standard solution 
Relatlve standard deviation: NMT 0.73%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of nicardipine hydrochloride 
(GwH#NjO* > MCI) in the portion of Nicardipine Hydro¬ 
chloride taken: 

Result = (fu/fs) x (Cs/G) x 100 

ru - peak response of nicardipine from the Sample 
solution 

rj - peak response of nicardipine from the 
Standard solution 

G * concentration of USP Nicardipine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

G = concentration of Nicardipine Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: 98.0%-1G2.0% on the dried basis 

IMPURIT1ES 

• Residue on Ignition (281): NMT 0,1% 


Detete the followlng: 

** Heavy Metals, Method II (231): NMT 20 ppm# (DttlCtfl T- 

Jafr- 2018 ) 

* Organu: Impurities 

Protect all Solutions from light 

Buffer, Solution A, Mobile phase, and System suitabil- 
ity solution: Proceed as directed in the Assay . 
Standard solution: 3 pg/mL of USP Nicardipine Hydro¬ 
chloride RS in Mobile phase 

Sample solution: 0.6 mg/mL of Nicardipine Hydrochlo¬ 
ride in Mobile phase. [Notę—S onication may be neces- 
sary for complete dissolution.] 

Chromatographic system: Proceed as directed in the 
Assay, except for the Run time , 

Run time: NLT 4 Limes the retention time of 
nicardipine 
System suitabiiity 

Samples: System suitabiiity solution and Standard 
solution 

[MOTE—See Tobie 1 for the relative retention limes.] 

Suitabiiity reguirements 

Resolution: NLT 1.5 between nicardipine and ni¬ 
cardipine dimethyl ester analog and NLT 1.5 between 
nicardipine bis analog and nicardipine dimethyl ester 
analog. System suitabiiity solution 
Relative standard deviation: NMT 2%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of each IndhriduaJ impurity In 
the portion of the sample taken: 

Result = (ru/h) x (Cs/G) x T 00 

r u = peak response of each impurity from the 
Sample solution 
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n - peak response of nicardipine from the 
Standard solutian 

Cs = concentration of USP Nicardipine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - concentration of Nicardipine Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: See Tobie h Disregard peaks less 
than 0.01%* * 


Table 1 


Na me 

Relatlve 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Nicardipine pyridine analoa* 

0.67 

0.1 

Nicardipine 

1.00 

__ 

Nicardioine dimethył ester analop 1 * 

T .20 

0.5 

Nicardtoine bis analoq c 

133 

0.5 

Any other indiyidual unidentified 
rmourity 

— 

0.1 

Totai impuriEJes 

— 

1.0 


* 3’{2-[Bemyl(methylJamino]ethyll 5-methyl 2,6-dimethyl-4-(3-nitrQphen- 
yJ)pyrid ine- 3,5-d ica rboxyla Le d ihydroth lorid e. 
b Dimethył 2,6'dimethy[-4-(3-nitropheny])-l ,4-dibydrapyridine-3,5-di' 
carboxylat6. 

c Brs{2*[benj:yl(fnethyl)arninolethyl) 2,6-dimetbyM-£3-niUQpheny3)-l ,4- 
d fhy d ropy ri d ine-3,5-dłca rboxy 3 a te di hy d roch loride. 

SPECiFIC TESTS 

* Loss ON DRYING (731) 

Analysis: Dry at 105°, protected from light, to constant 
weight 

Acceptance criteria: NMT 0.5% 

APDmONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tightly closed con- 

tainers, protected from light 

* USP Reference Standard; (11) 

USP Nicardipine Hydrochloride RS 


Nicardipine Hydrochloride ln|ection 

DEFINITION 

Nicardipine Hydrochloride Injection is a stenie solution of 
Nicardipine Hydrochloride. It contains NTL 90.0% and 
NMT 110.0% each of Ehe fabeled amount of nicardipine 
hydrochloride (CićHzsNjO*- HCl) and sorbitoL 

IDENTIFICATION 

* A. The retention time of the majorpeak of the Sample 

soluthn corresponds to that of the Standard solution, as 
obtained in the Assay\ 

AS5AY 

* Procedurę 

Buffer: 1.36 g/L of potassium dihydrogen phosphate in 
water 

Mobile phase: Methanol and Buffer (800:200) 

Diluent: Acetonitrile and buffer (50:50) 

Standard solution: 0.1 mg/mL of USP Nicardipine Hy¬ 
drochloride RS in Diluent Somcation may be used to 
a id in dissolution. Pass through a suitable fi (ter of 0.45- 
pm porę size. Discard the first 2-3 mL of filtrate. 
Sample solution: Nominaliy equivalent to 0.1 mg/ml 
of nicardipine hydrochloride in Diluent from a suitable 


volume of Injection. Pass through a suitable filter of 
0.45-pm porę size. Discard the first 2-3 mL of filtrate, 
[NOTĘ— Sample solution is stable for about 26 h.J 
Chromatographic system 
(See Chromatograpny {62}) f System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

CoJumn: 4.6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 40° 

Fiow ratę: 1 mL/min 
Injection volume: 20 pL 
Run time: NLT 2 times the retention time of 
nicardipine 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Taiiing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
CalcuJate the percentage of the labeied amount of ni¬ 
cardipine hydrochloride (C 2 ĆH 29 N 3 O* ■ HCl) in the por- 
tion of Injectton taken; 

Result - (r u /n) x (CJC U ) x 100 

tu ~ peak area of nicardipine from the Sample 
solution 

r* = peak area of nicardipine from the Standard 
soiution 

C s - concentration of USP Nicardipine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of nicardipine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-l 1 0.0% 

IMPURITfES 

* Limit of N-Benzyl-N-methyl-ethanolamine 

Solution A: Dissolve 2:80 g of sodium perchlorate 
monohydrate in 1 L of water. Adjust with perchloric 
acid to a pH of 2.5. 

Solution B: Acetonitrile and methanol (500:500) 
Diluent: Acetonitrile and water (20:80) 

Mobile phase: See Table f. 


Table T 


Time 

(min) 

Solution A 
(%) 

Solution B 

0 

95 

5 

10 

82 

18 

12 

20 

80 

22 

20 

80 

24 

95 

5 

32 

95 

5 


Standard soiution: 2.5 jug/mL of USP N-BenzykN- 
methyl-ethanolamine RS in Diluent prepared as follows. 
To a suitable amount of USP N-BenzyLN-methyl-ethano- 
laminę RS, add Diluent to 70% of the finał volume. Son- 
icate to dissolve. Cool, and di lute with Diluent to vol- 
ume. Pass the soiution through a suitable fifter of 0,45- 
pm porę size. 

Sample solution: Nominaliy equfvalent to 0.5 mg/mL 
of nicardipine hydrochloride in D/Yuent from a suitable 
volume of injection. Pass the solution through a suitable 
filter of 0.45-pm porę size. 
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Chromatographic system 

(See Chromatograpny (621 \ System Suitability.) 

Modę: LC 

Detector: UV 205 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1,5 mL/min 
Temperatures 
Column: 30° 

Sample: 10° 

Injection volume: 50 jiL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Taiiing factor: NMT 2,0 
RelatNe standard deviation: NMT 5,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of N-benzyl-N-methyl-ethano- 
laminę in the portion of injection taken: 

Result ^ (fu/rs) x (G/tu) x 100 

ru - peak response of N-benzyl-N-methyl- 
ethanolamine in the Sample solution 
r s - peak response of N-benzyLN-methyl- 
ethanolamme in the Standard solution 
C s = concentration of USP N-Benzyl-JV-methyl- 
ethanolamine RS In the Standard solution 
(mg/mL) 

Cu - normna! concentration of nicardipine 
hydrochforide in the Sample solution 
(mg/mL) 

Acceptance criteria: NMT 0,7% 

• Grcanjc Impurities 

Solution A: 3,5 g/L of sodium perchlorate monohydrate 
in water. Add 1 mL/L of trrethyłamine, and adjust wtth 
perchloric acid to a pH of 2,0, 

Soiution B: Acetonitrile and methanol (700:300) 

Mobile phase: See Table 2, 


labie 2 


Time 

(min) 

Soiution A 
(%) 

Soiution B 

f%) 

0 

70 

30 

15 

70 

30 

55 

35 

65 

60 

35 

65 

62 

70 

30 

70 

70 

30 


Standard solution: 0.02 mg/mL of USP Nicardipine Ny- 
drochloride RS in methanol prepared as foilows, To a 
suitable amount of USP Nicardipine Hydrochloride RS 
add methanol to 60% of the finał volume, Sonicate to 
dtssoNe, Cool, and dilute with methanol to volume. 

Pass the solution Lhrough a suitable filier of 0.45-jim 
porę size. 

Sample solution: Nommally equivalent to 2 mg/mL of 
nicardipine hydrochloride in methanol from a suitabie 
volume of Injection, Pass the solution through a suitabie 
fliter of Q,45-|jm porę size. [Notę —Sample solution is 
stable for about 42 h at 10°.] 


Chromatographic system 

(See Chromatograpny (621), System Suitability ,) 

Modę: LC 

Detector: UV 239 nm 

Column: 4,6-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Temperatures 
Column: 50° 

Sample: 10° 

Injection volume: 1 0 jiL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Taiiing factor: NMT 2,0 
Relatrve standard deviation: NMT 5,0% 

Analysis 

Sampies: Standard solution and Sample solution 
Calcufate the percentage of each impurity in the por¬ 
tion of Injection taken: 

Result = (rjrs) x (CdCu) x 1 /F x 100 

ry - peak response of each impurity from the 
Sample solution 

fi - peak response of nicardipine from the 
Standard solution 

G - concentration of nicardipine hydrochloride in 
the Standard solution (mg/mL) 

Cu = nominał concentration of nicardipine 
hydrochloride in the Sample solution 
(mg/mL) 

F = relative response factor (see Table 3) 
Acceptance criteria: See Table 3, 


Table 3 


Name 

Relative 

Re tent jon 
Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NN1T (%) 

Nicardipine 

monoadd* 

0.72 

1.00 

O.Z 

Nlcardipinepyhdine 

analog 

0.94 

0.42 

0,9 

Nicardipine 

1,00 

1,00 

_ 

Any unspecified 
degradation impu¬ 
rity 

— 

— 

02 

Total impurities 

— 

— 

3.5 


1 5-£Methoxycarbo ny I)-2,6 -di methy I -4 - (3 -n itropheny J}-1,4-d 1 hydropyrtd i ne- 
3-carboxylic add, 

b 3q2-[Benzyl(fnethyl)amino]ethyl) 5+methyl 2,6-dsmełhyM-{3-riitfOpherv 
yl)pyridine-3 # 5-diearboxylate. 

c Totał impurities include the sum of alt organie impurities and N-benzyl-N- 
methy Let hano tami ne, 

OTHER COMPONENTS 

• CONTENT OF SORBITOL 

Buffer: 1 g/L of tetra bu tyłam mon ium hydrogen sulfate 
in water 

Mobile phase: Acetonitrile and Buffer (700:300) 

Standard solution: 4.8 mg/mL of USP Sorbitol RS in 
Mobile phase . Pass the solution through a suitable fliter 
of 0,45-|im porę size. Son kation may be necessary to 
aid in dissolution. 

Sample solution: Nominalfy equivalent to 4,8 mg/mL 
of sorbitol in Mobile phase from the contents of NLT 3 
injection vials. Pass tiie solution through a suitable fitter 
of 0,45-j.im porę size, [Notę — Sample soiution is stable 
for about 24 h.] 
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Chromatographrc sys 
(See Chromatogropny 


ystem 

hy (621), System Suitability.} 

Modę: LC " ' 

Detector: Refractive index 
Column; 4.6-mm x 25-cm; 5-pm packing 18 
Flow ratę: 1 mL/min 
Temperatures 
Column: 40° 

Detector: 50* 

Injection volume: 25 p.L 

Run time: NIT 2 times the retention time of sorbitol 
System suitability 
Sample; Standard solution 
Suitability requirements 
Tailing factor: NMT 2*0 
Relatrve standard deviation: NMT 2.0% 

Analysis 

Samples: Standard sofution and Sample solution 
Calculate the percentape of the labeled amount of sor¬ 
bitol in the portion of Injection taken: 


Result = (ru/rs) x { C s /Cu ) x 100 

r u - peak response of sorbitol from the Sample 
solution 

rs - peak response of sorbitol from the Standard 
solution 

Cs = concentration of sorbitol in the Standard 
solution (mg/ml) 

Co - nominał concentration of sorbitol in the 
Sample solution (mg/mL) 

Acceptance criteria 9Q.0%-110.0% 


SPECIFIC TEST5 

* Bacterial Endotoxins Test (85): NMT 8.33 USP Endo- 
toxin Units/mg of nicardipine hydrochloride 

* Sterility Tests (71): Meets the requirements 

* PH (791): 3,0-3,9 

* Particulate Matter in Hnjections (788): Meets the re- 
ąuirements for smail-volume injections 

* Other Reoujhements: Meets the requirements for injec- 

tions and Implanted Drug Products (1) 



ADDITIONAL REąUIREMENTS 

• Packaging and Storage: Preserve in single-dose amber 

glass vials. 

• Labeung: Label it to indicate that it is to be diluted to 

the appropriate strength with a suitable intravenous fluid 
pnor to administration. 

• USP REFERENCI: StANDARDS (11) 

USP N-Benzyl-Mmethyl-ethanolamine RS 


2-[Benzyl(methyl)amino]ethanol. 
CioHr^NO 165.23 
USP Endotoxin RS 
USP Nicardipine Hydrochloride RS 
USP Sorbitol RS 


D-Glud£ol; 

(2 S,3R,4fl,5fl)-H<£xane-1 ,2, 3,4,5,6-hexoL 


QHi*,0 6 182.17 


DEFINITION 

Ntcotine contains NLT 99.0% and NMT 101.0% of nicotine 
(CioHiiNi), calculated on the anhydrous basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197F) 

Standard: Transfer an amount of USP Nicotine Bitar- 
trate Dihydrate RS equivalent to 100 mg of nicotine to 
a 100-mL glass-stoppered tubę. Add 20 ml of 1 M am¬ 
monium bydroxide, 5 mL of 10 M sodium hydroxide, 
and 20 mL of n-hexane. Shake for 5 min, and atlow the 
phases to separate. Transfer the upper hexane phase to 
an evaporating dish, and evaporate on a steam bath* 
Sample: Nicotine 

Acceptance criteria: Meets the reguirements 

* B, The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution , as 
obtained in the test for Organie Impurities * 

ASSAY 
« PROCEDURĘ 

Sample solution: Dissolve 60 mg of Nicotine in 40 mL 
of giacial acetic add* 

Blank; 40 ml of giacial acetic acid 
Titrimetric system 
(see Titrimetry (541).) 

Modę: Direct titration 
Titrant: 0,1 N perchlonc add VS 
Endpoint detection: Potentiometric 
Analysis 

Samples: Sample solution and Blank 
Titrate the Sample solution with Titrant 
Calculate the percentage of nicotine (CioHt 4 N 3 ) in the 
portion of Nicotine taTcen: 

Result = ff(Vi - V B ) x N x F\/W} x 100 

V$ s Titrant volume consumed by the Sample 
solution (mL) 

V s - 71fronf volume consumed by the Blank (mL) 

N - norm a lity of the Titrant (mEq/mL) 

F - equivalency factor, 81,1 mg/mEq 

W ~ Sample weight (mg) 

Acceptance criteria: 99.0%-101,0% on the anhydrous 
basis 

IMPURITIES 


De te te the fotlowlng: 

*• Heavy Metals, Method II (231): NMT 20 ppm# v 

|«n 20 

* Organic Impurities 

Solution A: Add 25 mL of 1 M acetic add to 900 ml of 
water, then add 6 mL of ammonium hydroxide, Adjust 
with either 2 M acetic acid or 2 M ammonium hydrox- 
ide to a pH of 10*0, and dilute with water to 1000 mL. 

Solution B: Acetonitrile 

Mobile phase: See Tobie 1. 


Nicotine 



C, 0 H,4N 2 162.23 

3-( 1 - M et hy h2-py r roi i d i ny i) py rid l n e; 

/TPyridyi-a-A/-methyl pyrrolidine [54-11-5], 


Table T 


Time 

(mini 

Solution A 

(%) 

Solution B 

0 

100 

0 

3 

100 

0 

3*01 

95 

s 

28 

74 

26 

32 

60 

40 


System suitability solution: 1.5 mg/mL of USP Nico¬ 
tine Bitartrate Dihydrate RS and 6 pg/mL each of USP 
Nicotine Related Compound A RS, USP Nicotine Related 
Compound B RS, USP Nicotine Related Compound C 
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RS, USP Nicotine Related Compound D RS, USP Nico¬ 
tine Related Compound E RS, USP Nicotine Related 
Compound F RS, and USP Nicotine Related Compound 
G RS in water. [NOTĘ—The concentration of each re¬ 
lated compound is in terms of the free base.J 
Standard solution: 2.5 pg/ml of USP Nicotine Bstar- 
trate Dihydrate RS in water 

Sensitivity solution: 1.2 pg/mL of USP Nicotine Bitar- 
trate Dihydrate RS in water from the Standard solution 
Sample solution: 0.8 mg/mL of Nicotine in water 
Chromatographk system 
(See Chromatograpny (621), System Su i ta bi lity.) 

Modę: LC 

Detecton UV 254 nm 
Column: 4.6-mm x 15-cm; 5-pm patklng LI 
Flow ratę: 1.0 ml/min 
Injection vofume: 20 pi 
System suitability 

Samples: System suitability solution, Standard solution, 
and Sensitivity solution 

[Notę—S ee Table 2 for the relative retention times.] 
Suitability requirements 

Resolution: NIT 2.5 between nicotine and nicotine 
related compound G, System suitability solution 
Tafling factor: NMT 2.0 for nicotine, Sysfe/n sultabll - 
ity solution 

Relative standard deviation: NMT 5.0%, Standard 
solution 

Srgnal-to-noise ratio: NLT 10, Sensitivity solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of Nicotine taken: 

Resuit = { r u /r s ) x (C JCo) x (Mn/Mrz) x 100 

r u - peak response of each impurity from the 
Sample solution 

r 5 = peak response of nicotine from the Standard 
solution 

Cs - concentration of USP Nicotine Bitartrate 

Dihydrate RS on the anhydrous basis in the 
Standard solution (mg/mL) 

Cy = concentration of Nicotine in the Sample 
solution (mg/mL) 

M ft - molecular weight of nicotine, 162,23 
Mri = molecular weight of anhydrous nicotine 
bitartrate, 462.41 

Acceptance criteria: See Table 2 . Disregard peaks that 
are less than 0.05% of the nicotine peak. 


Table 2 


Name 

Retative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Nicotine related compound E 

0.3 

0.3 

Nicotine related compound C 

0.55 

0.3 

Nicotine related compound F 

0.7 

0,3 

Nicotine related compound A 

0.8 

0,3 

Nicotine related compound D 

0.86 

0.3 

Nicotine refated compound G 

0.9 

0.3 

Nicotine 

1.00 

_ 

Nicotine related compound S 

1.6 

0.3 

Any other unsoecifred imourity 

__ 

0.10 

Total imourities 

_ 

0.8 


SPECIFIC TESTS 

• OPTtCAi Rotation, Spedfk Rotation (781S) 

Sample solution: 20 mg/mL in alcohol 
Acceptance criteria: -130° to “143° 

* Water Determination, Method f (921): NMT 0,5% 

ADDUTIONAL REQUIREMENTS 

* Pacicagihg and Storage: Storę under nrtrogen in well 

closed containers belo w 25°, protected from light and 
moisture. 

• USP Reference Standards (11) 

USP Nicotine Bitartrate Dihydrate RS 
USP Nicotine Related Compound A RS 
Anatabine; 

1,2,3,6-Tetrahydro-2,3 l -bipyndine. 

C 10 H 12 N 2 160.22 

USP Nicotine Related Compound B RS 
Nicotyrine; 

3-(l -Methyl-1 H“pyrroh2-yl)pyndine. 

C 1Q HioN z 158,20 

USP Nicotine Related Compound C RS 
Cotinine; 

(5)-l -Methyk5-(py rldin* 3-yf)pyrro!id in-2-one. 
C 10 H, 2 N 2 O 176.22 

USP Nicotine Related Compound D RS 
Myosmine; 

3-(4,5-Dihydro-3H-pyrrol-2-yl)pyridine fumarate. 
262,26 

USP Nicotine Related Compound E RS 
Nicotine N-oxide; 

(1 R5,25)-1-Methyl-2-(pyridin-3-yl)pyrrotidine l-oxide 
oxalate, 

CioHmNzO ■ CzHzO^ 268.27 
USP Nicotine Related Compound F RS 
Nornicotine; 

3-(Pyrrolidtn-2-yl)pyridine, 

C 9 Hi 2 N 2 148,20 

USP Nicotine Related Compound G RS 
Anabasine; 

(5)-3-(Pipendin-2-yl)pyridine. 

CioHnNz 162.23 


Nicotine Transdermial System 

» Nicotine Transdermal System contains not less 
than 90.0 percent and not morę than 110,0 per- 
cent of the labeled amount of nicotine 
(C10H14N2). 

Packaging and storage— Preserve in the hermetic, light- 
resistant, unit-dose po uch. 

Labeling —The labeling indkates the Drug Release Test with 
which the product complies. 

USP Reference standards (11)— 

USP Nicotine Bitartrate Dihydrate RS 
fdentifkation —The retention time of the major peak in 
the chrom a tog ram of the Assay prepa radon corresponds Lo 
that in the chrornatogram of the Standard preparation , as 
obtained in the Assay. 

Drug release (724)— 

TEST i—If the product complies with this test, the labeling 
indicates that it meets USP Drug Release Test 7. 

Medium: Phosphoric acid solution (1 in 1000); 250 mL, 
in a tall-form beaker. 

Apparatus 7 -—Proceed as directed in the chapter, using 
the transdermal system holder-cylinder (see Figurę 4b ), 
Center the Transdermal System onto a dry, unused 10-cm x 
10<m piece of Cuprophan dialysis membranę with the ad- 
hesive sfde against the membranę, taking care to eliminate 
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air bubbles between the membranę and the release surface, 
Attach the membranę to the cylinder using two Parker O- 
rings, sudi that one of the borders of the transdermaf sys¬ 
tem is afigned to the groove and it is wrapped around the 
cylinder. The fiJled beakers are weighed and pre-equilibrated 
to 32.0 ± 0.3°, prior to immersing the test sample. Red pro- 
cate at a frequency of about 30 cycles per minutę with an 
amplitudę of 2.0 ± 0.1 cm. At the end of each time interval, 
transfer the test sample to a fresh beaker containing the 
appropriate volume of Medium , weighed and p.re-equili- 
brateo to 32*0 ±0.3°. At the end of each release interval r 
allow the beakers to cool to room temperaturę, make up for 
evaporative losses by addincj water to obtain the original 
welght, and mix. Thfs solution is the finał Test solution. 

Times: 2, 1 2, and 24 hours* 

Determine the amount of CioHt 4 N 2 released by employing 
the following method* 

Mobile phase— Transfer 0.2 ml of N,AfdimethyloctyJamme 
to a 1-L volumetne fiask, add 220 mL of acetonitrile, and 
mix. Add 300 mL of water, 0.2 mL of glacial acetic add, 

0*20 g of anhydrous sodium acetate, and 0*55 g of sodium 
1 -dodecanesulfonate, and dilute with water to volume* Mix 
for 1 hour until elear. Filter and degas* Make adjustments if 
necessary (see System Suitobility under Chromatography 
<621». [notę —-EguHibration of the column may take as long 
as 3 hours*] 

Standard solution —Dissolve an accurately weighed quan- 
tity of USP Nicotine Bi ta rt ratę Dihydrate RS in Medium , ard 
dilute quantitatively, and stepwise if necessary, with Medium 
to obtain a solution havtng a known concentration of about 
0*142 mg of nicotine bitartrate per mL (or 0*046 mg nico¬ 
tine as free base per ml). [NOTĘ—About 80 mL of this solu¬ 
tion is required in order to preparę the System suitobility 
solution t ] 

System suitobility solution— Transfer 8 mg (free base) of 
nicotine to a 100-mL volumetric fiask, ancfdissolve in 10 mL 
of acetonitrile. Add 5 mL of 30% hydrogen peroxide, and 
allow 15 minutes to react. Dilute with Medium to volume, 
and mix* Transfer 20 mL of this solution to a 100-mL volu- 
metric fiask, dilute with Standard solution to volume, and 
mix, 

Chromatographic system (see Chromatography <621))—The 
lrquid chromatograph is eauipped with a 254-nm detector 
and a 4,6-mm x 15-cm column that contains packing LI. 
The flow ratę is about 1 mL per minutę. Chromatograph the 
System suitobility solution , and record the peak responses as 
directed for Procedurę: the resolution, fi, between nicotine 
and any degradation peaks is not less than 1 . 1 ; the tailing 
factor is not morę than 2 . 0 ; and the relative standard devla- 
tion for replicate injections is not morę than 1*5%. 

Procedurę —Separately inject equal volumes (about 50 pJ) 
of filtered portions of the Standard solution and the solution 
under test into the chromatograph, record the chromato- 
grams, and measure the responses for the major peaks* 

Tolerances— The amount of CioHuM* released, as a per- 
centage of the labeled amount of the dose absorbed in 
vivo, at the times speerfied below, conforms to Acceptance 
Tobie h 


Time (hoursl 

Amount dissolved 

0-2 

between 31% and 87% 

2-12 

between 62% and 191% 

12-24 

between 85% and 261% 


test 2 -—If the produtt complies with ihis test, the labeling 
indicates that it meets USP Drug Release Test 2. 

Phosphate buffer—D\sso\ve 40.0 g of sodium chloride, 

1.0 g of potassium chloride, 8.66 g of dibasic sodium phos¬ 
phate, and 1,0 g of monobask potassium phosphate in 5 L 
of water. 


Medium: Phosphate buffer; 500 mL* 

Apporatus 6: 50 rpm, doubfe-sided tape being used to 

attach the Transdermal System to the cylinder, 

Times: 6 and 24 hours, 

Determine the amount of C 10 Hi 4 INb released by employing 
the foflowing method. 

Mobile phase— Proceed as directed in the Assoy * 

System suitability solution —Transfer 1.0 mL of the System 
suitobility solution , prepared as directed in the Assoy, to a 
100-mL volumetric fiask, dilute with Medium to volume, and 
mix. 

Standard solution —Pipet 6*0 mL of the Standard preparo - 
t/on, prepared as directed in the Assoy , into a 50-mL volu- 
metric fiask, dilute with Medium to volume, and mix. Dilute 
quantitatively and stepwise with Medium to obtain an ap¬ 
propriate fina) concentration. 

Test solution —At each of the test times, withdraw a 2-mL 
aliquot of the solution under test* [notę —Replace the ali- 
quots withdrawn for analysis with fresh portions of Medium ] 
Chromatographic system (see Chromatography {621})—The 
Jiquid chromatograph is equipped with a 260-nm detector 
and a 4.6-mm x 12.5-cm column that contains packing LI* 
The flow ratę is about 1 mL per minutę, Chromatograph the 
Standard solution used for the ó-hour interval, and record 
the peak responses as directed for Procedurę: the resolution, 
fi, between 4,4'-dipyridyl and nicotine is not less than 5,0; 
the taiiing factor is not morę than 2 * 0 ; and the refative stan¬ 
dard deviation for replicate injections is not morę than 
2 * 0 %, 

Procedurę—Sęparately inject equa! volumes (about 
100 pL) of the filtered portion of the Standard solution and 
the Test solution into the chromatograph, record the chro- 
matograms, and measure the responses for the major peaks* 
Tolerances —The amount of C 10 H 14 N 2 released, as a per- 
centage of the labeled amount of the dose absorbed in 
vivo, at the times specifled, conforms to Acceptance Tobie h 


Time {hours) 

Amount dissolvcd 

6 

between 71% and 157% 

24 

between 156% and 224% 


test 3—If the product complies with this test, the labeling 
indicates that it meets USP Drug Release Test 3 , 

Medium: water; 900 mL* 

Apparotus 5: 50 rpm, the stainfess Steel disk assembly 

being replaced with a 5-cm watch glass for an 11-mg Trans¬ 
dermal System and an 8-cm watch glass for a 22 -mg Trans¬ 
dermal System* 

Times: 1, 2, and 4 hours. 

Standard solution —P rep are a solution of USP Nicotine Bi¬ 
tartrate Dihydrate R5 in water having a known concentra¬ 
tion of nicotine simifar to that of the solution under test* 
Procedurę —Determine the amount of GoHuNj released 
by employing UV absorption at the wavelength of maxi- 
mum absorbance at about 259 nm, in comparison with the 
Standard solution, using water as the blank* 

Tolerances —The amount of CioHmNz released, as a per- 
centage of the labeled amount of the dose absorbed in 
vtvo, at the times speeified, conforms to the following Ac¬ 
ceptance Tobie . 


Time (hours) 

Amount dissolued 

1 

between 35% and 75% 

2 

between 55% and 95% 

4 

not less than 73% 
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Acceptance Table 

Uvel _ Tested _ Criteria _ 

Li 6 No rndividual va!ue Ites outside each of 

the stated ran ges and no mdividua] 
value h less than the stated amount 
at the finał test time, 

i 2 6 The average vafue of the 12 units (ii + 

i?) Ileś wlthln each of the stated 
ranges and is not less than fhe stated 
amount at the finał test time; nonę h 
morę than 5% of the labeled oonteit 
outside each of the stated ranges; 
and nonę is morę than 5% of the la¬ 
bę ted eon tent bel o w the stated 
amount at the finał test time, 

ij 12 The average value of the 24 units (ii + 

L 2 + h) iies within each of the stated 
ranges and is not Jess than the stated 
amount at the finał test time; not 
morę than 2 of the 24 units are morę 
than 5% of labeled eon tent outside 
each of the stated ranges; not morę 
than 2 of the 24 units are morę than 
5% of the labeled content below the 
stated amount at the finał test time; 
and nonę of the units is morę than 
10% of the labeled content outside 
each of the stated ranges or morę 
than 1 0% of the labeled content be¬ 
low the stated amount at the finał 
test time. 


test 4—If the product compiies with this test, the labeling 
indicates that it meets USP Drag Release Test 4. 

Medium; 0.025 N hydrochfonc acid; 600 ml. 

Apparatus 5; 50 rpm, a convex screen being used to 

hola the Transdermal System in position during testing. 

Times: 4 and T6 hours. 

Standard soiution and Procedurę —Proceed as directed 
under Test 3. 

Toierances —The amount of CroH^N^ released, as a per- 
centage of the fabeled amount of the dose absorbed in 
vivo, at the times specified, conforms to Acceptance Table h 


Time (hours) 

Amount dtssolved 

4 

between 36% and 66% 

16 

between 72% and 112% 


TEST 5—!f the product compiies with this test, the labeling 
indicates that it meets USP Drug Release Test 5, 

Phosphate buffer, Medium, and Apparatus —Proceed as di¬ 
rected under Test 2. 

Times: 3, 6, and 24 hours. 

Mobile phase —Proceed as directed in the 4ssay. 

System suita bil i ty soiution, Standard soiution, Test soiution, 
and Chromatographic system —Proceed as directed under 
Test 2. 

Procedure—Proceed as directed under Test 2 except to 
inject about 30 |iL 

Toierances —The amount of CioHuNs released, as a per- 
centage of the labeled amount of the dose absorbed in 
vivo, at the times speclfied, conforms to Acceptance Tabte 1 . 


Time (hours) 

Amount dissolved 

3 

between 79% and 112% 

ó 

between 108% and 141% 

24 

between 156% and 202% 


Uniformity of dosage units (905): meets the reguire- 
ments, 

Assay— 

Mobile phase —Mix 300 mL of acetonitrile, 700 mL of 
water, and 1 mL of trlethylamine, filter, and degas. Make 
adjustments if necessary (see System Suitability under Cftro- 
matography (621)). 

Standard preparation— Di$solve an accurately weighed 
guantity of USP Nicotine Bitartrate Dihydrate RS in water to 
obtain a stock soiution having a known concentration of 
about 26,87 mg per ml. Quantitatively dilute a volume of 
the stock soiution with methanol to obtain a soiution having 
a known concentration of about 5.37 mg of USP Nicotine 
Bitartrate Dihydrate RS per mL, [NOTĘ—This soiution eon- 
tains 1.75 mg of nicotine per mL,] 

System suitability soiution —Transfer about 8 mg of 4,4'- 
dipyridyl to a 25-mL vo!umętne fiask, add 5.0 mL of the 
Standard prepamtion, dilute with methanol to volume, and 
mix. 

Assay preparation —Cut an accurately counted number of 
Transdermal Systems, equivalent to about 1 75 mg of nico¬ 
tine, based on the labę! claim, into strips 5 cm 2 in area, 
Remove the protective liners, if any, from the strips, and 
dtscard. Transfer the strips to a 250-mL fiask, and add 
100.0 ml of methanol. Insert the stopper Into the fiask, and 
shake by mechanical means for about 3 hours. Filter, and 
use the elear filtra te as the Assay preparation. 

Chromatographic system (see Chromatagraphy (621))—The 
iiguid chromatograph is eciuipped with a 260-nm detector 
and a 4,6-mm x 25-cm column containlng packing LI. The 
flow ratę is about 1.5 mL per minutę. Chromatograph the 
System suitability soiution , and record the peak responses as 
directed for Procedurę: the resolution, R, between nicotine 
and 4,4'-dipyridy1 is not less than 5,0. Chromatograph the 
Standard preparation , and record the peak responses as di¬ 
rected for Procedurę: the rei a Li ve standard deviation for repli- 
cate injections is not morę than 1.0%. 

Procedurę —Separately Inject equa! volumes (about ]QpL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas for the major peaks. Calculate the percent la¬ 
bę! claim of nicotine (CioHuN?) in each Transdermal System 
taken by the formula: 

100(1 62.23/462.41 )(C S / Cu)(fu / r 5 ) 

in which 162.23 and 462.41 are the molecular weights of 
nicotine and anhydrous nicotine bitartrate, respectively; Cs is 
the concentration, in mg per mL, of USP Nicotine Bitartrate 
Dihydrate RS in the Standard preparation; Cu is the nominał 
concentration of nicotine in the Assay preparation, based on 
the la bel claim; and n, and are the nicotine peak re¬ 
sponses obtained from the Assay preparation and the Stan¬ 
dard preparation, respectively. 


Nicotine Polarnie* 



[(CtH 6 Oz)*{CioHio) t -](C 1 oH'i.|N2) 

2-PropenaIc add, 2-methyb, polymer with 
diethenylbenzene, comp!ex with (5>3-(1-methyh 
2-pyrrondinyi)pyndine; 

Methacrylic add polymer with divinylbenzene, complex with 
nicotine [96055-45-7], 
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DEFINITION 


Change to read: 

Nicotine Poiacrilex is a weak carboxylic cation-exchangę 
resm prepared from methacrylic acid and divrny1benzene, 
in complex with nicotine* It contains NLT 95.0% and 
NMT 115.0% of the fabeted amount of nicotine 
(C, d HhN 2 ), calculated on the A drfedfcwwf> basis. 

A [NOTE—Nicotine Poiatrilex is also known as Nicotine 
Resinatejit^y 

IDENTIFICATION 


Change to read: 

* A. Infrared Absorption a {197) for Nicotine: [Notę— 

Methods described in <197K) or (197A) may be 
used,]AtyfMp 

Sample: Transfer an amount of Nicotine Polacrilex 
equivaient to 100 mg of nicotine to a 100-mL glass- 
stoppered tubę. Add 20 mL of 1 M ammonium hydrox- 
ide, 5 mL of 10 M sodium hydroxtde, and 20 mL of n- 
hexane. Shake for 5 min, and allow the phases to sępa* 
ratę* Transfer the upper hexane phase to an evaporat- 
ing dish, and evaporate on a steam bath* 

Standard: Use USP Nicotine Bitartrate Dihydrate RS, 
and prepare as directed for the Sample * 

Acceptance crlteria: Meets the requirements 

Change to read: 

» B, INFRARED ABSORPTION A {197) FOR POLACRILEX: [NOTĘ— 
Methods described in <197K) or (197A) may be 

used,U««* 

Standard: Transfer a portion of USP Poiacri[ex Resin RS, 
equivalent to the amount of Nicotine Polaeriiex used to 
prepare the Sampfe solution in the Assay, to a glass- 
stoppered tubę, Add 10 ml of 1 M ammonium hydrox- 
ide, shake for 10 min, then centrifuge* Decant the am- 
monia solution from the residue, and wash the residue 
by shaking it with three 10-mL volumes of water, de- 
canting the water phase after each shaking. Wash with 
10 mL of 0.1 N hydrochloric acid, decant the liquid, 
and dry the residue at 105°. 

Sample: Use the residue obtained from the Sample solu¬ 
tion in the Assay. Decant the ammonia solution remain- 
ing from the residue, and wash the residue by shaking 
it with three 10-mL yolumes of water, decanting the 
water phase after each shaking* Wash with 10 mL of 0.1 
N hydrochloric acid, decant the liquid, and dry the resi¬ 
due at 105°, 

Acceptance criteria: Meets the requirements 

* C The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

ASSAY 


Change to read: 

* Procedurę 

Solution A: Add 25 mL of 1 M acetic acid to 900 mL of 
water, then add 6mL of ammonium hydroxtde* Adjust 
with either 2 IVf acetic acid or 2 M ammonium hydrox- 
ide to a pH of 10,0, and dilute with water to 1000 mL. 

Solution B: Acetonitrjle 

Mobile phase: See Tahle 7. a [Note—R e-eguilibratton 
time may be adjusled, rf necessary*] 


Table 1 


Time 

Solution A 

Solution B 

(mini 

(%> 

f%1 

0 

100 

0 

3 

100 

0 

3.01 

95 

5 

28 

74 

26 

32 

60 

40 

33 

100 

0 

35 

100 

0 


A USF40 

System suitability solution: 1.5 mg/mL of USP Nico- 
tine Bitartrate Dihydrate RS and 6 ug/ml of USP Nico¬ 
tine Related Compound C RS in water 
Standard solution: 1*8 mg/mL of USP Nicotine Bitar¬ 
trate Dihydrate RS in water 

Sample solution: Nomtnally 0,6 mg/mL of nicotine pre¬ 
pared as follows. Transfer an amount of Nicotine Po- 
lacrilex equivalent to 30 mg of nicotine to a glass-stop- 
pered tubę. Add 10.0 mL of 1 M ammonium hydroxide, 
shake vigorously for 10 min, then centrifuge* Transfer 
5.0 ml of the elear solution to a 25-mL volumetric fiask, 
add 5 mL of 1 M acetic acid, and dilute with water to 
volume. Retain the residue from centrifugation for use 
In Identification B. 

Chromatographic system 
(See Ghromatogmpny (62^}, System Suitability.} 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 15-cm; 5-jtm packing LI 
Flow ratę: 1*0 mLVmin 
fnjection volume: 20 pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę— See Tobie 2 for the relative retention times.] 

Suitability reguirements 

Resolution: NLT 2.5 between nicotine and nicotine 
related compound G, System suitability solution 
Tailing factor: NMT 2*0 for nicotine, System suitabil¬ 
ity solution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of nico¬ 
tine (C 10 H 14 N 5 ) in the portion of Nicotine Polacrilex 
taken: 

Result = (Wfs) x (Cs/Cu) x x 100 

ru = peak response of nicotine from the Sampfe 
solution 

rj = peak response of nicotine from the Standard 
solution 

Cs = concentration of USP Nicotine Bitartrate 

Dihydrate RS on the anhydrous basls in the 
Standard solution (mg/mL) 

Cu - nominał concentration of nicotine in the 
Sample solution (mg/mL) 

M r j - molecular welght of nicotine, 162.23 
Mn = molecular weight of anhydrous nicotine 
bitartrate, 462.41 

Acceptance crlteria: 95.0%™115.0% on the A dried AŁW G 
basis 

IMPURITIES 
• ORGANIC IMPURITIES 

Solution A, Solution B, Mobile phase, Sample solu¬ 
tion, and Chromatographic system: Proceed as di- 
recled in the Assay. 

System suitability solution: 1.5 mg/mL of USP Nico¬ 
tine Bitartrate Dihydrate RS and ópg/mL each of USP 
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Nicotine Reiated Compound A RS, USP Nicotine Refated 
Compound B RS, USP Nicotine Reiated Compound C 
RS, USP Nicotine Reiated Compound D RS, USP Nico¬ 
tine Reiated Compound E RS, USP Nicotine Reiated 
Compound F RS, and USP Nicotine Reiated Compound 
G RS tn water. [NOTĘ—The concentration of each re- 
lated compound is m terms of the free base.] 

Standard solution: 1.8 jig/mL of USP Nicotine Bitar- 
tratę Dihydrate RS in water 

SensltMty solution: 0.9 jig/mL of USP Nicotine Bitar- 
tratę Dihydrate RS in water from the Standard solution 
System suitabiiity 

Samples: System suitabiiity solution, Standard solution , 
ana Sensitivity solution 

[Notę—S ee Tobie 2 for the relative retention tlmes.] 
Suitabiiity requirements 

Resolution; NLT 2.5 between nicotine and nicotine 
reiated compound G, System suitabiiity solution 
Tailing factor: NMT 2.0 for nicotine. System suitablT 
ity solution 

Relative standard deviation: NMT 5.0%, Standard 
solution 

Signal-to-noise ratio; NLT 10, SensitMty solution 
Anaiysis 

Samples: Sample solution and Standard solution 
Calculate the percentage of each impurity in the por- 
tion of Nicotine Po!acn!ex taken: 

Result = (ry/fj) x (Cj/G) x ( M rł fM r2 ) x 100 

ru - peak response of each impurity from the 
Sample solution 

r$ = peak response of nicotine from the Standard 
solution 

Q = concentration of USP Nicotine Bitartrate 

Dihydrate RS on the anhydrous basis in the 
Standard solution (mg/mL) 

Clt = nominał concentration of nicotine in the 
Sample solution (mg/mL) 

M ri ^ molecular weight of nicotine, 162.23 
Mr 2 = molecular weight of anhydrous nicotine 
bitartrate, 462.41 

Acceptance criteria: See Table Z Disregard peaks that 
are less than 0.05% of the nicotine peak. 


Table 2 


Nami 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT l°/a\ 

Nicotine reiated eomoound E 

0.3 

0.3 

Nicotine refated eomoound C 

0.S5 

03 

Nicotine refated compound F 

07 

03 

Nicotine refated eomoound A 

0.8 

03 

NEcotfne refated eomoound O 

0.86 

03 

Nicotine refated eomoound G 

0.9 

03 

Nicotine 

1.00 

— 

Nicotine reiated compound B 

1.6 

03 

Anv other unsoecified impurity 

— 

0.10 

Total impurities 

— 

0.8 


5PECIFIC TESTS 


Delete the fotlowłng: 

** Water Determination, Method I (921) 

Sample solution: Transfer about 1.0 g of Nicotine Po- 
lacr!lex to a 50-mL glass-stoppered test tubę, and add 
20.0 mL of methanol. Shake for 30 min, and allow to 
stand for 30 min. Use a 10-mL porlion of the methanol 
layer for the titration. 


Acceptance criteria: NMT 5.0 %ausp40 


Add the followlng; 

** Loss ON Drying (731) 

Anaiysis: Dry at 105° for 2 h. 
Acceptance criteria: NMT 7.0 %aoswo 


Chonge to read: 

• Nicotine Release 

Solution A: 9 mg/mL of sodium chloride in water 
Sample stock solution: Transfer an amount of Nicotine 
Polacrilex equivalent to 4 mg of nicotine to a glass-stop¬ 
pered tubę, add 10.0 mL of Solution A that has been 
warmed to 37°, and shake by mechanical means for 10 
min. Immediately pass the ltquid through a dry filter 
paper, discarding the first mL of the fil tratę. 

Sample solution: Transfer 1.0 mL of the Sample stock 
solution to a 25-mL volumetric fiask, and dilute with 0.1 
N hydrochloric add to volume. 

Instrumental conditions 
*(See Ultraviofet-Visibfe Spectroscopy {857>.) AUM 
Modę: UV 

Analytkal wave!engths: 236, 259, and 282 nm 
Blank: 1.0 mL of Solution A diluted with 0.1 N hydro¬ 
chloric add to 25 mL 
Anaiysis 

Samples: Sample solution and Blank 
Calculate the percentage of nicotine rdeased: 


Result = (A 2 s, ~ Q.5A B 6 - 0 SA 282 ) x (W E) x (F/W) x (1/P) 
x 100 

A 2 s 9 = absorbance of the Sample solution , corrected 
for the Blank absorbance, at a wave!ength of 
259 nm 

A 2 h = absorbance of the Sample solution , corrected 
for the Blank absorbance, at a wavelength of 
236 nm 

A 2B2 - absorbance of the Sample solution, corrected 
for the Blank absorbance, at a wave!ength of 
282 nm 

V = dilution volume, 250 ml 

E = specific absorbance of nicotine at a 

wavelength of 259 nm, 323 A mL g 1 cm- 1 

AUSN0 

F - unit conversion factor, 1000 mg/g 

W = weight of Nicotine Po!acnlex (mg) 

P = percentage of nicotine in Nicotine Polacrilex 
determlned in the Assuy 

Acceptance criteria: NLT 70% in 10 min 

ADDITIONAL REQUIREM£NTS 


C hangę to read: 

• Packaging and Storage: Preserve in tight contairters, 
A protected from light 4 yj^ 


C hangę to read: 

• USP Reference Standards (11 > 

USP Nicotine Bitartrate Dihydrate RS 
USP Nicotine Refated Compound A RS 
Anatabine; 

1,2,3,6-Tetrahydro-2,3'-bipyridfne. 
C 1D H 13 N ? 160.22 

USP Nicotine Reiated Compound B RS 
Nicotyrine; 

3-(1 -MethyM H-pyrrol-2-yl)pyridine. 
CioHidN; 158.20 
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USP Nicotine Related Compound C RS 
Cotinine; 

(5)-1-Methyl"5-(pyndin-3-yl)pyrrol3dm-2-one. 
C 10 HnN 2 O 176.22 
USP Nicotine Related Compound D RS 
Myosmine; 

3-(4,5-Dihydro- 3H-pyrrol-2-yi)pyndine fu marate, 
C^HioNz ■ GH 4 O 4 262,26 
USP Nicotine Related Compound t RS 
Nicotine N-oxide; 

(1 flS,25)-1-MethyL2-{pyridin-3-yl)pyrr0lidrne 1-oxide 
oxa!ate. 

CioH m N 2 0 CjHiO# 268.27 
USP Nicotine Related Compound F RS 
Nomicotine; 

3 -(Py rrol id i n *2 -y I) py rid i n e. 

C»Hi2Ń2 148.20 

USP Nicotine Related Compound C RS 
Anabasine; 

(5)-3-(Piperidin-2-yl)pyridine. 

CiuHuN^ 162.23 
# USP Polaerile* Resin RS# ^ 11 ^ 2016 ) 


Nicotine Polacrilex Gum 


» Nicotine Polacrilex Gum contains an amount of 
Nicotine Polacrilex [(QH 6 02 )^(CioH,o) > .](C 1 oHmN^ 
equivalent to not less than 90 percent and not 
morę than 120 percent of the labeled amount of 
nicotine (C 10 H 14 N 2 ). 



USP Reference stand ards (11)— 

USP Nicotine Bitartrate Dihydrate RS 
USP Po!acri3ex Resin RS 

Identification— 

A: Deveioping solvent— Prepare a mixture of chloroform, 
acetone, and diethylamine (40:5:5). 

Test solution —Cut several pieces of Cum into smali pieces 
with scissors, and weigh. Transfer a portion of the Cum, 
equivalent to about 4 mg of nicotine, to a centrifuge tubę. 
Add 5 ml of chloroform, sonicate for about 30 minutes to 
dissolve the nicotine, and centrifuge for about 10 minutes. 
Cool to about 15°, and add two 3-mL portions of 0.5 N 
hydrach loric add with gentle mixing, and release extess 
pressure if necessary. Mśx the contents of the tubę by shak- 
Ing, and centrifuge the mixture for about 10 minutes. Trans¬ 
fer 5 mL of the upper agueous Jayer to a separatory funnel, 
and adjust with 0.5 N sodium hydroxide solution to a pH 
greater than 10.0. Add 3 mL of chloroform, and shake gen- 
tly, Use the chloroform layer as the Test solution , 

Standard solution —Transfer 10 mg of USP Nicotine Bitar- 
Lrate Dihydrate RS to a separatory funnel, add 10 mL of 
water, and mix to dissoive. Adjust with 0.5 N sodium by- 
droxide to a pH greater than 10.0. Add 3 ml of chloroform, 
with gentle shaking, and use the chloroform layer as the 
Standard solution. 


Procedurę —Separately appiy 10 jil eaeh of the Test solu¬ 
tion and the Standard solution about 1.5 cm from the lower 
edge of a thin-layer chromatographic piąte (see C hromatog- 
raphy (621)). Air-dry, place the piąte in a chromatographic 
tank tliat has been saturated with Developing solvent f and 
develop the chromatogram until the solvent front has 
moved about 7 cm. Remove the piąte from the chamber, 
and allow to air-dry. Examine the piąte under short-wave- 
length UV light: the R f value of the phncipal spot obtalned 
from the Test solution corresponds to that obtained from the 
Standard solution (presence of nicotine), 

B: tnfrared Absorption (197K)—Use USP Polacrilex Resin 
RS and a test specimen prepared as follows. Cut a piece of 


Cum into smali pieces with scissors. Place the pieces in a 
50-rnL centrifuge tubę, add about 20 mL of n-hexane, and 
place in an ultrasonic bath for about 30 minutes. Centrifuge 
at about 2500 rpm for about 5 minutes. Decant the hexane 
phase, and add 10 mL of 2 N hydrochloric add. Shake the 
tubę carefully, and open the stopper slightly to relieve any 
excess pressure. Add 10 mL of aScohol, and shake the tubę 
carefully with the stopper slightly open. Centrifuge again as 
described above, and decant the liguid, taking care to avoid 
contamination of the precipitate with the gum materiał. 

Add 1 mL to 3 mL of water, mix gently to resuspend the 
precipitate, and filter. Wash the residue on the mter with 
water and then with alcohol. Dry the filter and residue at 
about 105° for 1 hour (presence of polacrilex). 

Uniform i ty of dosage unit s (905): meets the require- 
ments. 

Assay— 

Acetate buffer —Prepare a mixture containing 13.6 g of 
sodium acetate and 57.2 mL of glacial acetic add in 
1000 mL of water. 

Solvent —Prepare a mixture of water, aceton itrfle, 0,25 M 
sodium 1-decanesulfonate, and Acetate buffer 
(785:150:40:25). 

Mobile phase —Prepare a mixture containing water, aceto- 
nitrile, Acetate buffer ; and 0.25 M sodium 1-decanesulfonate 
(685:200:75:40). 

Standard preparotion —Dissołve an accurately weighed 
guantity of USP Nicotine Bitartrate Dihydrate RS in Solvent 
to obtain a Standard stock solution havtng a known concen- 
tration of about 1.25 mg per ml. Di lute a volume of Lhis 
solution quantitat3vely with Sofvent to obtain a Standard 
preparotion having a known concentration of about 125 jag 
per mL (40 pg of nicotine per mL). 

Assay preparotion —Place one piece of Gum, accurately 
weighed, in a stoppered fiask, add about 50 ml of n-hex~ 
ane, and transfer 50.0 mL of Solvent Add a stirring bar, in¬ 
sert the stopper in the fiask, and stir vigorously for about 
30 minutes or until the test specimen has been dispersed, 
Remove from the stirring mechanism, and allow to stand for 
about 30 minutes or until the phases have separated. Re- 
move an aliquot of the lower layer, taking care not to re- 
move a large ąuantity of the insoluble excipients, and filter, 
discarding the first few mL of the frltrate. Use the elear ftl- 
trate as the Assay preparotion. 

Chromatographic system (see Chromolography (621))—The 
iiquid chromatograph is egurpped with a 254-nm detector 
and a 4-mm x 30-cm stainless Steel column containing 
packing LI. The flow ratę is about 1.5 mL per minutę. Chra- 
matograph the Standard preparotion , record the chromato- 
grams, and measure the peak responses as directed for Pro¬ 
cedurę: the column efficienty is not less than 2500 
theoretical plates, the taili ng factor is not morę than 2.0, 
and the relative standard devialion for replicate injections is 
not morę than 2.0%. 

Procedurę—[ notę—P erform the foJlowing procedurę on 
10 tndividual pieces of Gum, and use the average of the 
calculated values as the assay value. Use peak areas where 
peak responses are mdicated.] Separately inject equal 
volumes (about 50 jiL) of the Standard preparotion and the 
Assay preparotion into the chromatograph, record the chro¬ 
ma tog rams, and measure the peak responses. Calculate the 
□uantity, in mg, of nicotine (GioHmN;.) in the Cum taken by 
the formula: 


50C(162.2 3/ 462.41 )(r u /r s ) 

in which C is the concentration, in mg per mL, of USP Nico¬ 
tine Bitartrate Dihydrate RS on the annydrous basis in the 
Standard preparotion, 162.23 and 462.41 are the molecular 
weights of nicotine and anhydrous nicotine bitartrate, re~ 
spectively, and Ty and r s are peak responses obtained from 
the Assay preparotion and the Standard preparotion , respec- 
Uvely. 
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Nifedipirae 



C 17 H ia NaO« 34633 

3 ; 5-Pyndinedicarboxylic acid, 1,4-dihydro-2,6-dimethyl- 
4-(2-nitrophenyl)-, dimethyl ester; 

Dimethyl 1,4-dihydr0-2,6-dimethyl-4-(o-nitrQphenyl)-3,5- 
pyridinedicarboxylate [21829-25-4]. 

DEF1NITION 

Nifedipine contains NLT 98.0% and NMT 102.0% of 
nifedipine (CpHisNzOfi), calculated on the dned basis, 
[Notę—N ifedipine, when exposed to dayiight and certain 
wavelenqths of artificial light, readily eonverts to a nitro- 
sophenylpyridine derivative. Exposure to UV light leads to 
the formation of a nitrophenylpyridine derivative. Perform 
the Assoy and other tests in the dark or under golden 
fiuorescent or other low-actinic light. Use low-actinic 
glasswarej 

IDENTIFICATION 

* A. Bnfrarep Absorpteon (197K): Do not dry sam pies. 

o B The retention time of the major peak of the Sample 
solution corresponds to that of the Standard soiution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Protect the Standard solution and the Somple solution 
from actinic light. Conduct the Assay promptty after 
preparation of the Standard solution and the Sample 
solution , 

Mobile phase: Acetonitrile, mediano!, and water 
(25:25:50) 

Standard stock sofution: 1 mg/mL of U5P Nifedipine 
RS in methanol 

Standard solution: 0.1 mg/mL in Mobile phase from 
Standard stock solution 

Sample solution: 0.1 mg/mL of Nifedipine prepared as 
foltows. Transfer about 25 mg of Nifedipine to a 
250-mL fiask, dissolve in 25 mL of methanol, and dilute 
with Mobile phase to vo!ume, 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 235 nm 
Cofumn: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
injection volume: 25 pL 
System suitability 
Sample: Standard soiution 
Suitability requirements 
Column efficiency: NLT 4000 theoretical plates 
Tailing factor: NMT 1 3 
Relative standard deviation: NMT 1.0% 

Analysis 

Sampfes: Standard solution and Sample solution 
Calculate the percentage of nifedipine (C^H^NzOs) in 
the portion of Nifedipine taken: 

Result = (ru/n) x (G/Cu) x 100 

Or = peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs = concentration of USP Nifedipine RS in the 
Standard soiution (mg/mL) 


Cu = concentration of Nifedipine in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-l 02.0% on the dried basis 

IMPURITIES 

* Residue on 1GNITION (281): NMT 0.1%, an ignition tem¬ 
peraturo of 600° being used 

Dele te the foliowitig: 

Heaw Metals, Method II (231): NMT 10 ppm® m ^\ i 

B ORCANEC IMPURITIES 

Protect Standard stock solution B and the Sample soiution 
from actinic light. Conduct this test promptly after 
preparation of Standard stock solution B and the Sample 
soiution. 

Mobile phase, Sample solution, and Chromatographic 
system: Proceed as directed in the Assay. 

Standard stock solution A: 1 mg/mL of USP Nifedipine 
RS in methanol 

Standard solution A: 03 mg/mL of USP Nifedipine RS 
in Mobile phase from Standard stock solution A 
Standard stock solution B: 1 mg/mL of USP Nifedipine 
Nitrophenyfpyridine Analog RS in methanol 
Standard solution B: 0.6 pg/mL of USP Nifedipine Ni- 
trophenylpyridine Analog RS in Mobife phase from Stan¬ 
dard stock solution B 

Standard stock solution C: 1 mg/mL of USP Nifedipine 
Nitrosophenylpyridine Analog RS in methanol 
Standard solution C: 0.6 pg/mL of USP Nifedipine Ni- 
trosophenyipyridine Analog RS from Standard stock solu¬ 
tion C diluteo wlth Mobile phase 
Standard solution D: Mobile phase t Standard solution B f 
and Standard solution C (1:1:1) 

System suitability solution: Standard solution Ą Stan¬ 
dard solution B f and Standard solution C (1:1:1) 

System suitability 
Sample: System suitability solution 

Suitability requrrements 

Resolution: NLT i .5 between nifedipine nitrophenyf- 
pyridine analog and nifedipine nitrosophenylpyridine 
analog; NLT 1.0 between the nifedipine nitrosophen¬ 
ylpyridine analog and nifedipine 
Re(atjve standard devfation: NMT 10% for both 
nifedipine nitrophenylpyridine analog and nifedipine 
nitrosophenylpyridine analog 
Analysis 

Sam pies: Sample solution and Standard solution D 
Calculate the percentage of nifedipine nitrophenylpyri¬ 
dine analog and nifedipine nitrosophenylpyridine ana¬ 
log in the portion of Nifedipine taken: 

Result - (fu/rs) x (G/Cu) x 100 

r u = peak response of nifedipine 

nitrophenylpyridine analog or nifedipine 
nitrosophenylpyridine analog from the 
Sample solution 

r$ - peak response of nifedipine 

nitrophenyipyridine analog or nifedipine 
nitrosophenylpyridine analog from Standard 
soiution D 

G - concentration of USP Nifedipine 

Nitrophenylpyridine Analog RS or USP 
Nifedipine Nitrosophenylpyridine Analog RS 
in Standard solution D (mg/mL) 

Cu - concentration of Nifedipine in the Sample 
sofution (mg/mL) 

Acceptance criteria: See Tobie 7. 
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labie 1 


Name 

Retative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Nifedipine nitrophenylpyridine 
anafoa j 

0.8 

0.2 

Nifedipine nitrosophenyipyri- 
dtne analoq b 

0,9 

0.2 

Nifedipine 

TO 



J Di methy I 4 - (2- n i i rop henyl )-2 f 6 -di met hy i pyricfa ne- 3 ,5- d ica rboxy la te, 
b D imethy I 4-{ 2 -n itrosop henyl)-2,6-d i rn ethyI pyricti ne- 3,5 -d ica rboxyla te. 


® Limit of Chloride and Sulfate 

Standard solution A: Add 5,0 mL of water to 10 mL of 
8-2 pg/mL of sodtum chloride (corresponding to 5 pg/ 
mL of chloride). 

Standard solution B: Equivalent to 1Qpg/mL of sulfate 
from potassium sulfate in water 

Sam ple solution: To 5.0 g of Nifedipine add 4.0 ml of 
6 N acetic acid and 46 ml of water. Bring carefully to a 
boif on a hot piąte, Cool, pass through futer paper that 
is free of chloride and sulfate, and use Ehe fiftrate. 
Chloride: Pipet 2.5 ml of the Sampie solution into a 
50-mL color-comparison tubę, ano add 12,5 mL of 
water. Into a matched color-comparison tubę, pipet 
10 mL of Standard solution A. To each lube add 0.15 mL 
of 0,3 M nitric acid and 0.3 ml of silver nitrate TS, and 
mix. 

Acceptance criteria: NMT 0.02%; the opalescence ex- 
hibited by the Sampie solution does not exteed that of 
Standard solution 4. 

Sulfate: Pipet into each of two 50-mL matched colon 
comparison tubes 1,5 mL of Standard solution B. To 
each tubę add, successively and with continuous shak- 
ing, 0.75 mL of alcohol, 0.5 ml of a 6.1% agueous so¬ 
lution of barium chloride, and 0.25 mL of 6 N acetic 
acid, Shake for an addltlonal 30 s. Pipet into one tubę, 
designated the standard tubę, 15 mL of Standard solu - 
don B. Pipet into the other tubę, designated the sampie 
tubę, 3 mL of Sampie solution and 12 mL of water. 
Acceptance criteria: NMT 0.05%; Ehe turbidity exhib- 
ited by the Sampie solution in the sampie tubę does not 
exceed that of Standard solution B in the standard tubę, 

■ PERCHLORIC AC ID TlTRATION 

Sampie solution: Dissofve 4 g of Nifedipine in 1 60 mL 
of glada} acetic acid in a 250-mL conical fiask with the 
aid of an ultrasonic bath, 

Titrimetric system 
Modę: Direct titration 
Titrant: 0.1 N perchloric add VS 
Endpoint: Visual 

Analysis: Add 3 drops of p-naphtholbenzein TS to the 
Sampie solution , and titrate with Titrant to a green 
endpoint 

Acceptance criteria: NMT 0.1 2 mL of 0.1 N perchloric 
acid is consumed for each g of Nifedipine. 

SPECIFIC TESTS 

• Los S ON Drving (731) 

Analysts: Dry a sampie at 105° to constant weight 
Acceptance criteria: NMT 0.5% 

ADD1TBONAL R£QUHREMENTS 

■ Packaging and Storage: Preserve in tight, light-resistant 

containers. 

* USP Reference Standards (11) 

USP Nifedipine RS 

USP Nifedipine Nitrophenylpyridine Analog RS 
D im ethyl 4-(2 -n Etroph eny l)-2,6-d im ethyl py ridi ne-3,5 - 
dicarboxylate. 

Ci 7 Hi 6 N 2 06 344,33 


USP Nifedipine Nitrosophenylpyridine Anafog RS 
Dimethyl 4-(2-nitrosophenyl)-2,ó-dimethyipyridlne-3,5- 
dicarboxylate. 

Ci7H 16 N a 0 5 328.33 


NifeeBipirae Capamies 

DEFINITION 

Nifedipine Capsuies contain NLT 90.0% and NMT 110,0% 
of the labeled amount of nifedipine (C^HigN^O^), 
Nifedipine, when exposed to daylight and certa i n wave- 
lengths of artificial Jight, readify converts to a n itroso- 
phenylpyridine derivative. Exposure to UV light leads to 
the formation of a nitrophenylpyridine derivative. Perform 
assays and tests in the dark or under golden fluorescent 
or other low-actinic light. Use low-actinic glassware. 

IDENTIFICATION 

e A. 

Standard solution: 1.2 mg/mL of USP Nifedipine RS in 
methylene chloride 

Sampie solution: Using the technique deseribed in Pro¬ 
cedurę for content uniform i ty in the test for Uniformity of 
Dosage Units transfer the contents of 3 Ca psu fes to a 
centrifuge tubę, rinsing the sdssors with 20 mL of 0.1 
N sodium hydroxide. Pipet 25 mL of methylene chloride 
into the tubę, insert a stopper, invert several times, and 
carefully release the pressure in the tubę. Insert the 
stopper again tightly, and shake gently for 1 h. Centri¬ 
fuge Ehe tubę for 10 min at 2000-2500 rpm. Remove 
the supernatant agueous phase by aspiration with a sy- 
ringe, and transfer 5,0 mL of the clarified lower layer to 
a suitable viaL 

Mrxed solution: Mixture of Standard solution and Sam- 
p!e solution ( 1 : 1 ) 

Chrom atographic system 
(See Chromatography {62 1), Th in-Layer Chroma to- 
graphy.) 

Adsorbent: 0.5-mm layer of chromatographic sifica 
gei mixture 

Application volume: 500 p.L 

Developing solvent system: Ethyl acetale and cydo- 
hexane (1:1) 

Spray reagent stock solution: Dissolve 3 g of bismuth 
su bn i tratę and 30 g of potassium iod ide, taken in a 
100-mL voiumetric fiask, in 10 mL of 3 N hydrochloric 
acid, and diiufe with water to vofume. 

Spray reagent: Before use, mix 10 mL of Spray rea- 
ent stock solution in a 1 00-mL volumetric fiask with 
0 mL of 3 N hydrochloric acid, and dilute with water 
to volume. 

Analysis 

Samples: Standard solution , Sampie solution , and Mixed 
solution 

Allow the spots to dry, and develop Ehe chromato- 
gram, protected from light, in the Developing solvent 
system until the solvent front has moved threeTourths 
of the length of the piąte. Remove the piąte from the 
developing cham ber, mark the solvent front, and air- 
dry the piąte until no odor is detectable. Immediately 
view the piąte under short-wavelength UV fight, notę 
the colored bands, and then spray the piąte with 
Spray reagent. 

Acceptance criteria: Each solution exhibits a dark blue 
major band at the same R F vaiue of 0.3 before the treat- 
ment with Spray reagent , and each solution exhiblts a 
compact light orange band on a yeilow background af- 
fer tne treatment with Spray reagent . 

* B. The retention time of the Sampie solution corresponds 
to that of the Standard solution, as obtained in the Assay. 
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AS5AY 

m Procedurę: Protect the Standard solution and the Sample 
solution from actinic light, Conduct the Assay promptly 
after preparation of the Standard solution and the Sample 
solution. 

Mobile phase: Acetonitrile, methanol, and water 
(25:25:50) 

Standard stock solution: 1 mg/mL of USP Nifedipine 
RS in methanol 

Standard solution: 0U mg/mL of USP Nifedipine RS in 
Mobile phase from Standard stock solution 
Sample solution: 0,1 mg/mL of nifedipine prepared as 
follows. Transfer the contents of 5 Capsules with the aid 
of a smali amount of methanol to a suitable volumetrc 
fiask, and dilute with Mobile phase to volume. Pass 
through a solvent-resistant fifter. 

Chromatographk system 
(See Chromatograpny (62 1), System Suitability.} 

Modę: LC 

Detector: UV 265 nm 
Columns 

Guard: Packing LI 

Anałytical: 4.6-mm x 25<m; 5-pm packing 11 
Flow ratę: 1 ml/min 
(njection volume: 25 pL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 

Column efficiency: NLT 4000 theorettcaf plates 

TaiEing factor: NMT 1.5 

Relative standard deviation: NMT 1,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeied amount of 
nifedipine (C^HiaN^Oń) in the portion of Capsules 
taken: 

Result - (ru/r s) x (Ci /Cu} x 100 

fu - peak response of nifedipine from the Sample 
solution 

r$ - peak response of nifedipine from the Standard 
solution 

G = concentration of USP Nifedipine R5 in the 
Standard solution (mg/mL) 

Cu = nominał concentration of nifedipine in the 
Sampfe solution (mg/mL) 

Acceptance criteria: 90.0%-l 10.0% 

PERFORMANCE TESTS 
* Dissolution (711) 

Medium: Simulated gastrrc fluid TS (without pepsin); 
900 ml 

Apparatus 2: 50 rpm 
Time: 20 min 

Standard solution: Dissolve a quantity of USP 
Nifedipine RS in an amount of methanol not exceeding 
2% of the finał volume, and dilute with Medium to ob- 
tain a solution of a known suitable concentration, 
Sample solution: Pass a portion of solution under test 
through a suitable filter, and dilute as needed with Me¬ 
dium, in comparison with the Standard solution. Filters 
must be checked for absorptive loss of nifedipine. 
Instrumental conditions 
Modę: UV 

Anałytical wavelength: 340 nm 
Analysis 

Samples: Standard solution and Sample solution 
Determine the percentage of the labeied amount of 
nifedipine (Ci 7 H JS N 2 O tl ) d[s$olved by using UV ab- 
sorbances at the specified wavelenqth, 

Tolerances: NLT 80% (Q) of the labeied amount of 
nifedipine (G^PLaN^O*) is dissoked. 


• Uniformity of Posagi Units (905) 

Procedurę for content uniformity 
Standard solution: 50 pg/mL of USP Nifedipine RS in 
methanol 

Sample solution: With the point of a pair of sharp 
scissors, make a smali hole at the end of 1 Capsule. 
Sgueeze most of the contents rnto a 200-mL yolumeb 
ric fiask, cut the Capsule in half, and drop it into the 
fiask. Rinse the scissors with 20 mL of methanol, quan- 
titatlvely collecting the rinse in the fiask, Dilute with 
methanol to volume. 

Instrumental conditions 
Modę: UV 

Anałytical wavelength: 350 nm 
Celi: 1 cm 
Blank: Methanol 
Analysis 

Samples: Standard solution, Sample solution, and 
Blank 

Caleulate the percentage of the labeied amount of 
nifedipine (C 1? HiaN 2 Oń) in the Capsule taken: 

Resuk = {Aut Ai) x (G/Cu) x 100 

Av - absorbance of the Sample solution 
A s = absorbance of the Standard solution 
Ci - concentration of USP Nifedipine RS in the 
Standard solution (pg/mL) 

C v - nominał concentration of nifedipine in the 
Sample solution (pg/mL) 

Acceptance criteria: Meet the requirements 

IMPURITJES 

• Organ ic Impurities; Protect the Standard solution and 

the Sample solution from actinic light. Conduct this test 
promptly after preparation of the Standard solution and 
the Sample solution . 

Mobile phase, Sample solution, and Chromatographk 
system: Proceed as directed in the Assay. 

Standard stock solution A: 1 mg/mL of USP Nifedipine 
RS in methanol 

Standard solution A: 0.3 mg/mL of USP Nifedipine RS 
from Standard stock solution A in Mobile phase 
Standard stock solution B: 1 mg/mL of USP Nifedipine 
Nitrophenylpyndine Analog RS in methanol 
Standard solution B: 6 pg/mL of USP Nifedipine Nitro- 
phenyJpyridine Analog RS fn Mobile phase from Stan¬ 
dard stock solution B 

Standard stock solution C: 1 mg/mL of USP Nifedipine 
Nkrosophenylpyridine Analog RS in methanol 
Standard solution C: 1.5 pg/mL of USP Nifedipine Ni- 
trosophenylpyridine Analog RS in Mobile phase from 
Standard stock solution C 

Standard solution D: Mfxture of Standard solution 8, 
Standard solution C, and Mobile phase (1:1:1) 

System suitability solution: Mixture of Standard solu¬ 
tion A , Standard solution B, and Standard solution C 
( 1 : 1 : 1 ) 

Proceed as directed in the Assay . 

System suitability 
Sample: System suitability solution 

Suitability requirements 

Resolutlon: NLT 1.5 between the nifedipine nitro¬ 
phenylpyndine analog and nifedipine nitrosophenyl- 
pyrldine analog peaks, and NLT 1.0 between the 
nifedipine nkrosophenylpyridine analog and 
nifedipine peaks 

ReJative standard deviation: NMT 10% for each 
nifedipine nitrophenylpyndine analog and nifedipine 
nitrosophenylpyridine analog peaks 
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Analysb 

Sam pies: Standard solution D and Sample solution 
Calculate the percentage of nifedipine nitrophenylpyri- 
dine analog and nifedipine nitrosophenyJpyridine ana¬ 
log in the portion of Capsules taken: 

Resuit - (ru/n) x (Cs fCy) x 100 

fu - peak response of nifedipine 

nitrophenylpyridine analog or nifedipine 
nitrosophenylpyridine analog from fhe 
Sampfe solution 

n = peak response of nifedipine 

nitrophenyJpyridine analog or nifedipine 
nitrosophenylpyrid)ne anaToq from Standard 
solution 0 

Q = concentration of the appropriate USP 

Nifedipine Nitrophenylpyridine Analog RS or 
USP Nifedipine Nitrosophenylpyridine Analog 
RS in Standard solution D (mg/mL) 

Cu = nominał concentration of nifedipine in the 
Sample solution (mg/mL) 

Acceptance criteria: See Tobie 1. 


Table T 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NfWIT (%) 

Nifedipine ni- 
troohenyl analoce 

0.8 

2.0 

Nifedipine ni- 
trosophenyl anatoa' 1 

0.9 

0.5 

Nifedipine 

1.0 

_ 


J Di methy I 4-(2- ni Lrop heny I )-2,6 - di me Ihy I py ri di ne-3, 5 -d ic a rboxyl a te„ 
b D imethy I 4- (2-n itrosophe ny I )-2,6-d im ethy I pyrid i ne-3,5 -d ica rboxy) a te. 


APDBTHONAL REQU1REMENT5 

« PACKAC1NC and Storace: Preserve in tight, Jight-resistant 
containers at a temperaturę between 15° and 25°, 

• USP Reference Standards (11) 

USP Nifedipine RS 

USP Nifedipine Nitrophenylpyridine Analog RS 
Dimethyl 4-(2-nitrGphenyl)-2,ó-dimethylpyridine-3,5- 
dicarboxylate. 

Cv 7 H 16 N 2 0 6 344.33 

USP Nifedipine Nitrosophenylpyridine Analog RS 
Dimethyl 4-(2mitrGsophenyl)-2,ó“dimethyipyridine-3,5- 
dicarboxy!ate ł 
C 17 H 16 N 2 O s 328.33 


Mifednpine Extended-Release Tablets 

DEFINITION 

Nifedipine Exfended-Release Tablets contain NLT 90.0% and 
NMT 110.0% of the labeled amount of nifedipine 
(Ci 7 H ia N?.Oe)- [Notę— Nifedipine, when exposed to 
dayiight and certain wavefengths of artificial light, readily 
converts to a nitrosophenyJpyridine derivative/Exposure 
to UV light leads to the format ton of a nitrophenylpyri- 
dine derivative. Perform assays and tests in the dark or 
under golden fluorescent or other iow-actinic iight. Use 
low-actinic glassware.] 

IDENTIFICATION 

* A, The retention time of the Sample solution corresponds 
to that of the Standard solution, as obtained in the Asscy, 

- B. Ultraviolet Absgrption (197U) 

Standard stock solution and Sampie stock solution: 

Prepare as directed in the 4ssay, 


Standard solution: 0.02 mg/mL of USP Nifedipine RS 
in Mobile phase from the Standard stock solution 
Sample solution: Nominally 0.02 mg/mL of nifedipine 
in Mobile phase from the Sample stock solution 

A35AY 
a Procedurę 

[Notę—C onduct the Assoy promptly after preparatton of 
the Standard solution and the Sample solution ♦] 

Mobile phase: Acetonitrile, methanol, and water 
(25:25:50) 

Standard stock solution: 1 mg/mL of USP Nifedipine 
RS in methanol 

Standard solution: 0.1 mg/mL of USP Nifedipine RS 
from the Standard stock solution in Mobile phase 
Sample stock solution: Dissolve an amount equivalent 
to 420 mg of nifedipine from powdered Tablets in 
1 30 mL of water in a 250-mL volumetric fiask; or trans¬ 
fer the intact Tablets to a 400-mL, high-speed blender 
cup containing 130 mL of water. Homogenize untii a 
uniform suspension is achieved (about 2 min), and 
transfer the suspension with the aid of a mixture of 
acetonitrile and methanol (1:1) to a 250-mL volumetnc 
fiask. Di lute with a mixture of acetonitrile and methanol 
(1:1) to volume, and stir for 30 min. Centrifuge the 
resulting suspension to obtain a elear supernalant. 
Sample solution: Nominally 0.1 mg/mL of nifedipine 
prepared as folio ws. Transfer 3.0 mL of the Sample stock 
solution to a 50-mL volumetric fiask, drlute with Mobile 
phase to volumą and filter. [Notę—R eserve a portion of 
this solution for use as the Sample solution in the test 
for Organie Impurities.] 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 265 nm 
Columns 

Guard: 2.1-mm x 3-cm; packing LI 
Analytical: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
fnjection volume: 25 jrL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Column efficiency: NLT 4000 theoretical plates 

Tailing factor: NMT 1.5 

Relative standard devratron: NMT 1.0% 

Analysis 

Sarn pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
nifedipine (CiyhhśNzOń) in the portion of Tablets taken; 

Resuit = (r u /r 5 ) x ( C 5 /Cy ) x 100 

ry - peak response from the Sample solution 

n = peak response from the Standard solution 

Q - concentration of USP Nifedipine RS in the 
Standard solution (mg/mL) 

C u - nominał concentration of nifedipine in the 
Sampfe solution (mg/mL) 

Acceptance arteria: 90.0%-110.0% 

PERFORMANCE TESTS 
® Dissolution (711) 

Test 1; If the product complles with this test, the labeh 
ing indicates that it meets USP Dissolution Test h 
Medium: Water; 50 mL 

Apparatus 7: (See Drug Reiease (724).) 15-30 cycles/ 
min. Do not use the redprocating drsk; use a 25-cm 
plexiglas rod, the perimeter of the Tablets being af- 
rixed to the rod with a water-insoluble glue. The solu¬ 
tion containers are 25-mm test tubes, 150-2GO mm in 
length, and the water bath Is malntained at 37 ±0.5°. 
At the end of each specified test interval, the Systems 
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are transferred to the next row of new test tubes con- 
talning 50 mL of fresh Medium . 

Times: 4, 8, 12, 16, 20, and 24 h 
Diluent: Methanol and water (1:1) 

Standard solution: Transfer 50 mg of USP Nifedipine 
RS to a 100-mL yoiumetric ffask. Dissolve in 50 ml of 
methanol, and di lute with water to volume. Quantita- 
tively dilute this solution with Diluent to obtain Solu¬ 
tions havlng suitable known concentrations. 

Sample solution: Use portions of the solution under 
test, passed through a suitable fiiter of 0.4-pm porę 
size, suitably difuted with methanol, and stepwise if 
necessary, with Diluent to obtain a finał mixture eon- 
sisting of eoual parts of methanol and water, 
Instrumental conditlons 
(See Ultroviolet-Visible Spectroscopy (857).) 

Modę: UV 

Analyticaf wavelength: 338 nm 
Celi: 0.5 cm 

Analysis: Determine the amount of nifedipine 
(C^HisNzOs) released in the Sampfe solution at each 
4-h interval from UV absorbances. [NOTĘ—For the 4-h 
time period, determine the absorbance at 456 nm, 
and use this determinatlon to correct for exdpient 
interference.] 

Tolerances: See Table 1. 


Times: 3, 6, and 12 h 

Mobile phase: Acetonitrile and water (7:3) 

Standard stock solution: 1.11 mg/ml of USP 
Nifedipine RS En methanol 

Standard solution: 04 mg/mL of USP Nifedipine RS 
from the Standard stock solution in Medium 
Sample solution: Pass a portion of the solution under 
test through a suitable fiiter. 

Chromatographic system 
(See Chromatography (62 1), System Suitabiiity.) 

Modę: LC 

Detector: UV 350 nm 

Column: 4.0-mm x 125-mm; 3-pm packing LI 
Temperaturę: 4G L "' 

Flow ratę: 1.5 mL/mln 
Injection volume: 20 fiL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity requirements 
Column effidency: NLT 2000 theoretica! plates 
Tailing factor: NMT 1,5 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Determine the amount of nifedipine (C^HibN^O*) 
disso!ved. 

Tolerances: See Table 2. 


Table 1 


Time 

(h) 

Amount Pissohred 3 

4 

5-17 

8 

— 

12 

43-80 

16 


20 

_ 

24 

NLT 80 


Łl The amounL drssolved 1$ espressed in terms oF the Jabded Tablet 
strength rather than in terms of the labeEed totaF contents. 


The cumulative percentages of the iabeled amount of 
nifedipine (Ct 7 HtaN 20 ć), released at the times speci- 
fied, conform to Dissolution {711), Accep tance Table 2. 

Test 2: Jf the product compiies with this test, the label- 
Eng indicates that it meets USP Dissolution Test 2, 
Solution A: Disso!ve 330.9 0 of dibasic sodium phos- 
phate and 38 g of citric aeid in water in a 1-L yoiumet¬ 
ric fiask. Add 1 0 mL of phosphoric acid, and dilute 
with water to yolume. 

Medium: MIx 125.0 mL of Solution A and 1 L of 1 0% 
sodium fauryl suffate solution, and dilute to 10 L. Ad- 
just, if necessary, to a pH of 6.8; 900 mL, 

Apparatus 2: 50 rpm, with sinkers. (See Dissolution 
(711), Figurę 2a .) 


Table 2 


Time 

Amount Dissolved 

. m 

(%} 

3 

10-30 

6 

40-65 

12 

NLT 80 


The percentages of the Iabeled amount of nifedipine 
(CijHifl^Oa), released in vivo and dissolved at the 
times specified, conform to Dissolution (711), Accep- 
tance Table 2. 

Test 3: If the product compiies with this test, the label- 
Ing Indicates that it meets USP Dissolution Test 3, 

For Tablets Iabeled to contain 30 mg of nifedipine: 
Phase 1 

Medium: 0.05 M phosphate buffer, pH 7.5; 900 mL 
Apparatus 2: 100 rpm 
Time: 1 h 

Standard solution: 0.034 mg/ml of USP Nifedipine 
RS in Medium. [NoTE—lf necessary, a yolume of 
methanol, not exceeding 10% of the finał volume, 
can be used to help solubilize nifedipine.] 

Sample solution: Pass a portion of the solution under 
test through a suitable fiiter. 
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Instrumental conditions 
(See Ultraviofet-Visible Spectroscopy (857).) 

Modę: UV 

Analyticai waveJength: 238 nm 
Cel!: 0.5 cm 

Analysis: [Notę—A fter the run, take the Tablet out of 
tbe dissolution vessd, adapt a sin ker to it, and trans¬ 
fer the Tablet with the sin ker to the dissolution vessel 
containing the Medium for Phase 2,] Determine the 
amount of nifedipine (C^HiaNiOń) refeased in Phase 
1 , using filtered portions of the Sample solution , in 
comparison with the Standard solution , using the Me* 
dium as the blank. 

For Tablets labeled to cositain 30 mg of nifedipine: 
Phase 2 

Medium: 0.5% Sodium lauryl sulfate in simulated 
gastric fluid without enzyme, pH 1.2; 900 mL 
Apparatus 2: 100 rpm 
Times: 1, 4, 8, and 12 h 

Standard solution: 0.034 mg/mL of USP Nifedipine 
RS in Medium, [Notę—I f necessary, a volume of 
methanol, not exceeding 10% of the finaf volume, 
can be used to help solubilize nifedipine.] 

Sample solution: Pass a portion of the solution under 
test through a suitable fUter, 

Instrumental conditions 
(See Ultraviolet*Visible Spectroscopy (85 7).) 

Modę: UV 

Analyticai wavelength: 238 nm 
Analysis: Determine the amount of nifedipine 
(CuH tbN^Os) released in Phase 2, using filtered por¬ 
tions of the Sample solution, in comparison with the 
Standard solution , using Medium as the blank. 
Tolerances: See Tahte 3. 


Table 3 


Time 

fbł 

Amourit Dissohed 11 
(°/o) 

1 

NMT 30 

4 

30-55 

8 

NIT 60 

12 

NIT 80 


■‘For each dosage unit, add the amount dissolved in phosphate buffer, pH 
7,5 irom Phase I to the amount dlssolued at each limę point in Phase 2, 


The cumulative percentages of the labeled amount of 
nifedipine (Ci?HiaN?O fi ), released in vivo and dis- 
solved at the times specified, confonm to Dissolution 
(711), Acceptonce Table 2 . 

For Tablets labeled to contain 60 mg of nifedipine: 
Phase 1 

Medium: 0.05 M phosphate buffer, pH 7.5; 900 mL 
Apparatus 2: 100 rpm 
Time: 25 min 

Standard solution: 0.067 mg/mL of USP Nifedipine 
RS in Medium. [Notę— 4f necessary, a volume of 
methanol, not exceeding 10% of the finał volume, 
can be used to help solubilize nifedipine.] 

Sample solution: Pass a portion of the solution under 
test through a suitable filier. 

Instrumental conditions 
(See Ultravioiet-Vi$ibie Spectroscopy (857).) 

Modę: UV 

Analyticai wave!ength: 238 nm 
Analysis: [Notę—A fter the run, take the Tablet out of 
the dissolution vessel, adapt a sinker to it, and trans¬ 
fer the Tablet with the sinker to the dissolution vesse! 
containing the Medium for Phase 2.] Determine the 
amount of nifedipine (C^H^NjOfr) released in Phase 
} t using filtered portions of the Sample solution , in 
comparison with the Standard solution , using the Me¬ 
dium as the biank. 


For Tablets labeled to contain 60 mg of nifedipine: 
Phase 2 

Medium: 0.5% Sodium lauryl sulfate in simulated 
gastric fluid without enzyme, pH 1.2; 900 mL 
Apparatus 2: 100 rpm 
Times: 1, 4, 8, and 12 h 

Standard solution: 0.067 mg/mL of USP Nifedipine 
RS in Medium. [NOTĘ—If necessaiy, a volume of 
methanol, not exceeding 10% of the finał volume, 
can be used to help solubilize nifedipine.] 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. 

Instrumental conditions 
{See Ultraviolet-Visible Spectroscopy (857).) 

Modę: UV 

Analyticai wavelength: 238 nm 
Analysis: Determine the amount of nifedipine 
(C^HieN^Oć) released in Phase 2 t using filtered por¬ 
tions of the Sample solution , in comparison with the 
Standard solution, using the Medium as the blank, 
Tolerances: See Table 4. 


Ta bić 4 


Time 

(h) 

Amount Dlssolved ł 

(W 

1 

NMT 30 

4 

40-70 

8 

NLT 70 

12 

NLT 80 


"For each dosage unit, add the amount dissolyed in phosphate buffer, pH 
7.5 from Phase 1 to the amount dissofved at each time point In Ptme 2. 


The cumulative percentages of the labeled amount of 
nifedipine (Ć^HisN^Oa), released rn vivo and dis- 
solvea at the times specified, conform to Dissolution 
(711), Acceptonce Tobie 2. 

Test 4: If the product complies with this test, the label- 
ing indicates that the product meets USP Dissolution 
Test 4, 

Medium: 0.5% Sodium lauryl sulfate in simulated gas¬ 
tric fluid without enzyme, pH 1.2; 900 mL 
Apparatus 2: 100 rpm 
Times: 1, 4, and 12 h 

Standard soiution: 0.067 mg/mL of USP Nifedipine RS 
for Tablets labeled to contain 60 mg, and 0.034 mg/ 
mL of USP Nifedipine RS for Tablets labeled to contain 
30 mg, in Medium. [NOTE™lf necessary, a volume of 
methanol, not exceeding 10% of the finał volume, can 
be used to help solubilize nifedipine.] 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. 

Instrumental conditions 
(See Ultroviolet-Visible Spectroscopy (857),) 

Modę: UV 

Analyticai wavelength: UV 238 nm 
Celi: 1 cm 

Analysis: Determine the amount of nifedipine 
(C^HibNjOć) released, using filtered portions of ibe 
Sample soiution, in comparison with the Standard soiu- 
tion f using the Medium as the blank, 

Tolerances: See Tobie 5 and Table 6, 


Table 5 


For Tablets Labeled to Coi 

ntain 30 mq of Nifedipine 

Time 

m 

Amount Dissolved 

(%> 

i 

12-35 

4 

44-67 

12 

NLT 80 
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Table 6 


For Tablets Labeled to Contam 60 mq of Nifedipine 

Time 

Amount Dissolved 

0 ii 

(%* 

1 

10-30 

4 

40-63 

12 

NLT 60 


The tumulative percentages of the labeled amount of 
nifedipine (CuHibN^O*), released at the times speci- 
fied, conform to Dissołution (711), Acceptance fobie 2. 
Test 5: If the product complies with this test, the label- 
Ing indicates that the product meets USP Dissołution 
Test 5. 

Medium: Water; 50 ml 

Apparatus 7: (See Drag Release (724).) Use a 25-cm 
plexigłas rod, the perimeter of the Tablets being af- 
fixed to the rod with a water-insoluble gfue; 30 dips/ 
min. The solution containers are 25-mm test tubes, 
150-200 mm in length, and the water bath is main- 
tained at 37 ± 0.5°. 

Times: 4, 12, and 24 h 

Diluent A; Methanol and acetonitnle (1:1) 

Dlluent B: Diluent A and water (1:1) 

Standard stock solution: 50 mg of USP Nifedipine RS 
in Diluent A and water (50:50) 

Standard Solutions: 0.01, 0.05, and 0.20 mg/ml_ Solu¬ 
tions, fronn the Standard stock solution in Diluent B, 
that are used at 4-, 12-, and 24-h sampling 
Sampłe solution: Pass a portion of the solution under 
test through a suitable fiiter, 

Instrumentai conditions 
(See Ultraviolet~Visfbfe Spectroscopy (85 7).) 

Modę: UV 

Analytical wavelength: 238 nm 
Celi: 0,5 cm 

Analysis: [Notę —For the 4-h time period, fllter the so¬ 
lution under test, and determine the absorbance at 
456 nm, Use this absorbance value to correct for ex- 
cipient interference at the other time points.] Deter¬ 
mine the amount of nifedipine released at each inter- 
val on portions of the Sample solution passed through 
a suitable filier of 0,45-jim porę size, suitably diluted, 

If necessary, with Diluent A and water to obtain a finał 
mwture of water, methanol, and acetonitnle (2:1:1), in 
companson with the appropriate Standard solution , us- 
ing Diluent 8 as the blank. 

Tolerances: See Table 7 , 


Sample solution: Pass a portion of the solution under 
test through a suitable fil ter of G.45-jim porę size, 
Instrumentai conditions 
(See Uitmviolet-Visible Spectroscopy (857).) 

Modę: UV 

Anaiyticai waveiength: 329 nm 
Celi: 0.5 cm 
Blank: Medium 
Tolerances: See Table 8. 


Table 8 


Time 

Amount Dissolved 

(b> 

(%) 

1 

NMT 15 

4 

20%-4O 

12 - 

NLT 80 


The cumulattve percentages of the labeled amount of 
nifedipine (CijHibI^O*} dissolved at the times speci- 
fled conform to Dissołution (711), Acceptance Tobie 2. 
Test 7: If the product complies with this test, the fabel- 
ing indicates that it meets USP Dissołution Test 7. 
Medium: Simulated gastric fluid without enzyme con- 
taining 0.5% sodium lauryl suffate, pH 1.2; 900 ml 
Apparatus 2: 100 rpm, with three-prong sinker 
Times: 1, 4, and 12 h 

Standard solution: (17900) mg/ml of USP Nifedipine 
RS in Medium, where l is the label da im, in mg/Tablet, 
of nifedipine. A smali amount of methanol, not ex- 
ceeding 6%~7% of the finał volume of the first dilu- 
tion, can be used to sofubilize nifedipine, 

Sample solution: Pass a portion of the solution under 
test through a suitable filier, 

Instrumentai conditions 
(See Ultravialet-Vi$ibłe Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: 238 nm 
Celi: 1 mm, fiow celi 
Blank; Medium 
Tolerances: See Table 9, 


Table 9 


Time 

Amount Oi5solved 

fhl 

(%) 

1 

NMT 15 

4 

25-50 

12 

NIT 80 


Table 7 


Time 

Amount Dissolved 

(h) 

f%) 

4 

NMT 14 

12 

39-75 

24 

NLT 75 


The cumulative percentages of the labeled amount of 
nifedipine, released in v*vo and dissolved at the times 
specified, conform to Dissołution (7 11), Acceptance Ta¬ 
ble 2, 

Test 6: If the product complies with this test, the label- 

ing indicates that it meets USP Dissołution Test 6 . 

Medium; Simulated gastric fluid without enzyme eon- 
tainino 0.5% of sodium lauryl sulfate, pH 1,2; 900 mL, 
deaerated 

Apparatus 1: 100 rpm 

Times: 1, 4, and 12 h 

Standard stock solution: 0.33 mg/mL of USP 
Nifedipine RS in methanol 

Standard solution: Quantitatively dilute the Standard 
stock solution with Medium to obtain a solution having 
a concentration of about 0,033 mg/ml. 


The cumulative percentages of the labeled amount of 
nifedipine (C^HiaN^Oe) dissolved at the times sped- 
fied conform to Dissołution (7 TT), Acceptance Table 2 , 
Test 8: If the product complies with this test, the label- 
Ing indicates that it meets USP Dissołution Test 8. 

Aeid stage medium: Simulated gastric fluid without 
enzyme containing 3% polysorbate 80, pH 1.2; 

250 mL 

Apparatus 3: 20 dpm, 20-mesh polypropylene screen 
on the bottom; 1 min drip time. The Tablet is auto- 
matically transferred by the apparatus to the next set 
of vessels for each time point. 

Time: 1 h 

Buffer stage medium: 0.01 M sodium phosphate 
buffer, pH 6.8, containing 3% polysorbate 80 (dissolve 
8.3 g or monobasic sodium phosphate and 1 g of so¬ 
dium hydroxide in 6 L of water, adjust with either di- 
luted sodium hydroxide or phosphoric acid to a pH of 
6.8 ± 0.05, and add 180 g of polysorbate 80); 250 mL 
Times: 2, 8, 12, and 24 h 
Mobile phase: Acetonitnle, methanol, and water 
(35:35:30) 

Standard stock solution: 1 mg/mL of USP Nifedipine 
RS tn Buffer stage medium. An amount of methanol, 
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about 40% of the finał volume, can be used to dis- 
solve nifedipine. 

Standard solution: (L/1000) mg/mL in Buffer stage 
medium, from the Standard stack solution, where i is 
the labę! claim in mg/Tablet 

Sample solution: Pass a portion of the solution under 
test through a su i table filter. 

Chromatographic system 
(See Chromatograpny (62 1}, System Suitability.) 

Modę: LC 

Detector: UV 338 nm 
Column: 4.6-mm x 25-cm; packing U 
Temperaturę: 30 Q 
F Iow ratę: 1,5rnL/min 
fnjeefion volume: 10 pL 
System suitability 
Sample: Standard sofution 
Suitability requirements 

Column efficiency: NLT 4000 theorettca! piates 

Talling factor: NMT 1 ,7 

Relative standard deviation: NMT 2.0% 

Analysis: Calculate the percentage of the labeled 
amount of nifedipine dissolved at each time point 
At 1 h: 

Di = (rjr 5 ) x (C 5 /0 X 17 x 100 

At 2 h: 


The cumulative percentages of the labeled amount of 
nifedipine (C^HiB^Oe) dissolved at the times spech 
fied conform to Dissolution (711 ), Acceptance Tobie 
2 . 

Test 9: if the product complies with this test, the la bel- 
ing indicates that it meets USP Dissolution Test 9. 
Medium: 0.03 M phosphate/eitrafe buffer, pH 6.8 
with 1% sodium lauryl sulfate. (To a solution of 4.1 g/l 
of dibasic sodium phosphate and 0.475 g/L of citric 
acid monohydrate in water, add 10 g/l of sodium 
lauryl sulfate. Adjust if necessary, with phosphoric acid 
to a pH of 6.8.); 900 mL 
Apparatus 2: 50 rpm, with a suitabJe sinker 
Times: 3, 6, and 12 h 

Standard stock solution: 033 mg/ml of USP 
Nifedipine RS in methanol 

Standard solution: Prepare the corresponding USP 
Nifedipine RS Solutions in Medium as directed in Tobie 
11 . 


labie 11 


Tablet Strength 

Concentration 

(mg/mL) 

30 

0.033 

60 

0,066 

90 

0.099 


D - (rjrs) x (Cs/L) x Vx 100 


+ D 

At 8 h: 

D - (fu/rs) x (Q/L) x 17x100 


D fl = D z + D 

At 12 h: 

D - (ry/rj) x (Cj/l) x Vxl00 


D\z — De 4- D 

At 24 h: 

D = (rjr s ) x (Cs/L) x V x 100 


Dja = D\z + D 

r u = peak response from the Sample sofution 

n ~ peak response from the Standard sofution 

Cs = concentration of the Standard solution 
(mg/mL) 

L - labef claim (mg/Tablet) 

V - volume of Medium, 250 ml 
Tolerances 

Acid stage: NMT 5% of the labeled amount of 
nifedipine is dissolved in 1 h. 

Buffer stage: See Tobie 10. 


Table 10 


Time 

fh) 

Amount Dis5olved 

(%) 

1 

NMT 5 

2 

0-10 

8 

25-60 

12 

45-85 

24 

NLT 80 


Sample solution: Pass a portion of the solution under 
test at each time point through a suitabie fiiter. 
Instrumental conditions 
(See Ultraviofet-Visible Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: 346 nm 
Celi: 1 cm 
Blank: Medium 
Analysis 

Sam pies: Standard Solutions and Sample sofution 
Calculate the concentration (Q of nifedipine 
(C^H^N^Os) in the sample withdrawn from the ves- 
sel at each time point (/): 

Resulb = (AJAs) x Cs 

A u = absorbance of the Sample sofution at each 
time point 

As - absorbance of the Standard solution 
Cs - concentration of USP Nifedipine RS in the 
Standard solution (mg/mL) 

Calculate the percentage oi fne labeled amount of 
nifedipine (CirHiahbOfi) dissolved at each time point 
0 ): 

Resuih =Qx 17 x (1/1) x 100 


Resulb = {[G x(V- Vs)] + CG x Vs)} x (1 fi) x 1 00 


ResulU - ([C 3 x [V - (2 x V$)]} + [(C 2 + C r ) x V s ]) x 
(1/i.) x 100 

G = concentration of nifedipine in the Sample 
solution at the specified time point (f) 
(mg/mL) 

V - volume of the Medium, 900 mL 
L - tabel claim (mg/Tablet) 

17 5 - volume of the Sample sofution withdrawn at 

each time point (i) (mL) 

Tolerances: See Table 12. 
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Table 12 




Amount 



Dissolved 



(%) 



Tablets labeled 

Tablets labeled 

Tamę 


to cpntam 30 

to contain 90 

Point 

Time 

mg and 60 mg 

mg of 

tn 

(h> 

of Nifedipine 

Nifedipine 

i 

3 

15—40 

10-35 

i c 

ó 

43-73 

40-65 

3 

12 

NLT 80 

NLT 80 


The percentages of the labeled amount of Nifedipine 
(C^HisNzOe) dissolved al the times specified conform 
to Dissolution (711), Acceptanee Table 2, 

■ Uniformity of Dosage Units (905): Meet the 
requirements 

impuhities 

6 ORGANIC IMPURITIES 

[NOTĘ—Conduet thlS test promptly after preparation of 
the Standard nifedipine solu don and the Sam ple sol u don.] 
Mobile phase: Acetonitrile, methanol, and water 
(25:25:50) 

Quantitative limit stoek solution A: 1 mg/mL of USP 
Nifedipine Nitrophenylpyridine Analog RS in methanol 
Quantitattve limit solution A: 6 pg/mL of USP 
Nifedipine Nitrophenylpyridine Analog RS from Quanth 
tative limit stoek solu don A in Mobile phase 
Quantitative limit stoek solution B: 1 mg/mL of USP 
Nifedipine Nitrosophenylpyridine Analog RS in 
methanol 

Quantitative limit solution B: 1,5 pg/mL of USP 
Nifedipine Nitrosophenylpyridine Analog RS from Qucn~ 
dtadve limit stoek solution B in Mobile phase 
Standard nifedipine stoek solution: 1 mg/mL of USP 
Nifedipine RS in methanol 

Standard nifedipine solution: 03 mg/mL of USP 
Nifedipine RS from Standard nifedipine stoek solution in 
Mobile phase 

System suitability solution: Quandtodve limit solution 
A, Quantitative limit solution B, and Standard nifedipine 
soludon (1:1:1) 

Standard solution: Mobife phase, Quantitatlve limit solu¬ 
tion A , and Quandtadve limit solution B (1:1:1) 

[NQTE—Each ml of this solution contains about 2 pg of 
USP Nifedipine Nitrophenylpyridine Analog RS ano 
0.5 fig of USP Nifedipine Nitrosophenylpyridine Analog 

Sample solution: Use a portion of the Sample soludon 
prepared as directed En the Assoy. 

Chromatographk system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 265 nm 
Columns 

Guard: 2.1 -mm x 3-crn; packing LI 
Analyticaf: 4. 6- mm x 25-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 25 pL 
System sultability 
Sampfe: System su itabl lity solu don 
Suitability requirements 

Resolution: NLT 1.5 between the nitrophenylpyridine 
analog and nitrosophenyipyridine analog peaks; NLT 
1,0 between the nitrosophenylpyridine analog and 
nifedipine peaks 

Re)ative standard deviation: NMT 10% for each 
analog 


Analysis 

Samples: Standard soludon and Sample soludon 
Cafculate the percentage of each analog in the portion 
of Tabfets taken: 

Result - (ru/rs) x (C$fC u ) x 100 

(o - peak response of each analog from the Sample 
soludon 

r$ = peak response of each analog from the 
Standard soludon 

C s - concentration of the appropriate analog USP 
Reference Standard in the Standard soludon 
Cug/mL) 

Cu - nominał concentration of nifedipine in the 
Sample solution (pg/mL) 

Acceptance criteria: NMT 2.0% of nifedipine nitro¬ 
phenylpyridine analog and NMT 0.5% of nifedipine nr- 
trosopnenylpyridine analog, both relative to the 
nifedipine content 

ADDmONAL REQUIREMENT5 

« PACKAGING and STORAGEt Preserve in tight, light-resistant 

eontainers, and storę at controlled room temperaturę. 

■ Labeling: The Jabeling indicates the Dissolution Test with 

which the product complies, 

* USP Reference Standard* (11) 

USP Nifedipine RS 

USP Nifedipine Nitrophenylpyridine Analog RS 
Dimethyl 4-(2-nitropheny[)-2,ó-dimethylpyridine3,5- 
dicarboxylate. 

C 1? H 16 N 2 O g 344.33 

USP Nifedipine Nitrosophenylpyridine Analog RS 
Dimethyl 4-(2-nEtrQS0phenyl)-2,ó-dimethylpyridine-3,5- 
dicarboxylate, 

Ci 7 H, 6 N 3 0 5 32833 


NimodBpane 



C 2 iHaN*0 7 418.44 

3,5-Pyridlned!carboxyNc actd, 1 f 4-dihydro-2,ć-dimethyL 
4-(3-nitrophenyl)-, 2-methoxyethyl 1-methylethyl ester; 
Isopropyl 2-methoxyethyl 1,4-dihyclro-2 f 6-dimethyL4“(m“ni- 
trophenyl)-3,5-pyridi ned ica rboxylate [66085 -5 9-4]. 

DEFINITION 

Nimodipine contains NLT 98,0% and NMT 102.0% of 
nimodipine (OiH^N^O?), cakuiated on the dried basls. 
[Notę—T hroughout the following procedures, protect sam¬ 
ples, the Reference Standard, and Solutions containing 
them by conducting the procedures without delay, under 
subdued light, or uslng low-actinic glassware.] 

IDENTIFICATION 
s A. INFRARED ABSORPTION (197K) 

a B. The retention time of the Sample solution corresponds 
to that of Standard soludon A, as obtained in the test for 
Organie impurides. 

AS5AY 
$ Procedurę 

Mobile phase: Methanol, tetrahydrofuran, and water 
(200:200:600) 

Standard solution: 03 mg/mL of USP Nimodipine RS 
in Mobile phase prepared as follows. Transfer a guantity 
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of USP Nimodipine RS to a suitable volumetnc fiask, 
dissolve in a yolume of tetrahydrofuran equivaient to 
10% of the totaJ vo(ume, and dilute with Mobile phase 
to vo!ume, 

Sample solution: 0.3 mg/mL of Nimodipine in Mobile 
phase prepared as foliows. Transfer a quantity of 
Nimodipine to a suitable voiumetnc fiask, dissolve in a 
vo!ume of tetrahydrofuran equivalent to 10% of the to- 
tai volume, and dilute with Mobile phase to volume. 
Chromatographic system 
(See Chromatogmphy (62^), System Suitability.) 

Modę: LC 

Detector: UV 235 nm 

Column: 4.6-mm x 12,5-cm; 5-jum packing LI 
Temperaturę: 40° 

Flow ratę: 2 mL/rnin 
Injection vo!ume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 0.73% 

Analysis 

Sam pies: Standard solution and Sample solution 
CalcuJate the percentage of nimodipine (C 21 H 26 N 2 O 7 ) in 
the portion of Nimodipine taken: 

Result = (ru/rs) x (G/Cu) x 100 

fu = peak response of nimodipine from the Sample 
solution 

r 5 - peak response of nimodipine from the 
Standard solution 

Cs - eoncentration of USP Nimodipine RS in the 
Standard solution (mg/mL) 

C u = eoncentration of Nimodipine in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-l 02.0% on the dried basls 

IMPURITIES 

® Residue on iGNDTnoM (281): NMT 0.1% 

# ORGANIC IMPURITIES 

Mobile phase and Chromatographic system: Proceed 
as directed in the Assay. 

Standard stock soiution A: 1.6 mg/mL of USP 
Nimodipine RS in Mobile phase prepared as foliows. 
Transfer a quantity of USP Nimodipine RS to a suitable 
volumetric fiask, dissoive in a volume of tetrahydrofuran 
equivalent to 10% of the to tal vo!ume, and dilute with 
Mobile phase to volume. 

Standard stock solution B: 0.8 mg/mL each of USP 
Nimodipine RS and USP Nimodipine Related Com- 
pound A RS in Mobile phase prepared as foliows. Trans¬ 
fer quandties of USP Nimodipine RS and USP 
Nimodipine Related Compound A RS to a suitable volu- 
metric fiask, dissofve in a volume of tetrahydrofuran 
equivalent to 10% of the total volume, and difute with 
Mobile phase to volume. 

Standard solution A: 3.2 pg/mL of USP Nimodipine RS 
from Standard stock solution A in Mobile phase 
Standard solution B: 1.6 ^ig/mL each of USP 
Nimodipine RS and USP Nimodipine Related Com¬ 
pound A RS from Standard stock solution B in Mobile 
phase 

Sample solution: 1.6 mg/mL of Nimodipine prepared 
as foliows. Dissoive 40 mg of Nimodipine in 2.5 mL of 
tetrahydrofuran, and dilute with Mobile phase to 25 mL. 
System suitability 
Sample: Standard solution B 

[Notę—T he relative retention times for nimodipine re¬ 
lated compound A and nimodipine are about 0.9 and 
L0, respectivefy.] 

Suitability reąuirements 

Resolution: NLT 1 .5 between nimodipine related 
compound A and nimodipine 


Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution A f Standard soiution 8, and 
Sample solution 

Calcufate the percentage of nimodipine related com¬ 
pound A in the portion of Nimodipine taken: 

Result = (n>/rs) x (G/Qy) x 100 

r u - peak response of nimodipine related 

compound A from the Sample solution 
fs - peak response of nimodipine related 

compound A from Standard solution B 
Cs — eoncentration of USP Nimodipine Related 
Compound A RS In Standard solution B 
(pg/mL) 

Cu = eoncentration of Nimodipine In the Sample 
soiution frig/mL) 

Acceptance criteria: NMT 0,1% of nimodipine related 
compound A 

Cafcutate the percentage of any other impurity in the 
portion of Nimodipine taken: 

Resuit “ (rjr$) x (C 5 /Cu) x 100 

fu - peak response of each Impurity from the 
Sample solution 

r$ - peak response of nimodipine from Standard 
soiution A 

G = eoncentration of USP Nimodipine RS in 
Standard 50 /at/on A (pg/mL) 

Cu - eoncentration of Nimodipine in the Sample 
solution (pg/mL) 

Acceptance criteria 

lndividual jmpurities: NMT 0,2% of any other 
impurity 

Total impurities: NMT 0.5% 

SPECIFIC TESTS 

• Optical Rotation, Spedfic Rotation (781S) 

Sample solution: 50 mg/mL in acetone 
Acceptance criteria: —10° to +1Q C 

• LOSS ON DRYING (731) 

Analysis: Dry at 105° for 4 h. 

Acceptance criteria: NMT 0.5% 

AD0ITIONAL REQU1REMENT5 

• Packaging and Storage: Preserve in tight, fight-resistant 

containers, and storę at controlied room temperaturę. 

• USP Reference Standards (11) 

USP Nimodipine RS 

USP Nimodipine Related Compound A RS 
2-Methoxyethyl-1-methylethyl-2 / ódimethyl-'4-(3-nitro- 
phenyf)pyrldine-3,5-dicarboxylate. 

C 2 iH2^N 2 07 416.42 


Nitrofu ran toin 



CsHaN^Os (anhydrous) 238.16 

C*H 6 N«Os- H 2 O 256.18 

2,4-lmidazoiidinedione, 1-f[(5-nitro-2-furanyl)methyIene]“ 
amino]-; 

1 -[(5-nItrofurfuryiidene)amIno]hydantoin [67-20-9]. 
Monohydrate [17140-81 -7]. 
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DEFINITION 

Nitrofurantoin is anhydrous or contains one molecule of 
water of hydration. it contains NLT 98,0% and NMT 
102.0% of CbFMSUOs, calculated on the anhydrous basis, 
[Notę—N itrofurantoin and Solutions of tt are discolored by 
alkali and by exposure to light and are decomposed upon 
eontact with metals other tnan stainless Steel and 
aluminum.] 

IDENTIFICATION 

• A, iNFRARIt) ABSORPTION (197M) 

Sample; Previously dried at 140° for 30 min 
Acceptance critena: Meets the requirements 

• B. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer: Drssolve 6.8 g of monobasic potassium phos- 
phate in 500 ml of water, Add about 30 rnL of 1,0 N 
sodium hydroxide sufficient to adjust to a pH of 7.0, 
and dilute with water to 1 L 
Mobile phase: Acetomtrile and Buffer (12:88) 

Interna! standard solution: 1 mg/ml of acetanilide in 
water 

Standard solution: 0,56 mg/ml of USP Nitrofurantoin 
RS prepared as follows. Dissolve 50 mg of USP Nitrofur- 
antoin RS in 40,0 mL of dimethylformamide, and add 
50.0 mL of Internal standard solution . 

Sample solution: 0.56 mg/mL of Nitrofurantoin pre¬ 
pared as directed for Standard solution 
Chromatographk system 
See Chromatograpny (62 1), System Suitability.) 

Notę—A djust the operating parameters so that the re¬ 
tention time of the nitrofurantoin peak is about 8 min 
and the peak heights are about half fulbscale.] 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
Injection size: 5-10 jiL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resolution: NLT 3,0 between the acetanilide and nk 
trofurantoin peaks 

Reiative standard devialion: NMT 2.0% determined 
from the rafio of the peak responses 

Analysis 

Sam pies: Standard solution and Sample solution 
Calcu la te the percentage of nitrofurantoin (CaLUN^Os) 

In the portion of Nitrofurantoin taken: 

Result = (Ry/Rj) x (Cs/Cu) x 100 

Ru = interna! standard ratio (peak response of 

nitrofurantoin/peak response of acetanilide) 
from the Sample solution 

Rs = internal standard ratio (peak response of 

nitrofurantoin/peak response of acetanilide) 
from the Stanaard solution 

Q - concentration of USP Nitrofurantoin RS in the 
Standard solution (mg/mL) 

Cu = concentration of Nitrofurantoin in the Sample 
solution (mg/mL) 

Acceptance critena: 98,0%-l 02.0% on the anhydrous 
basis 

IM PU RIT1 ES 

* Limit of Nurofurfural diacetati 

Standard solution: 100 pg/mL of USP Nitrofurfural 
Diacetate RS in dimethylformamide and acetone (1:10) 
Sample solution: Dissolve 100 mg of Nitrofurantoin in 
1 mL of dimethylformamide, and dilute with acetone to 
10.0 mL. 


Chromatographk system 
(See Chromatograpny (621 >, Thtn-Layer Chromato- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographk silka 
gel mixture 

Application volume: 10 juL 

Developing solvent system: Chloroform and metha- 
nol (9:1) 

Spray reagent: Disso!ve 0.75 g of phenylhydrazine hy- 
drochloride in 50 mL of water, and decolohze with ac- 
tivated charcoal* Add 25 mL of hydrochloric add, and 
mix with water to produce 200 ml. 

Analysis 

Samptes: Standard solution and Sample solution 
Proceed a$ directed in the chapter. Deve!op in the De - 
veloping solvent system until tne soivent front has 
moved three-fourths the length of the piąte, allow to 
air-dry for 5 min, and beat tne piąte at 105° for 5 
min. Whiie it is still warm, locate the spots by spraying 
the piąte with Spray reagent 
Acceptance criteria: Any spot produced by the Sample 
solution, at an R f value of 0.7, is not greater in size or 
intensity than that produced by the Standard solution at 
the same R f v alue: NMT 1.0% of nitrofurfural diacetate 
is found. 

* Limit of Nitrofurazone 

Buffer: Prepare as directed in the Assay. 

Mobile phase: Tetrahydrofuran and Buffer (10:90) 
System suitability stock solution: 5.0 |ig/mL each of 
USP Nitrofurazone RS and USP Nitrofurantoin RS in 
dimethylformamide 

System suitability solution: 0.5 pg/mL each of USP Ni¬ 
trofurazone RS and USP Nitrofurantoin RS in Mobile 
phase from System suitability stock solution 
Standard stock solution: 5.0 pg/mL of USP Nitrofura¬ 
zone R5 in dimethylformamide 

Standard solution: 0.5 pg/mL of USP Nitrofurazone RS 
in water from Standard stock solution 
Sample solution: Dissolve 100 mg of Nitrofurantoin in 
2,0 mL of dimethylformamide, and add 20.0 mL of 
water. Mix, and aflow to stand for 15 min to allow a 
predpitate to form. Pass a portion of the solution 
through a suitable nylon filter of G.45-jim porę size, 
Chromatographk system 
See Chromatograpny (621), System Suitability.) 

Notę—A djust the opera ting parameters so that the re¬ 
tention time of the nitrofurazone peak is about 10,5 
min and its height is about 0,1 half full-scale,] 

Modę: LC 

Detector: UV 375 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1,6 mL/min 
injection size: 60-100 jiL 
System suitability 

Sampies: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 4.0 between the nitrofurazone and 
nitrofurantoin peaks. System suitability solution 
Re!ative standard deviation: NMT 2,0% determined 
from the peak height, Standard solution 
Analysis 

Sampies: Standard solution and Sample solution 
Acceptance criteria: The height of any peak appearing 
in tne Sample solution at a retention time corresponding 
to that of the main peak from the Standard solution Is 
NMT the height of the main peak from the Standard 
solution (NMT 0.01%). 
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SPECIFIC TESTS 

• Water Determination, Method III (921) 

Analysis: Dry a sam ple at 140° for 30 min. 

Acceptance criteria: For the anhydrous form, it loses 
NMT 1.0% of its weight; for the hydrous form, it loses 
ó.5%-7.5% of its weight. 

o Spegifk Surface Area (846) (where it is labeled as being 
in the form of macrocrystals) 

Sample: Outgas a portion of the powder to be piaced 
under test at 150° for 10 min at ambient pressure w th 
nitrogen, 

Acceptance criteria: 0,045-0,20 m z /g 

ADDITSONAL REQUIREMENT$ 

c Packaging and Storage: Preserve in tight, light-resistant 
containers, 

• Labeung: La bel it to indicate whether it is anhydrous or 

hydrous, Nitrofurantoin In the form of macrocrystals es so 
labeled, The labefing States the spedflc surface area and 
whEch method, specified under Spedffc Surface Area 
(846), is used. 

• USP BiEFERENCE STANDARDS (11) 

USP Nitrofurantoin RS 
USP Nitrofurazone RS 
USP Nitrofurfural Diacetate RS 
C 9 H 9 N0 7 243.17 


NStrofurantoin Capsuies 

DEFINITION 

Nitrofurantoin Capsuies ton tam NLT 90.0% and NMT 
110,0% of the labeled amount of nitrofurantoin 
(C a H d N,Os). 

i DENTHFEC ATION 
O A. SNFRARED AfiSORPTION 

Sample: Add 10 mL of 6 N acetic actd to a quantśty of 
the contents of Capsuies equivalent to 100 mg of nitro¬ 
furantoin, Boli the solution for a few min, and filter 
while hot Cool to room temperaturę, collect the pre- 
dpitate of nitrofurantoin, and dry at 105° for 1 h, 
Acceptance criteria: The IR absorption spectrum of a 
minerał oil dispersion of the precipitate so obtained ex- 
hibits maxima only at the same wavelength as that of a 
similar solution of USP Nitrofurantoin RS, 
o B, The retention time of the Sample solution corresponds 
to that of the Standard solution , as obtained In the Assay. 

ASSAY 
■ Procedurę 

Solution A: Dissolve 6.8 g of monobasic potassium 
phosphate In 500 ml of water. Add a volume of 1.0 N 
sodium hydroxide (about 30 ml) sufficient to adjust to 
a pH of 7,0, and dilute with water to 1 L, 

Mobile phase: Acetonitrife and Solution A (3:22) 
Internat standard solution: 1 mg/mL of acetanilide in 
water 

Standard solution: Dissolve 50 mg of USP Nitrofuran¬ 
toin RS in 40.0 mL of dimethylformamide, and add 
50,0 mL of Interna! standard solution . 

Sample solution: Transfer, as completely as possible, 
the contents of 20 Capsuies to a 50G-mL fiask. Place 
the emptied Capsuies in a beaker, add 25 mL of dn 
methyfformamide, and agitate for 1 min. Decant into 
the fiask containing the Capsuie contents, Rinse the 
emptied Capsuies with another two 25-mL portions of 
dimethylformamide, and decant into the fiask, Add suf¬ 
ficient dimethylformamide to bring the volume to 
about 250 mL. Insert the stopper in the fiask, and shake 
by mechanical means for 15 min, Dilute with dimethyl¬ 
formamide to volume, and mtx, !f neeessary, the sam- 
ple may be homogenized using a disperser. Pass ' 


through a medtum-porosity, sintered-gfass filter into a 
suitabfe fiask. Transfer an aliguot, equivaient to 50 mg 
of nitrofurantoin, to a fiask, Add an aecurately meas- 
ured volume of dimethylformamide to bring the voh 
ume in the fiask to 40.0 mL. To the fiask add 50.0 mL 
of Intemal standard solution , mlx, and cool to room 
temperatura. Pass a portion of the solution through a 
nylon filter of 0.45-p.m porę size, discarding the first 
few mL of the fil tratę. 

Chromatographic system 
(5ee Chromatography <621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
Injection volume: 5-10 pL 
System suitability 
Sample: Standard solution 

[NOTĘ—Adjust the operating parameters so that the re¬ 
tention time of the nitrofurantoin peak is about 8 min, 
and the peak heights are about half full-scale.] 
Suitability reąuirements 
Resolution: NLT 3.0 between acetanilide and 
nitrofurantoin 

Relative standard deviation: NMT 2.0%, determined 
from peak response ratlos of replicate injections 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of ni- 
trofurantoin (CsHfiN^Os) in the portion of the powder 
included in the sample a!iquot: 

Result - (Ru/Rs) x (G/Cu) x 1 00 

Ru = peak response ratio from the Sample solution 

R$ - peak response ratio from the Standard solution 

Cs = concentration of USP Nitrofurantoin RS in the 
Standard solution (mg/mL) 

C u = nominał concentration of the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-11 0,0% 

PERFORMANCE TESTS 
a DlSSOLUTlON (711) 

Test 1 (where it is labeled as containing nitrofurantoin 
macrocrystals) 

Medium: pH 7.2 (± 0,05) phosphate buffer; 900 mL 
Apparatus 1: 100 rpm 
Times: 1, 3, and S h 

Standard solution: USP Nitrofurantoin RS in Medium 
Sample solution: Pass a portion of the solution under 
test through a suitabfe filter, Dilute with Medium , rf 
neeessary. 

Blank: Medium 
Instrumental conditions 
Modę: UV 

Analytical wavelength: 375 nm 
Tolerances: See Table h 


Table 1 


Time 

(h) 

Amount Dissolved 

1 

20%-60% 

* ? 

NLT 45% 

e 

NLT 60% 


The percentage of the labeled amount of nitrofuran¬ 
toin (CflHćN^Os) dissolved at the 1-h point conforms 
to Acceptance Table 2 in Dissolutbn (7 11), and the 
percentages dissoNed at the 3- and 8-h points eon- 
form to tne criteria for the finał test time in Accep¬ 
tance Table 2 in (711), 

Test 2 (where Ef is labeled as containing both nitrofuran¬ 
toin macrocrystalline and monohydrate forms): If the 
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product complres with thfs fest, the labeling indicates 
that it meets USP Dissoiution Test 2. 

Add mediom: 0.01 N hydrochlont add for 1 h; 

900 ml 

pH 75 buffer medium: Prepare a pH 15 buffer con- 
centra te by dissolying 62.2 g of potassium hvdroxide 
and 129.3 g of monobasic potassium phospnate in 
water, dilute with water to 1 L, and mix. After 1 h, 
change the Acid medium to pH 7.5 buffer medium by 
adding 50 mL of pH 75 buffer concentrate, and run 
for an additiona! 6 h. 

Apparatus 2: 100 rpm, with sinkers madę of Teflon- 
coated Steel wire prepared by forming a coEl approxi- 
mateiy 22 mm long from a 13-cm fength of 20-gauge 
wire (see Figurę 1) 


A mm 



< ■ — ■—- 22 mm —-—s* 

Figurę 1, Sinker. 

Times: 1, 3, and 7 h 

Add-stage standard solution: 0,025 mg/mL of USP 
Nitrofurantoin RS in Add medium 
Buffer-stage standard solution: 0.075 mg/mL of USP 
Nitrofu ran toin RS in pH 7.5 buffer medium 
Instrumental condrtions 
Modę: UV 

Anaiytical wavelength: 375 nm 
Analysis: Calculate the percentages of the [abeled 
amount (Q,) of nitrofurantoin (CsH^Cb) dissolved 
from UV absorbances af the isosbestic wavelength at 
about 375 nm on filtered portions of each solution 
under test, suitably diluted, if necessary, with Add me¬ 
dium or pH 7.5 buffer medium when appropriate, in 
comparison with the appropriate Standard solution. 
Tolerances: See Tobie 2. 


The percentages of the labeied amount of nitrofuran¬ 
toin (CaHfiN 40 s) dissolved at the spedfied times eon- 
form to Tabie 3. 


Table 3 


Level 

Number 

Testcd 

Criteria 

Li 

12 

The mean perce ntage of dissofved U- 
bel dairn Ites within the rangę for 
the means at each interval and is 
NLT the stated amount at the finał 
test time, AtJ łndividual values lie 
within the ranges for the individuals 
at each intervaf and are NLT the 
stated amount at the tinal test time. 

_Li_, 

12 

The mean percentage of dissolved la- 
bel da im Ires within the rangę for 
the means at each interval and is 

NLT the stated amount ai Lhe finał 
test time. NMT 2 of the 24 incfivid- 
ual vatues iie outsrde the stated 
ranges for individuals at each inter- 
val, and NMT 2 of 24 are Eess than 
the stated amount at the finał test 
time. 


Test 3 (where It is labeied as containing both nitrofuran¬ 
toin macrocrystaliine and mon ohyd ratę forms): If the 
product compltes with this test, the labeling indicates 
that it meets USP Dissoiution Test 3. 

Acid medium, pH 75 buffer medium, Apparatus 2, 
Times, Acid-stage standard solution, Buffer-stage 
standard solution, and Analysis: Proceed as directed 
in Test 2. 

Tolerances: See Table 4. 


Table 4 


Time 

Amount DUsoked 

Amount Dissolved 

(h) 

(lndividiial> 

dyieanl 

1 

2%-t 6% 

5%-l 3% 

3 

50%-80% 

55%-75% 

7 

NLT 85% 

NLT 90% 


The percentages of the labeled amount of nitrofuran¬ 
toin (CaHsKUOs) dissolved at the spedfied times con- 
form to Accepiance Tobie 2 in (711). 

Test 4 (where it is labeied as containing both nitrofuran¬ 
toin macrocrystaliine and monohydrate forms): If the 
product compfies with this test, the labeling indicates 
that it meets USP Dissoiution Test 4. 

Acid medium: 0.01 N hydrochloric acid for 1 h; 

900 ml, deaerated 

pH 7.5 buffer medium: Prepare a pH 7.5 buffer con¬ 
centrate by dissolying 62.2 g of potassium hydroxide 
and 129.3 g of monobasic potassium phosphate in 
water, dilute with water to 1 L, and mix. After 1 h 
change the Add medium to pH 7.5 buffer medium by 
adding 50 ml of pH 75 buffer concentrate, and run 
for an additiona! 9 h. 

Apparatus 2: 100 rpm, with helix sinkers 
Times: 1, 3, and TO h 

Standard stock solution: Transfer 25 mg of USP Nitro¬ 
furantoin RS to a 10-mL yolumetnc fiask. Add 7.5 mL 
of dlmethylformamide, and sonicate until dissolved. Al- 
low to cool to room temperaturę, and dilute with di- 
methytformamide to volume. 

Acid-stage standard solution: Dilute 2.0 mL of the 
Standard stock solution with Acid medium to 200 mL 
Buffer-stage standard solution: Transfer 3.0 mL of 
the Standard stock solution to a 100-mL yolumetric 
fiask, and dilute with pH 75 buffer medium to voiume. 
Stock capsule shell blank: Place 10 empty, clean Cap- 
sules into a 900-ml volumetric fiask, and add 800 mL 
of Add medium. Gently heat to 37 ±0.5°, and stir until 
afl the Capsules are dissofyed, Alfow to cool to room 
temperaturę, and dilute with Add medium to vofume. 


Table 2 


Time 

Amount Dissolved 

Amount DUsolved 

(HI 

(individual) 

(Mean) 

1 

2%-16% 

5%-l 3% 

3 

27%-69% 

39%-56% 

7 

NLT 68% 

NLT 81% 
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Buffer-stage capsule shelf blank: Transfer 100.0 ml of 
the 5lock capsule shell blank to a 1000-mL volumetrlc 
fiask. Add 56 mL of pH 7.5 buffer medium , dilute with 
Add medium to volume, and mix* Filter, using the 
same fi! ter as for the Sample solution. 

Sample solution: Pass portions of the solution under 
test through a 1.2-pm glass/0.45-pm polyethersulfone 
combinatlon filier, drscarding the first few mL. 
instrumenta! conditions 
Modę: UV 

Analylicai wavelength: 375 nm 
Analysis: Calcufate the pereentages of the labeled 
amount of nitrofurantoin (CeM^N^Os) disso!ved from 
portions of the Sampie solution in companson with the 
appropriate Acid-stage standard solution or Buffer-stage 
standard solution. Correct for the appropriate capsule 
shell blank absorbance, using a 0.1-cm celi, and the 
appropriate medium as the blank. 

Tolerances: See Tobie 5, 


Analysis 

Sam pies: Acid-stage standard solution, Buffer-stage 
standard solution, Acid-stage sample solution, Buffer- 
stage sample solution f Acid-stage blank, and Buffer- 
stage blank 

Calcufate the concentratlon (G) of nitrofurantoin 
(CeHs^Os) in the sample withdrawn from the vessel 
at each time point (/): 

Resulb - (AJ As) x C E 

A u = absorbance of the Sample solution 
As = absorbance of the Standard solution 
C 5 - concentratlon of the Standard solution 
(mg/mL) 

Calculate the percentage of the labeled amount of 
nitrofurantoin (CaHćN 4 0 5 ) dissolved at each time 
point (i): 

Resulti - Ci x V } x (1/L) x 100 


Table 5 


Time 

fh> 

Amount Di$$olved 

1 

NMT 25% 

3 

25%-50% 

TO 

NLT 80% 


The pereentages of the labeled amount of nitrofuran¬ 
toin (CsH d N 4 05 ) disso3ved at the spedfied times con- 
form to Acceptance Tobie 2 in (711). 

Test 5 (where it is labeled as containlng both nitrofuran¬ 
toin macrocrystalline and monohydrate forms): If the 
product complies with this test, the labeling indlcates 
that it meets USP Dissolution Test 5. 

Acid medium: 0.01 N hydrochloric acid for 1 h; 

900 ml, deaerated 

Buffer concentrate: 60 g/L of potassium hydroxide 
and 129.3 g/L of monobasic potassium phosphate in 
water 

pH 7.5 buffer medium: Prepare by adding 60 mL of 
Buffer concentrate to 890 mL of Acid medium. 

Apparatus 2: 100 rpm, with Teflon-coated sinkers and 
paddfes 

Times: 1, 3, and 7 h 

Standard stock solution: 2.4S mg/mL of USP Nitrofur¬ 
antoin RS in acetonitrife, Sonlcate using 50% of the 
finał volume of acetonltrile to dissolye. Use an amber 
vofumetrlc fiask. 

Acid-stage standard solution: 24.8 pg/mL of USP Ni¬ 
trofurantoin RS in Acid medium from Standard stock so¬ 
lution. Use an amber volumetric fiask. 

Buffer-stage standard solution: 74.4 pg/mL of USP 
Nitrofurantoin RS in pii 7.5 buffer medium from Stan¬ 
dard stock solution. Use an amber volumetric fiask. 
Acid-stage sampie solution: After 1 h, collect 10 mL 
of the solution under test, and pass through a 0,45- 
pm PVDF filter, discarding the first 5 mL of the filtrate. 
Buffer-stage sample solution: After removing 10 mL 
of Add medium, add óOmL of pH 7.5 buffer medium . 
The pH of the resultlng medium should be about 7.5. 
Continue the dissolution for another 2 h and 6 h. Col¬ 
lect 10 mL at each time point, and pass through a 
0.45-pm PVDF filter, discarding the first 5 ml of the 
filtrate. 

Acid-stage blank: Use Acid medium . 

Buffer-stage blank: Use pH 7.5 buffer medium. 
instrumental conditions 
Modę: UV 

Analyticai waveiength: 375 nm 
Celi: 0.5 cm for acid-stage and 0.1 cm for buffer- 
stage 


Result* = [(O x V 2 ) + (C f X V s )] x (1/L) x 100 


Resulta = {(Cj x V$ + [(C 2 + Q x V s ]} x (l/ł) x 100 

C = concentratlon of nitrofurantoin in the portion 
of sample withdrawn at the spedfied time 
point (mg/mL) 

V\ - volume of medium, 900 mL 
i = label claim (mg/Capsule) 

V* — volume of mećnum, 950 mL 
Vs - volume of the Sample solution withdrawn at 
each dme point, 10 mL 
- volume of medium, 940 mL 
Tolerances: See Table 6, 


Table 6 


Time 


Amount 

Amount 

Point 

Time 

Dissolved 

Dissoked 

U) 

(hi 

(lndividual} 

(Mean) 

1 

1 

NMT 12% 

NMT 12% 

2 

3 

NLT 80% 

80%-l 00% 

3 

7 

NLT 85% 

NLT 90% 


The pereentages of the labeled amount of nitrofuran¬ 
toin (CsHsN^Os) dissoked at the spedfied times can¬ 
to rm to Table 7. 


Table 7 


Level 

Number 

Tested 

Criteria 

Li 

12 

The mean percentage of dissolved la¬ 
bel claim Ileś wlthin the rangę for 
the means at each interval and is 

NLT the stated amount at the finał ; 
test time. Ali individua| values He 
within the ranges for the individuals 
at each interval and are NLT the 
stated amount at the finał test time. 
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Table 7 (Continued) 


Uvet 

Number 

Tested 

Criteria 

_u_ 

12 

If the requirements of ievel Li are not 
met, test another twelve (12) Cap- 
sutes, The requirements are met ff 
the mean percentage of d*ssolved 
la bel dairn of alf 24 Capsules testec 
lies within the rangę for the means 
at each interval and is NLT the stab 
ed amount at the finał test time. 
NMT 2 of the 24 indivfduat values 
of Capsules lie outside Lhe stated 
rangę for individuals at each inter- 
val, and NMT 2 of 24 Capsules are 
less than the stated amount at the 
finał test time. 


* UNIFORMITY OF dosage Units (905) 

Procedurę for content uniformity 
Solution A, Mobile phase, Internal standard solution, 
Standard solution, Chromatographlc system, and 
Analysis: Proceed as dfrected fn the Assoy , 

Sample sofution: Transfer the contents of 1 Capsule 
to a suitable fiask, and add a vofume of dimethylform¬ 
amide to obtain a solution havtng a concentration of 
about 1 .2 mg/mL of nitrofurantoin. Shake the fiask for 
15 min. I! necessary, the sample may be homogen- 
ized, using a disperser. In the case of a 50- or 100-mg 
Capsule, transfer 40.0 mL of this solution to a suitable 
fiask, add 50.0 ml of InternaI standard solution , mix, 
and cool to room temperaturę. Pass a portion of the 
solution through a nylon fliter of 0.45-pm porę size, 
discarding the first few ml of the fil tratę. In the case 
of a 25-mq Capsule, transfer 20.0 mL of the solution 
to a suitable fiask, and add 25.0 mL of internaI stan¬ 
dard solution instead of 50.0 mL. 

Acceptance criteria: Meet the reguirements 

IMPURITIE5 

* ORCANIC iMPURiTIES: LIMIT OF NlTROFURAZONE 

Solution A: Prepare as dtrected in the Assay . 

Mobile phase: Tetrahydrofuran and Solution A (1:9) 
System suitability stock solution: 5.0 jug/mL each of 
nitrofu rażone and nitrofu ran toin in dimethylformamide 
System suitability solution: System suitability stock soki - 
tion and Mobile phase (1:10) 

Standard stock solution: 5.0 pg/mL of USP Nitrofu ra¬ 
żone RS in dimethylformamide 
Standard solution: Transfer 2,0 mL of the Standard 
stock solution into a glass-stoppered fiask, add 20.0 mL 
of water, and mlx. 

Sample solution: Transfer a portion of Capsule contents 
equivalent to 100 mg of nitrofurantoin into a 25-mL 
glass-stoppered fiask. Add 2.0 mL of dimethylforma- 
mide, and shake for 5 min. Add 20.0 mL of water, mix, 
and allow to stand for 15 min. Pass a portion of the 
mixture through a nylon filier of 0.45-pm porę size. 
Chromatograpnic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 375 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1.6 mL/min 
Injection volume: 60-100 pL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę—A djust the operating parameters so that the nl- 
trofurazone peak in the chromatogram of the Standard 
solution has a retention time of about 10.5 min and a 
height of about 0,1 fulkscale.] 


Suitability reguirements 

Resolutbn: NLT 4.0 between the nitrofurazone and 
nitrofurantoin peaks. System suitability sofution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Acceptance criteria: The height of any peak from the 
Sample solution at a retention time corresponding to 
that of the main peak from the Standard solution is 
NMT the height of the main peak from the Standard 
solution. NMT 0.01% of nitrorurazone Is found. 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve In tight containers, 

and storę at controiled room temperaturę. 

* Labelkng: Capsules that contain the macrocrystalline 

form of nitrofurantoin are so labeled. When morę than 
one Dissolution test is given, the labellng States the Disso- 
lution test used only if 7es£ 1 is not used. 

■ USP Reference Standard* * (11) 

USP Nitrofurantoin RS 
USP Nitrofurażone RS 


Nitrofurantoin Orał Suspension 

DEFINITION 

Nitrofurantoin Orał Suspension is a suspension of Nitrofur¬ 
antoin in a suitable aqueous vehicle. It contains, in each 
100 mL, NLT 460 mg and NMT 540 mg of nitrofurantoin 
(CaH.N^Os). 

IDENTIFICATION 

* A. iNFRARED AbSORPTION 

Sample solution: 10 mL of Orał Suspension in 15 mL of 
acetone 

Analysis: Warm the Sample solution to 50°, with stir- 
ring, to coagulate the excipients. Filter, evaporate the 
acetone witn the aid of a warm air blast nearfy to dry- 
ness, add 10 ml of acetic add, heat to boiiing, and 
filter while hot. Cool the filtra te to room temperaturę. 
Filter the precipitated nitrofurantoin, and dry at 105° 
for 1 h. 

Acceptance criteria: The IR absorption spectrum of a 
minerał oil dispersion of the precipitafe obtained exhib- 
its maxima only at the same wavelengths as that of a 
similar preparation of USP Nitrofurantoin RS. 

* B. The retention time of the major peak of the Sample 

sofution corresponds to that of the Standard solution, as 
obtained in the Assay . 

AS5AY 

* Procedurę 

Buffer: Dissolve 6.8 g of monobasic potassium phos- 
phate in 500 mL of water. Add about 30 mL of 1.0 N 
sodium hydroxide suffident to adjust to a pH of 7.0, 
and dilute with water to 1 L. 

Mobile phase: Acetonitrife and Buffer (12:88) 

Interna! standard solution: 0.065 mg/mL of acetant- 
lide in Mobile phase 

Standard stock solution: 0.25 mg/mL of USP Nitrofur¬ 
antoin RS prepared as foliows. Transfer the reguired 
amount In suitable volumetric fiask, and dissolve in 
50% of the finał volume of dimethylformamide and 
20% of the finał volume of water. Cool to room tem¬ 
peraturę, and dii Ute with dimethylformamide to 
vo!ume. 

Standard solution: Transfer 4.0 ml of Standard stock 
solution to a glass-stoppered fiask, and add 15.0 mL of 
Internal standard solution . 

Sample stock solution: Nominally 0.25 mg/mL of nr- 
trofu ran toin prepared as foliows. Transfer a volume of 
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Orał Suspension to a suitable vo!umetric fiask, add 20% 
of the ftna! volume of water, and mix. Add 50% of the 
finał volume of dimethylformamide, and shake the fiask 
for 20 min. Cool to room temperaturę, and dilute with 
dimethylformamide to volume, Centrifuge a portion of 
the solution, and use the supematant to prepare the 
Sam ple solution, 

Sampfe solution: Transfer 4.0 mL of Sample stock solu- 
tion to a glass-stoppered fiask, add 15,0 ml. of InternaI 
standard solution, and mix. Pass a portion of the solu¬ 
tion through a 5-ju.m porę size polytef filter, discardlng 
the frrst few mL of the fil tratę. 

Chromatographic system 
(See Chroma tography {621 \ System Suita bil I ty.) 

[Notę—A djust the operat i ng parameters so that the re- 
tention time of the nitrofurantoin peak Es about 8 min 
and its peak height is about half-fult scalę,] 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1.2 mL/min 
Injection size: 15 j,iL 
System suita bifity 
Sam ple: Standard solution 
Suitability requirements 

Resoiution: NLT 3.5 be twe en the acetanilide and ni’ 
trofurantoin peaks 

Relative standard deviation: NMT 2.0% determined 
from the ratio of the peak responses 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the quantity per volume, in mg/100 ml, of 
the labeied amount of nitrofurantoin (CeHaN^Os) In 
the Ora! Suspension taken: 

Result = (Rłj/R$) x CixD 

Ru - interna! standard ratio (peak response of 

nitrofurantoin/peak response of acetanilide) 
from the Sample solution 

Ri - intern a I standard ratio (peak response of 

nitrofurantoin/peak response of acetanilide) 
from the Standard solution 

Oj = concentration of USP Nitrofurantoin RS in the 
Standard solution (mg/mL) 

D - dilution factor, Sample stock solution to Sample 
solution , 9500 

Acceptance criteria: 460-540 mg/100 mL of CaHtiN^O^ 

PERFORMANCE TESTS 

* Uniformity of Dosage Units (905) 

For Orał Suspension packaged in single-unit contain- 
ers: Meets the reauirements 

* Beliverable Volume <698): 

For Orał Suspension packaged in multiple-unit eon- 
tainers: Meets the reguirements 

IMPURITIES 

■ Limit of N-(Am!NOCARBonyl)-N-[{[5-Nitro-2- 
FURANYL]METHYLENE)-AMIN0JGLYCINE (NF 250) 

Buffer and Mobile phase: Prepare as directed in the 
Assay. 

Standard solution: 2.5 pg/mL of USP Nitrofurantoin 
Related Compound A RS in Mobile phase 
Sample solution: Nominally 0.05 mg/mL of nitrofuran¬ 
toin in Mobile phase from Orał Suspension. Centrifuge a 
portion of this sofution. Pass a portion of the supema- 
tant through a polytef filter havlng a 5-pm porę size, 
discarding the first few mL, 

Chromatographic system 
(See Chromatograpny (621), System Suitability .) 

[Notę—A djust the operating parameters so that the NF 
250 peak has a retention time of between 3 and 6 min 
and its height is about OJ fuli scalę.] 


Modę: LC 

Detector: UV 375 nm 
Column: 3,9-mm x 30-cm; packing LI 
Flow ratę: 1.2 mL/min 
[njection size: 30-60 juL 
Analysis 

Samples: Standard solution and Sample solution 
Acceptance criteria: The height of any peak appearing 
in fne Sample solution at a retention time corresponding 
to that of the main peak from the Standard solution is 
NMT the height of the main peak from the Standard 
solution (NMT 5.0%). 

SPEOFIC TESTS 

* pH (791): 4.5-6.5 

ADBITIONAL REQUIREMENTS 

® Packaging and Storage: Preserve in tight, light-resistant 
containers. 

O USP Reference Standąrds <11) 

USP Nitrofurantoin RS 

USP Nitrofurantoin Related Compound A RS 
(N-(Aminocarbony[)-N-[([5-nitro-2-furanyl]-methylene)- 
amrno]glydne). 


Nitrofurantoin Tablets 


DEFINITION 

Nitrofurantoin Tablets contain NLT 90.0% and NMT 11 0,0% 
of the labeled amount of nitrofurantoin {CaHsŃłOs). 

IDENTIFICATION 
« A. INFRARED ABSORPTION 

Sample: Add 10 mL of 6 N acetic add to an amount 
equivalent to 100 mg of nitrofurantoin from powdered 
Tabfets. Boif for a few min, and filter while hot Coof to 
room temperaturę, collect the predpitate of nitrofuran¬ 
toin, and ary at 105° for 1 h. 

Acceptance criteria: The IR absorptlon spectrum of a 
minera! oil dispersion of the predpitate from the Sample 
exhibits maxima only at the same wavelengths as that 
of a similar preparation of USP Nitrofurantoin RS, 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assoy, 

ASSAY 
a PROCEDURĘ 

Buffer: Dissolve 6,8 g of monobasic potassium phos- 
phate in 500 mL of water, Add about 30 mL of 1.0 N 
sodium hydroxide suffident to adjust to a pH of 7.0, 
and dilute with water to 1 L. 

Mobile phase: AcetoniLrile and Buffer (12:88) 

Interna! standard solution: 1 mg/mL of acetanilide in 
water 

Standard solution: 0.56 mg/mL of USP Nitrofurantoin 
RS prepared as foflows. Dissolve 50 mg of USP Nitrofur- 
antoin RS in 40,0 mL of dimethylformamide, and add 
50.0 mL of Interna! standard solution. 

Sample sofution: Nominally 0.56 mg/mL of nitrofuran¬ 
toin prepared as follows. Mix an amount equiva!ent to 
50 mg of nitrofurantoin from powdered Tablets (NLT 
20) with 40.0 mL of dimethylformamide, and shake 
mechanically for 15 min. Add 50.0 mL of internaI stan¬ 
dard solution , mix, and cool to room temperaturę. Pass 
a portion of the solution through a nylon filter havinq a 
porę size of 0.45-jam, discarding the frrst few mL of fne 
filtrate. 
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Chromatographic system 

(See Chromo tog ropny {621}, System Suito bil i ty.) 

[Notę—A djust the operating param eters so that the re¬ 
tention time of the nitrofurantoin peak is about 8 min 
and the peak height is about half full-scafe.] 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packtng LI 
Injection size: 5-10|uL 
System suitability 
Sam ple: Standard soiudon 
Suitability requlrements 
Resolution: NLT 3.0 between acetanilide and 
nitrofurantoin 

Relative standard deviation: NMT 2.0% determined 
from the ratio of the peak responses 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of ni- 
trofuranfoin (C 8 HćN^ 0 5 ) in the portion of powdered 
Tabfets taken: 

ResuJt *= (Ru/Rs) x (Q/Q x 100 

Ru - Interna] standard ratio (peak response of 

nitrofurantoin/peak response of atetanilide) 
from the Sampie solution 

/?* - internal standard ratio (peak response of 

nitrofurantoin/peak response of acetanilide) 
from the Standard solution 

C s - concentration of USP Nitrofurantoin RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of nitrofurantoin in the 
Sampie so lu don (mg/mL) 

Acceptance crfteria: 90.0%-1 10.0% 

PERFORMANCE TESTS 

e DlSSOLUTlON (711) 

Medium: pH 7.2 phosphate buffer (see Reagents , Indica- 
tors, and Solutions—Buffer Solutions ); 900 mL 
Apparatus 1: 100 rpm 
Times: 60 and 120 min 

Standard stock solution: 0.1 mg/mL of USP Nitrofuran¬ 
toin RS prepared as follows. Dissolve the required 
amount of USP Nitrofurantoin RS In 5% of the finał 
votume of dimethylformamide, Dilute to finał volume 
with Medium. 

Standard solution: 1 0 pg/mL of USP Nitrofurantoin RS 
in Medium from S ton dard stock solution 
Sampie solution: Pass a portion of the solution under 
test through a sultable filier. Dilute with Medium , if 
necessary. 

Analysis 

Samples: Standard solution and Sampie soiudon 
Anaiytical wavelength: 375 nm 
Blank: Medium 

Calculate the percentage of the labeled amount of nitrc- 
furantoin (C B H e N.iOs) dissolved: 

Result - (Au/ As) x (Cs/L) xVxWQ 

A u - absorbance from the Sampie solution 
As - absorbance from the Standard solution 

Cs ~ concentration of the Standard soiudon 

(mg/mL) 

L = !a bel da im (mq/Tab!et) 

V - volume of Medium t 900 mL 
Tolerances: NLT 25% (Q) of the labeled amount of ni¬ 
trofurantoin (CsHćN^Os) is dissolved rn 60 min, and NLT 
65% (Q) of the labeled amount of nitrofurantoin 
(CgH 6 N 4 0 5 ) is dissolved En 120 min, 

* Unifohmity of Bosage Units (905): Meet the 
requirements 


IMPURITIES 

& Limit of Nitrofurazone 

Buffer: Proceed as directed in the Assay. 

Mobile phase: Tetrahydrofuran and Buffer (10:90) 
System suitability stock solution: 5.0 ug/mL each of 
USP Nitrofurazone RS and USP Nitrofurantoin RS in 
dimethy Iforrn am ide 

System suitability solution: 0.5 pg/mL each of USP Ni¬ 
trofurazone RS and USP Nitrofurantoin RS in Mobile 
phase from System suitability stock solution 
Standard stock solution: 5,0 pg/mL of USP Nitrofura¬ 
zone RS in dimethylformamide. 

Standard solution: Transfer 2.0 ml of the Standard 
stock solution into a glass-stoppered fiask, and add 
20,0 mL of water, 

Sampie solution: Transfer an equlvalent to 100 mg of 
nitrofurantoin from powdered Tablets into a 25-mL, 
glass-stoppered fiask. Add 2.0 mL of dimethy [forma¬ 
mi ide, and shake for 5 min. Add 20,0 mL of water, mlx, 
and ailow to stand for 1 5 min. Pass a portion of the 
mlxture through a nylon filter of 0.45-jim porę size. 
Chromatographic system 
(See Chromatography (62 1), System Suitability/) 

[NOTĘ—Adjust the operating parameters so that the ni¬ 
trofurazone peak Has a retention time of about 10.5 
min and tts height is about 0.1 full-scale.] 

Modę: LC 

Detector: UV 375 nm 
Coiumn: 3.9-mm x 30-cm; packlng LI 
Flow ratę: 1.6 m L/m in 
Injection size: 60-1 00 uL 
System suitability 

Samples: System suitability soiudon and Standard 
solution 

Suitability reguirements 

Resoiution: NLT 4.0 between the nitrofurantoin and 
nitrofurazone peaks, System suitability solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 

Analysis 

Samples: Standard solution and Sampie solution 
Acceptance criteria: The height of any peak from the 
Sampie soiudon at a retention time corresponding to 
that of the main peak from the Standard solution is 
NMT the height of the main peak from the Standard 
solution (NMT 0.01%). 

ADDITIGNAL REQUIREMENT$ 

* Paokaging and StgrAGE: Preserve in tight, light-resistant 

containers, 

• USP Reference Standard* (11) 

USP Nitrofurantoin RS 
USP Nitrofurazone RS 


Nitrofurazone 


o 



C 6 H 6 N,0, 198.14 

Hydrazinecarboxamide, 2-[(5-nttro-2-furanyl)meLhy!ene]-. 
5-Nitro-2-furaldehyde semicarbazone [59-87-0]. 

» Nitrofurazone, dried at 105° for 1 hour, con- 
tains not less than 98.0 percent and not morę 
than 102.0 percent of CsHeN^. 
notę— Avoia exposing Solutions of nitrofurazone 
at all times to airect sunlight, excessive heat, 
strong fluorescent fighting, and alkaline materials. 
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Packaging and storage—Preserve In tight, light-resistant 
containers, and avoid exposure to direct sunlight and to ex- 
cessive heat 

USP Reference standards (11)— 

USP Nitrofurazone RS 

USP Nitrofurazone Related Compound A RS 
5-Nitro-2-furfuraidazine. 

CioH«N 4 O a 278.18 
Identification— 

A: tnfrored Absorption (197K). 

B: Uftraviofet Absorption (197U)— 

Solution: 8 )ig per ml, prepared as directed in the Assay. 

Ratio: A™ / A&s does not exceed 0.25. 

C: Dissolve 400 mg of potassium hydroxide in 10 mL of 
aicohol, I m media telybefore use dilute this solution with di- 
methylformamlde to 100 mL. To 10 mL of the prepared so¬ 
lution add a few crystals of Nitrofurazone: a purple soluticn 
resufts, 

pH <797)-—Suspend 1 g in 100 mL of water, shake for 
15 minutes, allow the suspension to settle, and filter: the pH 
of the f ii tratę is between 5.0 and 7.5. 

Loss on drying (731)—Dry it at 105° for 1 hour: it loses 
not morę than 0,5% of its weight 
Residue on ignition (281); not morę than 0.1%. 
Ordinary Impurities (466)— 

Test solution: dimethylformamide. 

Standard solution: dimethylformamide. 

Application votumet 10 jiL 

Eluant: a mixture of chloroform, methanol, and ammo- 
nium hydroxide (60:24:3), in a nonequilibrated chamber. 

VisuoiiZQtion: 1, 

Limit of 5-mtro-2-furfuratdazme— 

Adsorbent: 0.5-mm layer of chromało grap hic silica gef. 

Test solution —Transfer 2.0 g to a 100-mL volumetric fiask, 
Dissolve in 60 mL of dimethylformamide, dii u te with ace- 
tone to volume, and mix. 

Standard solution —Transfer 50.0 mg of USP Nitrofurazone 
Related Compound A RS to a 100-mL volumetric fiask, dis- 
solve in and dilute with dimethylformamide to voJume, and 
mix. [notę —USP Nitrofurazone Related Compound A RS is 
5-niŁro-2-furfuraldazine.] Transfer 5,0 mL of this solution to a 
25-mL volumetnc fiask, add 10 mL of dimethylformamide, 
dilute with acetone Lo volume, and mix. 

Appiication volume: 5 pi. 

Deveioping solvent system: a mixture of ethyl acetate and 
cyclohexane (4:1). 

Procedurę —Proceed as directed for Th in-Layer Chromatog - 
raphy under C hromatography (621), With a suitable densi- 
tometer, equipped with a filter having its maximum trans- 
mlttance at about 254 nm, locate and scan the spot 
produced by the Standard solution and any spot from the 
Test solution having the same foas that produced by the 
Standard solution: the area and intensity of any spot from 
the Test solution are not greater than the area and intensity 
produced by the spot from the Standard solution (0.5%). 
Assay —Transfer about 1 00 mg of Nitrofurazone, previously 
drred and accurately weighed, to a 250-mL volumetric flasf:, 
dissolve in 50 mL of dimethylformamide, dilute with water 
to yolume, and mix. Transfer 5.0 mL of this solution to a 
250-mL volumetnc fiask, dilute with water to volume, and 
mix. Concomitantly determine the absorbances of this solu¬ 
tion and a Standard solution of USP Nitrofurazone R5 in the 
same medium haying a known concentration of about 8 pg 
per mL, in 1 -cm cells at the wavelenqth of maximum ab- 
sorbance at about 375 nm, with a suitable spectrophotome- 


ter, using water as the blank. Calculate the quantity, in mg, 
of CfihhN.jO.ł in the Nitrofurazone taken by tne formula: 

12 SC(AofAs) 

in which C Is the concentration, in pg per ml, of USP Nitro¬ 
furazone RS in the Standard solution, and Au and A s are the 
absorbances of the sofution of Nitrofurazone and the Stan¬ 
dard solution, respectiyely. 


Nitrofurazone Ointment 


» Nitrofurazone Ointment is Nitrofurazone in a 
suitable water-miscible base. It contains not less 
than 90.0 percent and not morę than 110.0 per¬ 
ce nt of the labeled amount of nitrofurazone 
(OH5N4O4 

notę —Avoid exposure at all times to direct sun¬ 
light exce$sive heat, strong fiuorescent lighting, 
and afkaline materials. 

Packaging and storage —Preserve in tight, light-resistant 
containers, Avoid expo$ure to direct sunlight, strong fiuores¬ 
cent lighting, and excessive heat. 

USP Reference standards (11)— 

USP Nitrofurazone RS 

Compieteness of solution^One g dissolves in 9 mL of 
water to form a elear solution. 

Identification —DissoJve 400 mg of potassium hydroxide 
in a mixture of 9.5 mL of aicohol and 0.5 mL of methanol 
Immediately before use, dilute with dimethylformamide to 
100 mL, To 10 mL of this solution add a quantity of Oint¬ 
ment, equivalent to about 10 pg of nitrofurazone, and mix: 
a purple solution results. 

Assay— [notę —Protect from llght all Solutions that contain 
nitrofurazone.] 

Tnethylamine buffer— Transfer 100 mL of tnethylamine to 
a lOGO-mL volumetric fiask. Add about 800 ml of water, 
and cautiously add 80 mL of phosphorrc add. Mix, allow to 
cool to ambient temperaturę, dilute with water to yolume, 
m?x, and pass through a nylon filter having a 0.5-jim or 
finer porosity. 

Mobile phose—Prepare a filtered and degassed mixture of 
water, acetonitriIe, and Triethylamine buffer (790:200:10). 
Make any necessary adjustments (see System Suitability 
under Chromatography (621)). 

Standard preparat ion™Transfer about 50 mg of USP Ni¬ 
trofurazone RS, accurately weighed, to a 50-mL low-acłinic 
yofumetric fiask, add 10mL of dimethylformamide, and 
swirl to dissolve. Dilute with aicohol to volume, and mix. 
Transfer 10.0 mL of this solution to a 1 00-mL low-actmk 
volumetric fiask, dilute with aicohol to voiume, and mix. 
Transfer 10.0 mL of this solution to a 100-mL fow-actinic 
yolumetric fiask containing 15 mL of aicohol, dilute with 
water to volume, and mix. This solution contains about 
0.01 mg of USP Nitrofurazone RS per mL. 

Assay preparation —Transfer an accurately weighed por- 
tion of Ointment, equivafent to about 1 mg of nrtrof u ra¬ 
żone, to a 100-mL low-actinic volumetric fiask. Add 0.2 ml 
of dimethylformamide and about 25 mL of aicohol, and 
sonicate for about 35 minutes. Dilute with water to volume, 
mix, and pass through a nylon filter having a 0.5-jjm or 
finer porosity. Use the filtrate. 

Chromatographic system (see Chromatography <621))—The 
liquid chromatograph is eauipped with a 365-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 

The flow ratę is about 2 mL per minutę. Chromatograph the 
Standard preparation , and record the peak responses as di- 
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rected for Procedurę: the cotumn efficiency determined from 
the nitrofurazone peak is not less than 1500 theoretical 
plates, and the relative standard deviation for replicate injec- 
tions is not morę than 2%. 

Procedurę —Separatefy inject equal yolumes (about 20 jjlL) 
of the Standard preparation and the Assay pręga radon intc 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quar- 
tity, in mg, of nitrofu rażone (CóHeN^CL} In the portion of 
Ointment taken by the formula: 

100C (ruf r s ) 

in which C is the eon centra tion, In mg per ml, of USP Ni¬ 
trofu rażone RS in the Standard preparation; and tu and rs are 
the nitrofu rażone peak responses obtained from the Assay 
preparation and the Standard preparation , respectivdy. 


Nitrofu rażone TopBcal Solution 

» Nitrofurazone Topical Solution contains not less 
than 95.0 percent and not morę than 105.0 per- 
cent (w/w) of the labeled amount of 
notę- —Avoid exposure at all times to direct sun- 
light, excessive heat, and afkaline materials. 

Packaglng and storage—Pre5erve in tight, light-resistant 
containers. Avoid exposure to direct sunfight and excessive 
heat. 

USP Retference standards (11)—— 

USP Nitrofurazone RS 

identification—Dissolve 400 mg of potassium hydroxide 
in a mixture of 9.5 ml of alcohol and 0,5 mL of methanol. 
Immediately before use dilute with dimethylformamide to 
100 mL To 10 mL of this solution add 1 drop of Topical 
Solution: a purple solution results. 

Assay— [NOTĘ —Protect from llght ali Solutions that contain 
nitrofurazone.] 

Triethyfamine buffep Mobile phase, Standard preparation, 
and Chromatographk system —Proceed as dl rected in the As- 
say under Nitrofurazone Ointment. 

Assay preparation —Transfer an accurately measured por- 
tion of Topical Solution, equivalent to about 1 mg of nitro¬ 
furazone, to a 100-mL Iow actinic volumetnc fiask. Add 
0.2 mL of dimethylformamide and about 25 mL of warm 
(between 40° and 50°) alcohol. Dilute with water to vol- 
ume, and mix. 

Procedurę —Proceed as di rected in the Assay under Nitro¬ 
furazone Ointment Calculate the auantity, in mg, of 
QH<:N 4 G 4 in the portion of Topical Solution taken by the 
formula: 

100 C(ru/rs) 

in which C is the concentration, in mg per mL, of USP Ni¬ 
trofurazone RS En the Standard preparation , and r u and r* are 
the nitrofurazone peak responses obtained from the Assay 
preparation and the Standard preparation, respectiyefy. 


Ammoiiia N 13 Irajection 

» Amnnonia N 13 Injection is a sterile solution of 
73 NH 3 in Sodium Chloride Injection, suitable for 
intravenous administration, in which a portion of 


the molecules are labeled with radioactive U N 
(see Positron Emission Tomography Drugs for Com- 
pounding, lnvestigational, and Research Uses 
{823)), !t contains not less than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amount of expressed in MBq (or mCi) per 
mL at the time indicated in the labeling. 

Specifk activity: no carrter added, 

Packaging and storage—Preserve in single-dose or multi- 
ple-dose containers that are adequately shielded. 

LabeSing—Labef it to inciude the following, in addition to 
the information specified for Labeling (7), Lahels and Labeling 
for Injectabie Products: the time and datę of ca fibra tion; the 
amount of as ammonia expressed as total MBq (mCi) 
per mL, at time of calibration; the expiration time and datę; 
and the statement "Caution—Radiaactive Materiał." The la- 
beting indicates that in making dosage calculations correc- 
tion is to be madę for radioactlve decay and also indicates 
that the radioactive half-life of 13 N is 9,96 minutes. The labei 
aiso indudes the statement "Do not use Ef cloudy or Ef it 
contains particulate matter." 

USP Refererace staaidards (11)— 

USP Ammonlum Chloride RS 
USP Endotoxin RS 
Ddentif kation— 

A: Radionudidic identity —Its half-life, determined using a 
suitable detector system (see Radioactivity (821) is between 
9,5 and 10.5 minutes, 

B: Radiochemical identity— The retention time of the ma¬ 
jor peak tn the chromatogram of the Test solution corre- 
sponds to that In the chromatogram of the Standard solu¬ 
tion f, as obtained in the Radiochemical purity test. 

BacteriaB Endotojcms Test (85) (see Sterilization and Steńl- 
ity Assurance under Positron Emission Tomography Drugs for 
Compounding, lnvestigationai, and Research Uses (823))—ft 
contains not morę than 1 75/V USP Endotoxin Unit per mL 
of the Injection, in which V is the maximum administered 
total dose, in mL, at the expiration time. 
pH (791): between 4.5 and 7.5. 

Radiochemical purity— 

Mobiie phase —Add 0,25 mL of concentrated nitric add to 
1000 mL of a mixture of water and methanol (7:3), filter, 
and degas. 

Standard solution— Dissolye an accuratefy wetghed quan- 
tity of USP Ammonium Chloride RS in water, and dilute 
quantitatively, and stepwise if necessary, with water to ob- 
tain a solution having a known concentration of about 
0.1 mg per mL. 

Test solution —Use the Injection. 

Chromatographic system (see Chromatography (621))—The 
Jlquid chromatograph is equipped with a 4.1-mm x 25-cm 
column that contains lO-pm packing LI 7. It is equipped 
with a gamma ray detector and a conductivity detector, The 
ffow ratę is about 2.0 mL per minutę. Chromatograph the 
Test solution, and record the peak responses as di rected for 
Proceduro: the relative standard deviation for replicate injec- 
tions is not morę than 5%. 

Proceduro —P rep are a mixture of the Standard solution 
and the Test solution (1:1), and inject about 20 pL of the 
mixture into the chromatograph, record the chromato¬ 
grams, and measure the peak areas. The areas of both the 
main radioactlve and nonradioactive peaks are equal. 

[NOTĘ— The volume of Injection may be adjusted to obtain 
suitable detection system sensitivity,] The radioactivity of the 
major peak is not less than 95% ot the total radioactivity 
measured, The retention time of the Test solution corre- 
sponds to the retention time of the Standard solution* 
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Change to read : 

RadionucBsdic purity *(see Radioactivity {821})# 
i —Using a suitable gamma-ray spectrometer 

% ccn i -May- 2 o\?h count an appropriate aliguot of the Injection 
for a period of time sufficient to obtain a gamma spectrum. 
The resultant gamma spectrum shouid be analyzed for the 
presence of IdentifiabJe photopeaks which are not character- 
tstic of 13 N emissions. Not less than 99.5% of the observed 
amma emissions shouid correspond to the 0.511 MeV, 

.022 MeV, or Compton scatter peaks of 15 N. 

ChemkaH purity —This article may be synthesized by dif- 
ferent methods and processes and, therefore, contains dif- 
ferent impurities. The presence of unlabeled ingredients, re¬ 
agenty and by-products spedfit to the process must be 
controlled, and their potential for physiological or pharma- 
cologścal effects must be considered. 

aluminum (to be detemnined if Devarda's alloy is used to 
reduce n N nitrate/nitnte)— 

Aluminum standard solution— Transfer 35.1 7 mg of alumi¬ 
num potassium sulfate dodecahydrate, accurately weighed, 
to a 1000-mL volumetric fiask, and dilute with water to vol- 
ume to obtain a solution having a known concentration of 

2 pg of afumrnum per ml. 

Procedurę —Pipet 7 0 mL of Aluminum standard solution 
into each of two 50-mL volumetric flasks. To each fiask add 

3 drops of methyl orange TS and 2 drops of 6 N ammonium 
hvdroxide, then add 0.5 N hydrochloric add, dropwise, urn 
til the solution turns red. To one fiask add 25 mL of sodium 
thioglycolate TS, and to the other fiask add 7 mL of edetate 
disodium TS. To each fiask add 5 mL of eriochrome cyanine 
TS and 5 ml of acetale buffer TS, and add water to volume. 
Immediately determine the absorbance of the solution con- 
taining sodium thioglycolate TS at the waveiength of maxi- 
mum absorbance at about 535 nm, with a sultabie spectro- 
photometer, usmg the solution containing the edetate 
disodium TS as a blank. Repeat the procedurę using two 
1,0-mL afiguots of Injection. Calculate the guantity, En jag 
per mL, of aluminum In the Injection taken by the formula; 

20(W7s) 

in which T u and T s are the absorbances of the Solutions 
from the Injection and the Aluminum standard solution , re- 
spectively. The concentration of aluminum ion in the Injec- 
tion is not greater than 10 jag per mL. 

Other requirements— It meets the requirements under Im 
jections and fmplanted Drug Products (1), excepl that the ln- 
jection may be dśstrrbuted or dispensed prior to completion 
of the test for Steriiity Tests <71), the Jatter test being started 
wtthin 24 hours of finał manufacture, and except that it is 
not subject to the recommendation in Container Content 
Assay for radioactkity —Using a sultabie calibrated sys¬ 
tem as dlrected under Radioactivjty {82 1 ), determine the ra- 
dioactivity, in MBq (or mCi) per mL, of the Injection. 


Pifuted Nitroglycerin 

OMDj 


QH,N 3 Cb 227.09 

1,2,3-Propanetriol, trinitrate; 

Nitroglycerin [55-63-0]. 

DEFJNITION 

Diluted Nitroglycerin is a mixture of nitroglycerin 
(C 3 H 5 N 1 O?) with lactose, dextro$e, alcohol, propylene gly- 
col, or other sultabie inert exdpient to permit safe han- 


dlinq. It contains NLT 90.0% and NMT 110,0% of the 
labeled amount of CsHsN^Gg, łt usually contains NMT 
10% of nitroglycerin (C 3 H 5 N 3 09 ) t [Caution—T aking into 
consideration the concentration and amount of nitrogfyc- 
erin (C 3 H 5 N 3 O 9 ) in Diiuted Nitroglycerin, exercise appro¬ 
priate precautions when handling this materiał. Nitroglyc¬ 
erin Is a powerful explosive and can be detonated by 
percussion or excessive heat. Do not isolate nitroglycerin 
(C 3 H5N 3 0 ? ).] 

[IDENTIFICATION 

o A. The R f va!ue of the principal spot of Sample solution A 
corresponds to that of the Standard solution , as obtained 
in the Procedur? for Organie Impurities. 

* E. The re ten tion time of the Sample solution corresponds 
to that of the Standard solution , as obtained in the Assay. 

ASSAY 
■ Procedurę 

Mobile phase: Methanol and water (1:1) 

Standard solution: 0.075 mg/mL of nitroglycerin from 
USP Diiuted Nitroglycerin RS in Mobile phase 
Sample solution: Transfer a portion of Diluted Nitro- 
gtycenn, equiva!ent to 7.5 mg of nitroglycerin, to a 
100-mL volumetric fiask, and dissolve in 75 mL of Mo¬ 
bile phase , If necessary, sonicate for 2 min or untif the 
solid is to taiły dispersed, then shake by mechanical 
means for 30 min, Dilute with Mobile phase to volume, 
and filter. 

Chromatographic system 

(See Chromatograpny (62 1), System Suitabifity.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.ó-mm x 25-cm; packing LI. [Notę—I f nec¬ 
essary a short precolumn that contains packing LI 
may be used.] 

Flow ratę: 1 ml/min 
Injection size: 20 jal 
System suita bil i ty 
Sample: Standard solution 
Suitability requlrements 

Column effrdency: NLT 3000 theoretical plates 
Tailing factor: NMT 2.5 for the analyte peak 
Relative standard deviatlon: NMT 3,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of C 3 H 5 N 3 Cb in the portion 
of Diluted Nitroglycerin taken: 

Result = (ru/r 5 } x (Cs/Cu) x 100 

r u - peak response from the Sample solution 

r 5 = peak response from the Standard solution 

Cs ~ concentration of nitroglycerin in the Standard 
solution (mg/mL) 

Cu = nominał concentration of the Sample solution 
(mg/mL) 

Acceptance criteria: 90,0%-] 10.0% 

IMPURITIES 
Organie Impurities 
0 PROCEDURĘ 

Standard solution; 400 pg/mL of nitroglycerin from 
USP Diluted Nitroglycerin RS in methanol 
Sample solution A: Prepare a elear solution containing 
4Q0pg/mL of nitroglycerin from Diluted Nitroglycerin 
in methanol. 

Sample solution B: 20 mg/mL of nitroglycerin in 
methanol from Diluted Nitroglycerin. Centnfuge a por¬ 
tion, if necessary, to obtain a elear Hquid phase, 
Chromatographic system 
(See Chromatography (621), Thin-Layer Chromało- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic siiica 
gel mixture 
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Application volume; 20 pL each of Sampfe sofution A 
and Sampfe solution B; 5, 1 0, 15, and 20 jil_ of the 
Standard solution 

Developing solvent system: Toluene and ethyl ace- 
tate (4:1) 

Spray reagent: Dtphenylamine in methanoi (1 in 
100 } 

Analysis 

Sam pies: Standard solution, Sample sofution A, and 
Sampfe solution B 

Appfy the Sampfes to a suitable thin-layer chromato- 
graphic piąte. Deve!op the chromatograms in the 
Developing soivent system until the sofvent front has 
moved three-fourths of the length of the piąte* * Re- 
move the piąte from the developing chamber, mark 
the solvent front, and allow the sofvent to evapo- 
ratę* Spray the piąte with Spray reagent , and irradL 
ate the piąte with short- and long-wave!ength UV 
light for 15 min* 

Accep tance criteria: Any spot from Sampfe solution B s 
other than the principal spot, is not morę intense than 
the spot from the 20-pL application of the Standard 
solution, Compare the intensities of any secondary 
spots observed from Sample solution B with those of 
the principal spots from the Standard sofution (corre- 
sponding to 0*5%, 1.0%, 1 *5%, and 2.0%, respec- 
tively): tne sum of the intensities of the secondary 
spots from Sample solution B is NMT 3%, [Non —Ni- 
trates of glycerin typically have Rf values of 0*21, 0.37, 
and 0.61 for mono-, di-, and tri-substituted glycerins, 
respectiveły,] 

ADDinONAL REQUIREMENT5 

• Packaginc and Storage: Preserve in tight, light-resistant 

containers, and prevent exposure to excessive heal. Storę 
at 25°, excur$ions permitted between 15° and 30°, 

• USP Reference Standards {11} 

USP Diluted Nitroglycerin RS 


Nitroglycerin Injection 

DEFINmON 

Nitroglycerin injection is a sterile solution prepared from Di¬ 
luted Nitroglycerin; the so!vent may contain Alcohol, Pro- 
pylene Glycol, and Waterfor Injection* Nitroglycerin Injec- 
tion contains NLT 90*0% and NMT 110.0% of the Iabeled 
amount of nitroglycerin {C 1 H 5 N 3 O 9 ). 

IDENTIFICATION 

• A. The retention time of the Sampfe solution corresponds 

to that of the Standard sofution , as obtained in the Assay * 

ASSAY 

• Procedurę 

Mobile phase: Methanoi and water (500:500) 

Standard solution: 0.075 mg/ml of nitroglycerin from 
USP Diluted Nitroglycerin RS in Mobile phase 
Sampfe solution: Transfer a measured volume of Injec- 
tion equivalent to 7.5 mg of nitroglycerin to a 100 -ml 
volumetdc fiask, and dissolve in and di lute with Mobile 
phase to volume, 

Chromatographic system 
(See Chromatogropny (621), System Sultability.) 

Modę; LC 

Detector: UV 220 nm 
Column: 4.6-mm x 25-cm; packing LI 
[Notę— 4f necessary, a short precolumn that contains 
packing L1 may be used.] 


Flow ratę: 1 m L/min 
Injection volume: 20 pL 
System sultability 
Sample: Standard solution 
Sultability requirements 
Column efficiency: NLT 3000 theoretical plates 
Tailing factor: NMT 2*5 
Relative standard deviation: NMT 3*0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the Iabeled amount of ni¬ 
troglycerin (ĆaHsNsOfJ) in the portion of Injection 
taken: 

Result = (rjr%) x (Cs/Cu) x 1 00 

r v = peak response from the Sample sofution 

r$ = peak response from the Standard sofution 

C* - concentration of nitroglycerin in the Standard 
sofution (mg/ml) 

Cy = nominał concentration of the Sampfe solution 
(mg/ml) 

Acceptance criteria: 90.0%-110.0% 

OTHER COMPONENTS 

* Alcohol Deteriwination, Method 11 ( 61 1} 

Sample: Use isopropyl alcohol as the internal standard. 
Acceptance criteria: 9G.G%-11O*0% of Ehe Iabeled 
amount of C 2 H 5 OH 

SPECIFIC TESTS 

* Bacterial Endotoxins Test <S5>: NMT 0*1 USP Endo- 

toxin Unit/pg of nitrogiycerin 

* PH (791) 

Sample: To 5 mL of the Injection add 5 mL of water 
and 1 drop of saturated potassium chloride solution. 
Acceptance criteria: 3*G-ó*5 

* Particulate ftrtATTER in Injections (788): Meets the re- 

guirements for small-volume injections 

* Other Requirements: ft meets the requirements in Injec - 

tom and Implanted Drag Products (1). 

ADDITIONAL REQUIREMENTS 

» Packaginc and Storage: Preserve in single-dose or in 
multiple-dose containers, preferably of Type l or Type II 
glass* 

* Labeljng: Where necessary, la bel it to indicate that it is 

to be diluted before use* 

* USP Reference Standards (11) 

USP Diluted Nitroglycerin RS 
USP Endotoxin RS 


Nitroglycerin Ointment 

DEFINITION 

Nitroglycerin Ointment is Difuted NEtrogfycerin in a suitable 
ointment base. It contains NLT 90.0% and NMT 115*0% 
of the Iabeled amount of nitroglycerin (CjHsNsG?)* 

IDENTIFICATION 

• A. The retention time of the Sample sofution corresponds 

to that of the Standard solution, as obtained in the Assay . 

ASSAY 

* Procedurę 

Mobile phase: Methanoi and water (500:500) 
Standard sofution: 0.075 mg/mL of nitroglycerin from 
USP Difuted Nitrogiycerin RS in Mobile phase 
Sample solution: Transfer a quantity of Ointment 
equivalent to 2.0 mg of nitroglycerin to a glass-stop- 
pered, 50-mL conical fiask, and add 25.0 mL of Mobile 
phase * Immerse the fiask containmg the sample in a 
water batli maintained at a temperaturę of 50° for 1 0 
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min. Shake intermittently untif the sampie is dispersed. 
Remove the fiask from the bath, and shake vtgorousiy 
for 1 min to obtain a coagulated solid. Repeat the heat- 
ing and shaldng steps one morę time, and filter. 
Chromatographic system 
(See Chromatograpny (621}, System Suitability,) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 25-cm; packing LI 
[Notę —If necessary, a short precolumn that contains 
packing LI may be used,] 

Flow ratę: 1 mL/min 
Injection volume: 20 jil 
System suitability 
Sampie: Standard solution 
Suitability reguirements 

Column efficiency: NLT 3000 theoretical plates 

Tailing fattor: NMT 2.5 

Reiative standard deviation: NMT 3.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calcu late the percentage of of the labeied amount of 
nitroglycerin (CiHsNjO?) in the portion of Ointment 
taken: 

Resuit = (rjn) x ( C s /Cu } x 100 

r u - peak response from the Sampie solution 

r s = peak response from the Standard solution 

Cs - concentration of nitroglycerin in the Standard 
solution (mg/mL) 

Cu = nominał concentration of nitroglycerin in the 
Sampie solution (mg/mL) 

Aeceptance criteria: 90.0%-115.0% 

PERFORMANCE TESTS 

• Minimum Fili (755): Meets the requirements 

• Homogeneity 

Analysis: In the case of slngle-dose containers, perform 
the Assay on spectmens from each of 10 containers. In 
the case of multiple-dose containers, perform the Assay 
on one sampie from the top and one from the bottom 
of each of five containers. 

Aeceptance criteria: Each sampie contains NLT 90.0% 
and NMT 110.0% of the mean value. 

ADDITIONAL REQUJREMENT5 

• Packacjnc ano Storage: Preserve in tight containers, 

• Iabeung: Labei multiple-dose containers with a direction 

to close tightly immediately after each use. 

• USP reference standards (i 1) 

USP Diluted Nitroglycerin RS 


Nitroglycerin Sublingual Tablets 

DEFINITION 

Nitroglycerin Sublingual Tablets contain NLT 90.0% and 
NMT 115.0% of tne labeied amount of nitroglycerin 
(CjHsNiOt). 

IDENTIFICATION 

* A. Tnin-Iayer Chromatographic Identification Test 
( 201 } 

Standard solutron: Equivalent to 1 mg/mL of nitroglyc¬ 
erin in acetone from USP Diluted Nitroglycerin RS 
Sampie solution: Equivalent to 1 mg/mL of nitroglyc¬ 
erin from powdered Sublingual Tablets, in acetone. 
Shake by mechanical means for 30 min, and filter, 
Developing solvent system: Toluene, ethyl acetale, 
and glacial acetic acia (16:4:1) 

Analysis: Proceed as directed. Spray with a solution (1 
in 100) of diphenyfamine in methanof, and irradiate the 


piąte with short- and long-wavelength UV light for 10 
min. 

Aeceptance criteria: Meets the requirements 

* B. The retention time of the Sampie solution corresponds 

to that of the Standard solution f as obtained in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: Methanol and water (50:50) 

Standard solution: 0.075 mg/mL of nitroglycerin from 
USP Diluted Nitroglycerin RS in Mobile phase 
Sampie solution: Nomlnally equivalent to 0.075 mg/ 
ml of nitroglycerin from powdered Sublingual Tablets 
(NLT 20 Sublingual Tablets) in Mobile phase 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; packing LI. [NOTĘ—If nec¬ 
essary, use a short precolumn that contains packing 

Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 
Sampie: Standard solution 
Suitability requirements 
Column efficiency: NLT 3000 theoretical plates 
Tailing factor; NMT 2.5 
Re!ative standard deviation: NMT 3.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeied amount of ni- 
troglycerin (C 3 H 5 N 3 O 9 ) in the portion of Sublingual 
Tablets taken: 

Resuit = ( r u lfs ) x (Q/C u ) x 100 

r u - peak response from the Sampie solution 

n = peak response from the Standard solution 

Cs - concentration of nitroglycerin in the Standard 
solution (mg/mL) 

Cu - nominał concentration of nitroglycerin in the 
Sampie solution (mg/mL) 

Aeceptance criteria: 90.0%-11 5.0% 

PERFORMANCE TESTS 

* Disintegration (701) 

Determined as set forth for Sublingual Tablets 
Time: 2 min 

Aeceptance criteria: Meets the reguirements 

* Uniformity of Posagi Units (905) 

Procedurę for content uniformity 
Mobile phase. Standard solution, Chromatographic 
system, and System suitability: Proceed as directed 
in the Assay . 

Sampie solution: 0.075 mg/mL of nitroglycerin in Mo¬ 
bile phase , from t Sublingual Tablet 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeied amount of 
nitroglycerin (CaHsNiOg) in the Sublingual Tablet 
taken: 

Resuit = (ru/fs) x (Q/Cu) x 100 

fu - peak response from the Sampie solution 

fs = peak response from the Standard solution 

Cs = concentration of nitroglycerin in the Standard 
solution (mg/mL) 

Cu = nominał concentration of nitroglycerin in the 
Sampie solution (mg/mL) 

Aeceptance criteria: The content of each of the 10 
Sublingual Tablets is within the rangę of 
75.0%“135.0% of the labeied claim. If the content of 
NM i 1 Sublingual Tablet is outside the rangę of 
75 . 0 %-] 35 . 0 % and if the content of nonę of the Sub- 
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lingual Tablets is outside the rangę of 60,0%-150.0%, 
test 20 additional unlts. The reguirements are met r 
the content of each of the additional 20 units falls 
withm the rangę of 75.0%-135.0% of the labeled 
claim. 

ADDITIONAL REQUIREMENT$ 

• Packaging and Storage; Preserve in tight containers, 
preferably of glass, and storę at controlled room temper¬ 
aturę. Each Container holds NMT 100 Sublingual Tablets, 
o Labeling; The labeling indicates that the Sublingual Tab¬ 
lets are for sublingual use, and the label directs that the 
Sublingual Tablets be dispensed in the orEginal, un- 
opened Container, fabeled with the following statement 
directed to the patient. "Warning; To prevent loss of po- 
tency, keep these tablets in the odginał Container or in a 
supplemental nltroglycerin Container spedftcalfy labeled 
as being suitable for Nitroglycerin Sublingual Tablets. 
Close tightfy immediately after each use/' 

® USP Referenoe Standards (11) 

USP Diluted Nitroglycerin RS 


Nitromersol 



OHiHgNOj 351.71 

7-Oxa-8-mercurabicydo[4.2.0]octa-1,3,5-Lriene, 5-methyl- 
2-nitro-; 

5 -M ethy 1-2-n itro- 7-oxa-8-m ercu ra bicy clo[4.2. OJocta-1,3,5- 
tnene [1 33 58-4]. 

DEFINITffON 

Nitromersol, dried at 105° for 2 h, contarns NLT 98.0% and 
NMT 100.5% of nitromersol (C 7 H,HgN0 3 ). 

IDENTIFICATION 

o A. 

Sample solution: 1 mg/ml in 1 N sodium hydroxide 

Analysis: The Sample solution possesses a reddish or- 
ange color. Add 3 N hydrochloric acid, 

Acceptance criteria: The reddish orange color disap- 
pears, and a yellowish, flocculent predpitate forms. 

a B. 

Sample solution: Di$solve 250 mg of Nitromersol in 
2.5 mL of 1 N sodium hydroxide, and di lute with water 
to 20 ml. 

Analysis 1: Add 3 mL of 3 N hydrochloric add to the 
Sample solution. 

Acceptance criteria 1: A yellowish predpitate is 
formed. 

Analysis 2: Filter the solution obtained after Analysis 7. 
The filtrate is nearly colorless or slightly yeflow. Retain 
the filtrate for the test for Mercury lons. Dissolve the 
predpitate in 20 mL of water to which 2.5 mL of 1 N 
sodium hydroKide has been added. Add 0.5 g of so¬ 
dium hydrosulfite, and heat to boiling. 

Acceptance criteria 2; A heavy deposit of metallic mer¬ 
cury is formed. 

ASSAY 

4 Procedurę 

Sample: 200 mg of Nitromersol, previously ground to a 
fine powder and dried 


Titrrmetric system 
Modę: Direct titration 
Titrant: 0.1 N ammonium thiocyanate VS 
Endpoint detectron: Visual 

Analysis: Transfer the Sample to a 500-ml Kjeldaht fiask. 
Ada 15 ml of sulfuric acid, and digest cautiously with 
occasional swirling over a ffame until the solution be- 
comes a elear, lignit yellowish brown. Cool, and add, 
dropwise, enough 30% hydrogen peroxide to decolor- 
ize the solution. Digest for 2^3 min, adding morę hy¬ 
drogen peroxide if necessary, to produce a colorless so¬ 
lution. Cool, dilute with water to 100 mL, and add 
potassium permanganate TS until a permanent prnk 
color persists on heating. Then add hydrogen peroxide 
T5, dropwise, until the color is completeiy disenarged. 
Cool, and add 5 mL of nitric acid that has been diTuted 
with 10 mL of water. Add 5 mL of ferric ammonium 
sulfate TS, and titrate with Titrant Each mL of 0.1 N 
ammonium thiocyanate is equivalent to 1 7.59 mg of ni- 
tromersol (C/HsHgNOa)- 

Acceptance criteria: 98.0%-l 00.5% on the dried basis 

IMPURITIE5 

• Residue on Ignition (281): NMT 0.1% 
o mercury Bons 

Sample solution: The filtrate obtained En Identification 
test B, Analysis 2 

Analysis: Add an equal volume of hydrogen sulfide TS 
to the Sample solution , 

Acceptance criteria: No darkening in color is pro- 
duced, although a smali amount of a flocculent, light 
yellow predpitate may form. 

* Alk ali-Insoluble Substances 

Sample: 1.0 g of Nitromersol 

Analysis: Add 7 mL of 1 N sodium hydroxide to the 
Sample , then dilute with water to 20 mL, The resulting 
solution, upon standing in a glass-stoppered vessel En 
the dark for 24 h, shows NMT a sllght amount of insol¬ 
uble materiał. Coilect the insoluble residue, if any, En a 
tared filter crudble, wash the residue with warm water, 
and dry at 105° for 1 h. 

Acceptance criteria: 0.1%; the weight of the insoluble 
materiał is NMT 1 mg. 

» Uncombined Nitrocresol 

Sample: 500 mg of Nitromersol 

Analysis: Shake the Sample with 50 mL of benzene, fil¬ 
ter, evaporate the filtrate in a tared dish to dryness, and 
dry the residue at B0 C for 2 h. 

Acceptance criteria: 1 %; the weight of the residue is 
NMT 5 mg. 

5PECIFSC TESTS 

® LOSS OH DRYING (731) 

Analysis: Dry at 1 05° for 2 h, 

Acceptance criteria: NMT 1,0% 

ADDITIONAL REQUIREMENT$ 

■ Packagdng and Storage: Preserve in tight, light-resistant 

containers. 


Nitromersol Topical Solution 


DEFINITION 

Nitromersol Topical Solution yields NLT 1 80.0 mg and NMT 
220.0 mg of nitromersol (C/hhHgNG}) in each' 100 mL* 


Nitromersol 

_ 

Sodium Hydroxide 

0,4 o 

Sodium Carbonate, Mon ohyd ratę 

4.25 a 

Purified Water, a suffioent auantity to make 

1000 ml 
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Dissolve the Sodium Hydroxide and the Sodium Carbonate, 
Monohydrate in 50 ml of Purified Water. Add the Nitromer- 
5oi f and sttr until dissolved. Gradualty add Purified Water to 
make 1000 mL 

[Notę—P repare dilutions of Nitromersol Topical Solution as 
needed, because they tend to predpitate upon standing.] 

IDENTIFICATION 

* A. 

Sample: lOOmL 

Analysis: Add 3 ml of 3 N hydrochloric add to the 
Sample , 

Acceptance criteria: A yellowish predpitate is formed. 
Filter, and retain both tne fiitrate and the predpitate, 

* B. 

Sample: The predpitate obtained from Identification test 
A 

Analysis: Add the Sample to 20 mL of water and 2.5 mL 
of 1 N sodium hydroxide. Add 500 mg of sodium hy- 
drosullite, and heat to boiling. 

Acceptance criteria: A heavy deposit of meta Hic mer- 
cury is formed. 

ASSAY 

* Procedurę 

Sample: 50.0 ml of Topical Solution 
Titrimetric system 
Modę: Direct titration 
Titrant: OJ N ammonium thiocyanate VS 
Endpoint detection: Visual 

Analysis: Transfer the Sample to a 500-mL Kjeldahl fiask, 
add a few glass beads, and evaporate to 5 mL. Add 
15 mL of sulfuric acid, digest cautiously with occasional 
swirllng over a flame until the solution becomes a elear, 
light yellowish brown. Cool, and add, dropwise, 
enough 30% hydrogen peroxide to decolorize the solu* 
tion. Digest for 2-3 min, adding morę hydrogen perox- 
Ede, if necessary, to produce a coforless solution. Coof, 
dilute with water to lOOmL, and add potassium per- 
manganate T5 until a permanent plnk color persists or 
heating. Then add hydrogen peroxide T5, dropwise, 
until the color is compietely discharged. Cool, and add 
5 mL of nitric add that has been diiuted with 10 mL of 
water. Add 5 mL of ferric ammonium suffate T$, and 
titrate with Titrant . Each ml of Titrant is equivalent to 
17.59 mg of nitromersol (OHsHgNOj)- 
Acceptance criteria: 180.0-220*0 mg of nitromersol 
(C/HiHgNOj) in each 100 mL 

SPECIFIC TESTS 

* Specific Cravitv <841): 1*005-1.010 

* merojry ions 

Sample: The fiitrate obtained from Identification test A 
Analysis: To the Sample add an equal volume of hydro¬ 
gen sulfide TS, 

Acceptance criteria: No darkening in color is pro- 
duced, although a smali amount of a flocculent, light 
yellow precipitate may be formed. 

ADDITIONAL REQUIR£MENT$ 

* Packaging and Storage: Package in tight, light-resistant 

containers. 


Matroys Ox5de__ 

NjO 44.01 
Nitrogen oxide (NzO). 

Nitrogen oxide (N>0) [10024-97-2], 

» Nitrous Oxide contains not less than 99,0 per- 
cent, by volume, of N 2 0, 


Packaging and storage—Pre$erve in cylinders. 

NOTĘ—The foltowfng tests are designed to refleet the 
ouality of Nitrous Oxide En both the vapor and liquid phases 
that are present in prevlously unopened cylinders, Reduce 
the Container pressure by means of a regulator, Withdraw 
the samples for the tests with the least possible release of 
Nitrous Oxide consistent with proper purging of the sam- 
pling apparatus. Measure the gases with a gas volume 
meter downstream from the detector tubes in order to mini- 
mize contamlnation or change of the specimens. Perform 
tests in the $equence in which they are listed. 

The variou$ detector tubes cafled for rn the respective 
tests are listed under Reagenls in the sec tion Reagent s, In- 
dicators, and Solutions. 

Identification— 

A: With the Container temperatures the same and main- 
tained between 15° and 25°, concomitantly read the pres¬ 
sure of the Nitrous 0xide Container and of a Container of 
nitrous oxide certified standard (see under Reagents in the 
section Reagents, Indicators and Solutions ). [notę—D o not 
use the nitrous oxide certified standard if Et has been de- 
pleted to less than half of its fuli capadty.] The pressure of 
the Nitrous Oxide Container is within 50 psi of that of the 
nitrous oxide certified standard, 

B: Pass T00± 5 mL released from the vapor phase of the 
contents of the Nitrous Oxide Container through a carbon 
dioxtde detector tubę at the ratę specified for the lube: no 
color change is observed ( distinction from carbon dioxide). 

C: Cdlect about 100mL of the gas under test in a 
100-mL tubę fitted at the top with a stopcock. Open the 
stopcock, and ąuickly add a freshly prepared solution of 
500 mg of pyrogallol in 2 mL of water and a freshly pre¬ 
pared solution of 12 g of potassium hydroxide in 8 mL of 
water Immediately close the stopcock, and mix: the gas is 
not absorbed, and the solution aoes not become brown 
(distinction from oxygen). 

Water— it meets the requirements of the test for Water 
under Carbon Dioxide< 

Limit of ammonia —Proceed with Nitrous Qxide as di- 
rected in the test for Carbon monoxide ł except to use an 
ammonia detector tubę: the indkator change corresponds 
to not morę than 0.0025%. 

Limit of nitric oxide —Pass 500 ±50 mL, released from 
the vapor phase of the contents of the Container, through a 
nitric oxide-nltrogen dioxide detector tubę at the ratę speci- 
fled for the Lube: the indicator change corresponds to not 
morę than 1 ppm, 

Carbon monoxide—Pass 1000 ±50 mL, released from the 
vapor phase of the contents of the Container, through a 
carbon monoxide detector tubę at the ratę specified for the 
tubę: the indicator change corresponds to not morę than 
0 . 001 %. 

Nitrogen dioxide—Arrange a Container so that when its 
valve is opened, a portion of the Itguid phase of the con¬ 
tents is released through a piece of tu bing of sufficient 
length to allow all of the Eióuid to vaporize during passage 
through it, and to prevent frost from reaching the inlet of 
the detector tubę. Release into the tubing a fTow of liquid 
sufficient to provide 550 mL of the vaporized sample plus 
any excess necessary to ensure adequate flushing of air from 
the system. Pass 550 ±50 mL of this gas through a nitric 
oxide^nitrogen dioxide detector tubę at the ratę specified 
for the tubę: the indicator change corresponds to not morę 
than 1 ppm. 

Halogens—Pass 1000 ± 50 mL, released from the vapor 
phase of the contents of the Container, through a chłonne 
detector tubę at the ratę specified for the tubę: the indica¬ 
tor change corresponds to not morę than 1 ppm. 

Carbon dioxide —Pass 10Q0± 50 mL, released from the 
vapor phase of the contents of the Container, through a 
carbon dioxide detector tubę at the ratę specified for the 
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tubę: the indicator change corresponds to not morę than 
0.03%, 

Air —Not morę than 1*0% of air is present, determined as 
directed in the Assay* 

Assay— Introduce a specimen of Nitrous Oxide taken from 
the liquid phase, as directed in the test for Nftrogen dioxide t 
into a gas chromatograph by means of a qas-sampting 
valve. Select the operatsng conditions of the gas chromato¬ 
graph such that the peak response resulting from the fol- 
lowing procedurę corresponds to not less than 70% of the 
full-scale reading. Preferably, use an apparatus corresponds 
ing to the generał type in which the column is 6 m in 
length and 4 mm In inside diameter and is packed with po- 
rous polymer beads, which permits complete separation of 
N 2 and O? from N 2 0, although the N 2 and 0 2 may not be 
separated from each other. Use industrial grade helium 
(99*99%) as the carrier gas, with a thermal-conductivity de¬ 
tector, and controf the column temperaturę: the peak re¬ 
sponse produced by the assay specimen exhibits a retention 
time corresponding to that produced by an air-helium certh 
fied standard (see under Reagents in the section Reagents, 
fndicators , and Solutions ), and is equivalent to not morę than 
1.0% of air when compared to the peak response of the eir- 
hdium certified standard, indkating not less than 99,0%, by 
volume, of N 2 Q. 


Nizatidine 



C,aH«NiOA 331 .^6 

1,1-Ethenediamine, N-[2-[[[2-[(dimethylamino)methyl]- 
4-thiazGlyl]metbyl]thio]etbyl]-N'-methyL2-njtro-. 
W-[2-[[[2-l(Dimethytamino)methyi]- 
4-thiazolyl]methyl]thio]ethyl]- N'-methyk2-nitro-l ,1 - 
ethenediamine [7696 3-41-2]* 

» Nizatidine contains not less than 98*0 percent 
and not morę than 101 *0 percent of 
CT 2 H 21 NSO 2 S 2 , calculated on the dried basis, 

Packaging and storage— Preserve in tight, light-resistant 
containers* 

USP Reference standards (11)— 

USP Nizatidine RS 
Identification— 

A: tnfrared Ahsorption (197K). 

B: The retention time of the major peak in the chromało- 
gram of the Assay preparation corresponds to that of the 
Standard preparation as obtained in the Assay. 

Loss on drying <731 >—Dry about 2 g, accurately weighed, 
at 100° for 1 hour: it loses not morę than 1.0% of its 
weight, 

Residue on ignition (281): not morę than 0*1%. 

Delete the foltowing: 

*Heavy metals, Method II <231): 0,001%.# (orrtcui i-jm-ao a) 

Chromatographk purity— 

Solution A—Use Buffer solution p rep a red as directed in the 
Assay. 

Solution B— Use methanol* 

D/7uenf—Prepare a mixture of Solution A and Solution B 
(76:24), 


Mobile phase —Use variabie mixtures of Solution A and So¬ 
lution B as directed for the Chromotographic system. Make 
adjustments if necessary (see System Suitability under Chro- 
matography (621))* 

Standard Solutions— Dissoive an accurateiy weighed quan- 
tity of USP Nizatidine RS quantitatively, ancfstepwise if nec¬ 
essary, in Diluent , sonicating if necessary, to o błam a solu¬ 
tion having a known concentraflon of 50 pg per mL 
(Standard solution 7). Quantitatively dilute portions of Stan¬ 
dard solution 1 with Diluent to obtain Standard solution 2 
and Standard solution 3 having known concentrations of 
25 ng per mL and 15 pg per mL, respectively. 

Test solution—Pre parę a solution of Nizatidine in Diluent 
having a concentration of about 5 mg per mL* 

Chromatographic system (see Chromatography (62^))—TUe 
liquid chromatograph is eouipped with a 254-nm detector 
and a 4.6-mm x 25-cm column that contains S-\xm packing 
LI, The flow ratę is about 1 mL per minutę. The chromato¬ 
graph is program med as foliows. 


Time 

fmlmites) 

Solution A 

Solution B 

Elution 

0-3 

76 

24 

isocratic 

3-20 

76—*50 

24-*5Q 

lEnear gradient 

20-45 

50 

50 

isocratic 

45-50 

50—*76 

50—>24 

linear gradient 

50-70 

76 

24 

isocratic 


Make adjustments to the composrtion of the Mobile phase t if 
necessary, to obtain a retention time of about 12minutes 
for the main nizatidine peak (see System Suitability under 
Chromatogrophy (621))* Chromatograph Standard solution 1, 
and record the peak areas as directed for Procedurę: the taił- 
ing factor is not morę than 2.0. 

Procedurę— Separately inject egual volumes (about 50 uL) 
of Standard solution l t Standard solution 2, Standard solution 
3, and the Test solution into the chromatograph, and ailow 
the Test solution to elute for not less than three limes the 
retention time of nizatidine. Record the chromatograms, 
and measure the areas for all the peaks* The sum of Ihe 
peak areas, excluding the nizatidine peak area, obtained 
Irom the Test solution is not morę than three times the main 
peak area obtained from Standard solution 2; and no single 
peak area obtained from the Test solution is greater than the 
main peak area obtained from Standard solution 3: not morę 
than 03% of any individual impurity 1 $ found; and not 
morę than 1.5% of total impurities is found. 

Assay— 

Buffer solution—Prepare a 0.1 M solution by dissoMng 
5.9 g of ammonium acetate in 760 mL of water, Add 1 ml 
of drethylamine, and adjust with acetic acid to a pH of 7*5* 

Mobile phase —Prepare a filtered and degassed mixture of 
Buffer solution and methanol (76:24), Make adjustments if 
necessary (see System Suitability under Chmmatography 
(621))* 

Standard preparation —Disso!ve an accurately weighed 
ąuantity of USP Nizatidine RS in Mobile phase , sonicating if 
necessary, to obtain a solution having a known concentra¬ 
tion of about 0,3 mg per mL 

Ass oy preparation —Tra n sfe r a n a t cu ra tely we i g h ed q u a n - 
tity of 15 mg of Nizatidine to a 50-mL volumetnc fiask, dis- 
solve in Mobile phase , sonicating if necessary, dilute with 
Mobile phase to volume, and mix. 

Chromatographic system (see Chromatogrophy (621))—The 
liquid chromatograph is eouipped with a 254-nm detector 
and a 4.6-mm x 15-cm column that contains 5-jim packing 
LI. The flow ratę is about 1 mL per minutę. Chromatograph 
the Standard preparation, and record the peak areas as di¬ 
rected for Procedurę: the column efficienty is not less than 
1500 theoretical plates; the tailing factor is not morę than 
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2 . 0 ; and the reiative standard deviation for replicate injee- 
tions is not morę than 1.5%. 

Procedurę— Separately inject equal volumes (about 10fiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the areas For the major peaks. Calculate the quantity, in 
mg, of C 1 ZH 21 N 5 O 2 S 2 in the portion of Nizatidine taken by 
the formula: 

50C(n> / rś) 

in which C is the eoncentration, in mg per ml, of USP Niza- 
tidine RS in the Standard preparation; and r 0 and r* are the 
peak areas obtained from the Assay preparation and the 
Standard preparation , respeclively. 


» Nizatidine Capsuies contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of nizatidine (C12H21N5O2S2). 

Packaging and stora ge—Preserve in tight, llght-resistant 
containers. Storę at eon troi led room temperaturę. 

USP Reference standards <1T)— 

USP Nizatidine RS 
Identification— 

A: Empty the eon ten ts of 2 Capsuies into a beaker, add 
20 ml of methanol, and świr! for approximately 2 minutes. 
Filter through a filter paper, and evaporate the methanol 
solution with a current of cool air to dryness: the IR absorp- 
tion spectrum of a potassium bromide dispersion of Lhe resi- 
due so obtained exhibits maxima on!y at the same wave- 
lengths as that of a similar preparation of USP Nizatidine RS. 

B: The retention time of the major peak in the chromato- 
ram of the Assay preparation corresponds to that of the 
tandard preparation , both relative to the interna I standard, 
as obtained in the Assay. 

Dissolution <711)— 

Medium: water; 900 mL. 

Apparatus 2: 50 rpm. 

Time: 30 minutes. 

Procedurę —Determine the amount of CuHaiNsOjSi dis- 
so!ved from UV absorbances at the wave!ength of maximum 
absorbance at about 314 nm using fiftered portions of the 
solution under test, diluted with water if necessary, in com- 
parison with a Standard solution having a known concentra- 
tion of USP Nizatidine RS in lhe same medium. 

Tolerances—Hot less than 75% (Q) of the labeled amount 
of CuHzjN^CbSi i$ dissolved in 30 minutes. 

Uniformity of dosage units <905): meet the requrre- 
ments. 

Chromafographic pnrlty— [notę —Use peak areas where 
peak responses are indicated.] 

Sufler solution and Mobile phase— Prepare as directed in 
the Assay under Nizatidine. 

Standard solution —Dissoke an accurately weighed quan- 
tity of USP Nizatidine RS in Mobile phase and dilute quan- 
tltatively, and stepwise if necessary, with Mobile phase to 
obtain a solution having a known eoncentration of about 
40 pg per ml. 

Test solution —Remove as completely as possible the con¬ 
tents of not less than 20 Capsuies, and mix. Transfer an 
accurately weighed portion of the powder, equivaient to 
about 200 mg of nizatidine, to a 100-mL volumetric ffask, 
add 50 mL of Mobile phase , and sonicate for about 3 min¬ 
utes. Dilute with Mobile phase to volume, mix, and filter. 


System suitabiiity solution—Prepare a solution of nizatidine 
and phenol in Mobile phase containing 40 \ig of each per 
mL 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 230-nm detector 
and a 4.6-mm x 15-cm column that contains 5-fim packing 
LI. The flow ratę is about T mL per minutę. Chromatograpn 
the System suitabiiity solution , and record the peak responses 
as directed under Procedurę: the resolution, R, between the 
nizatidine and phenol peaks is not less than 1.5, the tailing 
factor for the nizatidine peak ts not greater than 1.5, and 
the relative standard deviation of the nizatidine peak for 
replicate injections is not morę than 2%. 

Procedurę— Chromatograph about 10 pL of the Standard 
solution and the Test solution, and run the chromatograph 
for twice the elution time of nizatidine. Record the cnromaL 
ograms, and measure the peak responses. Calculate the per- 
centage of each impurity in the portion of Capsuies taken 
by the formula: 

2 (r,/rO 

in which n is the response of each impurity peak in the Test 
solution, and r s is the response of the nizatidine peak in the 
Standard solution: not morę than 0.5% of any Indhndual im¬ 
purity and not morę than i.5% of total impurities is found, 
Assay— [NOTĘ— Use peak areas where peak responses are 
indicated.] 

Sufler solution and Mobile phase —Prepare as directed in 
the Assay under Nizatidine. 

Internal standard solution— Prepare a solution of phenol In 
Mobile phase having a eoncentration of 0.1 mg per mL. 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Nizatidine RS in Internal standard solution to 
obtain a solution having a known eoncentration of 0.1 mg 
per mL 

Assay preparation —Weigh accurately not less than 10 
Capsuies. Remove as completely as possible the contents of 
the Capsuies, and mix the combined contents. Clean and 
accurately weigh the Capsule shells, and calculate the net 
weight of lhe Capsule contents. Transfer an accurately 
weighed portion of the mixed Capsule contents equivalent 
to about 500 mg of nizatidine to a 500-mL volumetric fiask, 
add 200 mL of Internai standard solution r and sonicate for a 
few minutes. Cool, dilute with internal standard solution to 
vdume, and mix. Filter a portion of the solution, transfer 
1.0 mL of the filtered solution to a 10-mL volumetric fiask, 
dilute with Internal standard solution to volume, and mix. 

Chromatographic system (see Chromatography <621))—The 
liquid chromatograph is eauipped with a 230-nm detector 
and a 4.6-mm x 15-cm column that contains 5-pm packing 
LI. The ffow ratę is about 1 mL per minutę, Chromatograpn 
the Standard preparation, and record the peak responses as 
directed for Procedurę: the resolution, R , between nizatidine 
and the internal standard phenol, ts not less than 3; the 
tailing factor, T, for the nizatidine peak is not morę than 
1.6; and the relative standard deviation for replicate injec- 
tions is not morę than 1.5%, 

Procedurę —Separately inject equal volumes (about 25 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. The relative retention 
times are about 0.7 for phenol and 1.0 for nizatidine. Calcu¬ 
late the quantity, in mg, of Ct^FLiNsOzS? in the portion of 
Capsuies taken by the Formula: 

5000C(JWRO 

in which C Is the eoncentration, in mg per mL, of USP Niza¬ 
tidine RS tn the Standard preparation, and Ra and /?s are the 
ratlos of the peak response of the nizatidine to that of the 
internal standard for the Assay preparation and the Standard 
preparation , respectively. 
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Noinioxyniol 9 



a-(p-Nonylphenyl)-{*)-hydroxynona(oxyethyIene) 

[26027-38-3]. 

DEFINITION 

NonoxynoJ 9 is an anhydrous liquid mixture consisting 
chiefly of monononylphenyl ethers of polyethylene glycols 
corresponding to the formula: 

GH T 9C fi H < (OCH 2 CH 2 ) lł OH 

in which the average value of n is 9. It contains NLT 90,0% 
and NMT 110,0% of nonoxynol 9. 

IDENTIFICATION 

* A. Infrared Absorption: (ts IR absorption spectrum, ob- 

tained by spreading. a capillary film of it between sodmm 
chloride plates, exhibits maxima at 1117 cm^ 1 (strong); at 
1512, 1582, and 1610 cm- 1 (medium, Sharp); at 2871, 
2928, and 2956 cm- 1 (strong, unresolved); at 831 cnrr 1 
(medium, broad); and at 1230 cm- 1 (medium, sharp). 

* B. The retention time of the Sample solution corresponds 
to that of the Standard solution , as obtained in the Assay . 

ASSAY 

* Procedurę 

Mobile phase: Methanol and water (80:20) 

System suitability solution: 25 mg/mL each of octoxy- 
nol 9 and USP NonoxynoI 9 RS in Mobile phase 
Standard solution: 25 mg/mL of USP Nonoxynol 9 RS 
in Mobile phase 

Sample solution: 25 mq/mL of Nonoxynol 9 in Mobile 
phase 

Chromatographic system 

(See Chromatogiapny (621), System Suitability ,) 

Modę: LC 

Detector: UV 280 nm 

Column; 3.9-mm x 25-cm; lO-pm packing LI 
FJow ratę: 1 mL/min 
Injection volume: 10 uL 
System suitability 

Sam pie s: System suitability solution and Standard 
solution 

Suitability reguirements 
Resolution: NLT 2,0, System suitability solution 
Relative standard deviatlon: NMT 2,0%, Standard 
solution 

[Notę —Nonoxyno! oligomers elute as a major peak, 
usually with shouiders and bumps. Include these in the 
peak response for Nonoxyno) 9,] 

Analysis 

Sam pies: Standard solution and Sample solution 
Measure the responses for Nonoxynoi 9, induding any 
shouiders and bumps. 

Calculate the percentage of Nonoxynol 9 in the por- 
tion of spedmen taken: 

Result = (r u /r s ) x (C s /Ct>) x 100 

r u = peak response of nonoxynol 9 from the 
Sample solution 

r$ - peak response of nonoxynol 9 from the 
Standard solution 

Cs - concentration of USP Nonoxynol 9 RS in the 
Standard solution (mg/mL) 


Cu - concentration of NonoxynoI 9 in the Sample 
solution (mg/mL) 

Acceptance criteria: 9Q.G%-110.0% 

IMPURITtES 

» FREE ETHYŁENE OXIDE 

Stripped nonoxynol 9: Maintain NonoxynoJ 9 at a 
temperaturę of 150° with constant stirring in an open 
vessei until it no longer displays a peak for ethyłene 
oxide when chromatographed as airected below. 
System suitabiiity solution: 10 pg/mL each of ethyłene 
oxide and acetafdehyde in Stripped nonoxynol 9 
Standard stock Solutions: [Notę—E thyłene oxide is 
toxic and flammable, Prepare these Solutions in a welh 
ventilated hood, using great care.] Chill all apparatus 
and reagents used in the solution of standards in a re- 
frigerator or freezer before use. Fili a chilled pressure 
bottle with liquid ethyłene oxide from a lecture bottle, 
and storę in a freezer when not in use. Use a smali 
piece of polyethylene film to protect the tiguid from 
contact with the rubber gasket. Transfer 100 mL of 
chilled isopropyl alcohol Lo a 500-mL volumetric fiask. 
Using a chilled graduated cylinder, transfer 25 mL of 
ethyłene oxide to the isopropyl alcohol, and swirl gently 
to mix. Dilute with additional chilled isopropyl alcohol 
to volume, replace the stopper, and swirl qently to mix, 
This stock solution contains 43,6 mg/mL or ethyłene 
oxide. 

Pipet 25 mL of 0.5 N alcoholic hydrochloric acid, pre- 
pared by mixing 45 mL of hydrochloric add with 1 L 
of alcohol, into a 500-mL conical fiask tontaimng 40 g 
of magnesium chloride hexahydrate. Shake the mix- 
ture to effect saturation. Pipet 10 mL of the ethyłene 
oxide solution into the fiask, and add 20 drops of 
bromocresol green TS. If the solution is not yellow 
(acid), add an additional volume of 0.5 N alcohofic 
hydrochloric acid to give an excess of 10 mL. Record 
the total volume of 0.5 N alcoholic hydrochloric acid 
added. Insert the stopper in Ehe fiask, and a Dow to 
stand for 30 min. Tltrate the excess acid with 0,5 N 
alcoholic potassium hydroxide VS. Perform a blank th 
tration, using 10.0 mL of isopropyl alcohol instead of 
ethyłene oxide solution, adding the same total volume 
of 0.5 N alcoholic hydrochloric acid, and notę the dif- 
ference in volumes reguired. Each mL of the differente 
in volumes of 0.5 N alcoholic potassium hydroxtde 
consumed is eauivalent to 22.02 mg of ethyłene ox- 
ide. Calculate the concentration, tn mg/mL, of ethył¬ 
ene oxide in the stock solution, Standardize daily. 

Storę in a refrigerator. 

Prepare a 1000-ppm standard by pipeting the calcu- 
lated volume (2 mL) of cold stock solution that, on the 
basis of the standardization, contains 88.6 mg of ethył¬ 
ene oxide, into a Container and adding 87.0 g of 
Stripped nonQxynol 9. Prepare 10-, 5-, and 0.5-ppm 
standards by quantitatively diluting the 1000-ppm 
standard with additional Stripped nonoxynol 9 . 

Standard Solutions: Transfer 5 ±0.01 g of each Stan¬ 
dard stock solution to suitable serum vials equipped with 
pressure-tight septum closures designed to retleve any 
excessive pressure, and seal them. 

Sample solution: Transfer 5 ± 0.01 g of Nonoxynol 9 to 
a serum vial of the same krnd as the vials used for the 
Standard Solutions . 

Chromatographic system 
(See Chromatogrophy (621), System Suitabiiity .) 

Modę: GC 

Detector: Flame iontzaUon 

Column: 6.4-m x 2.1 -mm nickel; packed with 60- to 
80-mesh support 59 
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Temperatures 
Detector: 200° 

Injection port: 160° 

Column: 100° 

Carrier gas: Helium 
Flow ratę: 30 mL/min 
Injection volume: 1 00 f.t L 
System suitabiłity 

Sam pies: System suitabiłity sołution and Standard 
Solutions 

Calibration: Place the vial containing the TO-ppm etłv 
ylene oxide Standard sołution in an oven, and heat at 
90° for 30 min, Remove the vial from Ihe oven. Using 
a gas-tight syringe, immediately inject a 100-pL ali- 
quot of the neadspace gas into the gas chromato- 
graph. Obtain the area ror the ethyiene oxide peak 
(retention time about 8 min), Raise the temperaturę of 
the column to 200° after ethyiene oxide elutes to vola- 
tilize heavy components. Re-equilibrate the column at 
100°. Repeat the foregotng steps, using the vials eon- 
tainrng the 5- and 0.5-ppm Standard sołution. Plot area 
units versus ppm of ethyiene oxide for the standards 
on finear graph paper, and draw the best straight linę 
through the pornts. 

Suitabiłity requirements 

Resolution: NLT 1.5 between ethyiene oxide and ac¬ 
etal dehy de, System suitabiłity sołution 
Calibration: Nonę of the points used for constructing 
the straight linę Calibration turve deviates from the 
linę by morę than 10%. 

Anafysis 

Sampies: Standard sołutions and Sample sołution 
Place the vial containing the Sample sołution in an 
oven, and heat at 90° for 30 min. Remove the vial 
from the oven. immediately inject a 100-pL aliguot of 
the headspace gas into the gas chromatograph, and 
obtain the area for the ethyiene oxide peak. 

Calculate the concentration of ethyiene oxide in the 
sample spedmen in ppm: 

Result = fu x 5 

ru - peak area from the Sample sołution 
5 “ slope of the standard curve (ppm/area unit) 

Acceptance critena: NMT 1 ppm 

* Limit of Dioxane 

Apparatus: Assemble a dosed-system vacuum distilla- 
tion apparatus (see Figurę 7), using glass vacuum stop- 
cocks (Ą 8 t, and Q. tTie concentrator tubę (D) 1 is madę 
of borosilioate or quartz (not flint) glass, graduated pre- 
ctsely enough to measure the 0.9 mL or morę of disUI- 
late collected, and marked so that the analyst can dilute 
accurately to 2,0 mL. 

Standard sołution: 100 pg/mL of dioxane in water. Use 
a freshly p repa red sołution, 

Sample sołution: Transfer 20.0 g to a 50-mL round- 
bottom fiask (£) havinq a 24/40 ground-glass neck joint 
Add 1,0 mL of water. Place a smali polytef-covered stir- 
ring bar in the fiask, insert the stopper, and stir to mix, 
immerse the fiask in an ice bath, and chilf for 1 min. 
Wrap heating tape around the tubę connecting the 
concentrator tubę (D) and the round-bottom fiask, and 
apply 10 V to the tape. Apply a light coating of high- 
vacuum silicone grease to the ground-gfass joints, and 
connect the concentrator tubę to the 10/30 joint and 
the round-bottom fiask to the 24/40 joint. Immerse the 
vacuum trap in a Dewar fiask filled with liquid nitrogen, 


close stopcocks A and 6, open stopcock C and begtn 
evacuating the system with a vacuum pump. Prepare a 
slurry bath from powdered dry ke and methanol, and 
raise the bath to the neck of the round-bottom fiask. 
After freezing the contents of the fiask for 10 min, and 
when the vacuum system ts operatrng at a 0.05-mm 
pressure or lower, open stopcock A for 20 s, then close 
it. Remove the slurry bath, and allow the fiask to warm 
in air for 1 min. Immerse the fiask in a water bath 
mamtained at a temperaturę between 20° and 25°, and 
after 5 min warm the water bath to between 35° and 
40° (sufficient to liouefy most specimens) while stirnng 
slowly but constantly with the magnetic bar. Cool the 
water in the bath by addina ice, and chill for 2 min. 
Replace the water bath with the slurry bath, freeze the 
contents of the round-bottom fiask for 10 min, open 
stopcock A for 20 s, and then close it. Remove the 
slurry bath, and repeat the heating steps as before, th is 
time reaching a finał temperaturę □ etween 45° and 50° 
or a temperaturę necessary to meft the spedmen com- 
pfetely. If there is any condensation in the tubę con¬ 
necting the round-bottom fiask to the concentrator 
tubę, slowly śnerease the voltage to the heating tape, 
and heat untlł condensation disappears, 

Stir with the magnetic stirrer throughout the following 
steps, Very slowly immerse the concentrator tubę in a 
Dewar fiask containing lip u id nitrogen. [Caution— 
When there is liguid cfistlllate in the concentrator tubę, 
immerse the tubę in the liguid nitrogen very slowly, or 
the tubę will break.] Water will begin to distill into the 
concentrator tubę. As ice forms in the concentrator 
tubę, raise the Dewar fiask to keep the liquid nitrogen 
!evel only slightly below the level of ice in the tubę. 
When water begins to freeze in the neck of the 10/30 
joint, or when liguid nitrogen reaches the 2.0-mL 
graduation mark on the concentrator tubę, remove 
the Dewar fiask, and allow the ice to melt without 
heating. After the ice has melted, check the volume of 
water that has distilled, and repeat the seguence of 
chilling and thawing until NLT 0,9 mL of water has 
been collected, Freeze the tubę once again for 2 min, 
and release the vacuum first by opening stopcock S, 
followed by opening stopcock A. Remove the concen¬ 
trator tubę from the apparatus, close it with a greased 
stopper, and allow the ice to melt without heating. 

Mix the contents of the concentrator tubę by swirling, 
notę the volume of distillate, and dilute with water to 
2.0 mL, if necessary. 


TO McLEOD 
GAUGE 



Figurę 1. Cfosed-System Vacuum Distillatlon Apparatus for 
Dioxane 


1 A suitable tubę Is avetilable as Chromflflex concentrdtor tubę, Kontes Cfass 
Co., VEneland, NJ (Ca ta log No, KA2 560-0000), 
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Chromatographic system 

(See Chromotography (621), System Suitability.) 

Modę: CC 

Detector: Flame ionization 

Column: 2-mm x 1> 8 -m glass; contains support SIO 
Temperatures 
Detector: 250* 
injection port: 200 ° 

Column: 140° 

Carrier gas: Nitrogen or helium 
Fiow ratę: 35 ml/min 
Injection volume: 2-4 pL 

InstaEl an oxvgen scrubber between the carner gas Irne 
and the column. Condition the column for 72 h at 
230° with 30-40 mt/min carrier flow. [Non—Support 
SI 0 is oxygen sensitive. Each time a column is in- 
stalled, flush with carrier gas for 30-60 min before 
heating.] 

Analysis 

Samples: Standard solution and Sample solution 
Acceptance criteria: The height of the peak of the 
Sample solution is NMT that of the Standard solution, 
corresponding to NMT lOpg/g, 

SPEC1FIC TE5TS 

* POLYETHYLENE CLYCOL 

Sample: 10 g 

Analysis: Transfer the Sample to a 250-mL beaker. Add 
100 ml of eLhyl acetale, and stir on a magnetic stirrer 
to effect solution. Transfer, with the aid of IODttiL of 
5 N sod tum chloride, to a pear-shaped, 500-mL 
separator fitted with a glass stopper. Insert the stopper, 
and shake vigorously for 1 min. Remove the stopper 
carefully to release the pressure. Immerse a thermome¬ 
ter in the mixture, and support the separator so that it 
is partially immersed in a water bath maintained at 50 \ 
Swirl the separator gently while letting the internat tem¬ 
peraturę nse to between 40 c and 45 D , then immediately 
remove the separator from the bath, dry the outside 
surface, and drain the salt (lower) layer tnto another 
pear-shaped, 500-mL separator. In the same manner, 
extract the ethyl acetate layer a second time with 
100 mL of fresn 5 N sodium chloride, combrning the 
two aqueous extracts. Discard the ethyl acetate layer. 
Wash the combined agueous layers with 100 ml of 
ethyl acetate, using the same technique, and drain the 
salt (Sower) layer into a clean pear-shaped, 500-mL 
separator, Discard the ethyl acetate layer, Extract the 
aqueous layer with two succe$sive 1 0Q-mL porlions of 
chloroform, draining the chloroform (lower) layers 
through Whatman folded frlter paper 2V, and combin- 
ing them into a 250-mL beaker. Evaporate on a steam 
bath to dryness, and continue heating until the odor of 
chloroform is no longer perceptible. Allow the beaker to 
cool. Add 25 mL of aeetone, and dissolve the residue 
on a magnetic stirrer. Filter through Whatman folded 
fifter paper 2V into a tared 250-mL beaker, rinsing with 
two 25-mL portions of aeetone. Evaporate on a steam 
bath to dryness. Dry under vacuum at 60° for 1 h. Al* 
Iow the beaker to cool, and weigh. 

Acceptance criteria: NMT 1,0% of polyethyiene glycol 

* Cloud Point 

Sample: 1.0 g , 

Analysis: Transfer the Sample to a 250-mL beaker, add 
99 g of water, and nmx to dissolve. Pour 30 mL of the 
resulting solution into a 70-mL test tubę. Support the 
test tubę En a hot water bath, and stir the contents with 
a thermometer constantly until the solution becomes 
doudy, then remove the test tubę from the bath imme¬ 
diately so that the temperaturę rises NMT 2° further, 
and continue stirnng. The doud point is the tempera¬ 
turę at which the solution becomes suffidently elear 
that the entire thermometer bulb is seen plainly. 


Acceptance criteria: 52°-56° 

* FAT5 AND FiXED OlLS, Add Value (401): NMT 0.2 

* Water Determination, Method I (921): NMT 0.5% 

ADDLTIONAL REQUIREMENTS 

* Packaginc and Storage: Preserve in tight containers, 
o USP Reference Standards (11) 

USP Nonoxynol 9 RS 


Norelgeitromin 



C 21 H 29 NO 2 ^ -n-tu 

18,19-Dinorpregn-4-en-20-yn-3-ane, 13-ethyl-l 7-hydroxy-, 

oxime y (1 7a)-; 

1 3-Ethykl 7 -hydroxy-l 8,19-dinor-l 7a-pregn-4-en-20-yn- 
3-one oxime [53016-31-2]. 

DEFINITSON 

Norelgestromin is a mixture of (£)- and (Z)-isomers having a 
ratio of (£)- to (Z)-isomer between 1,3 and l.ó, and the 
sum of both tsomers is NIT 98.0% and NMT 102.0% of 
norelgestromin (C 2 iHz 5 N 02 ), caleulated on the anhydrous 
basis. 

IDENTIFICATION 

* A. INFRARED ABSGRPTiON ( 197 K) 

* R. The retention time of the maior peak of the Sample 

solution corresponds to that of tne Standard solution , as 
obtained in the Assay, 

ASSAY 

* Procedurę 

Mobile ptiase: Cydohexane and absolute alcohol 
(100:2) x 
Difuent: Cyclohexane and absolute alcohol (90:10) 
System suitability solution: i ,5 mg/mL of USP 
Norelgestromin RS and 8 pg/mL of USP Norelgestromin 
Related Compound A RS in Difuent 
Standard solution: 1.5 mg/ml of USP Norelgestromin 
RS in Diluent 

Sample solution: 1.5 mg/mL of Norelgestromin in 
Diluent 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4,6-mm x 25-cm; 5-pm packing L20 
Column temperaturę: 50 n 
Flow ratę: 1.2 ml/mEn 
Injection volume: 25 tiL 
Run time: 1 .6 times the retention time of (Z)- 
norelgestromin 
System suitability 

Samples: System suitability solution and Standard 

solution t 

[Notę—^T he relative retention times for the (Z)-isomer or 
norelgestromin related compound A, (E)-norelges- 
tromin, and (Z)-noreIgestromin are aboul 0.77, 0.85, 
and 1 . 00 , respectivefy.] 

Suitability requirements 
Resolution: NLT 1.4 between the (Z)-isomer of 
norelgestromin related compound A and (f)-noreiges- 
tromin, System suitability solution 
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Tailing factor: 0*8-1,2 for both (£)- and (Z)-norelges- 
tromin, System suitahility soiution and Standard 
solu don 

Relative standard deviation: NMT 0.73% for both 
(£)- and (Z)-norelgestromin, System suitahility soiution 
and Standard soiution 
Analysts 

Samples: Standard soiution and Sampfe soiution 
Calculate the percentage of norelgestromin (CziPtaNO*) 
in the portion of Norelgestromin taken; 

Result = {[(ru C x F) + r u /]/[(rje xf)t r 5 /]} x (Cs/O x 100 

rm = peak response of (^norelgestromin from the 
Sample soiution 

F - response factor for (£)-norelgestromin, 1 *04 
rui - peak response of (2)-norelgestromm from the 
Sample soiution 

fsE = peak response of (£)-nore!gestromin from the 
Standard soiution 

r$z - peak response of (Z)-norelgestromin from the 
Standard soiution 

Cs = concentration of USP Norelgestromin RS in 
the Standard soiution (mg/mt) 

Q> - concentration of Norelgestromin in the Sample 
soiution (mg/ml) 

Calculate the rafio or (£)- to (Z)-norelgestromin: 

Result = (fut x Fi!Tuz 

ras - peak response of (£)-norelgestromin from the 
Sample soiution 

F - response factor for (Q-norelgestromin, 1 *04 
rui = peak response of (2)-norelgestromin from the 

Sample soiution 
Acceptance criteria 

Botn isomers: 98*0%-l 02.0% on the anhydrous basis 
Ratio of (£)- to (2)4$omer: 1 *3-1.6 

JMPURITIES 

• Residue on Ignition (281): NMT 0.2% 

* ORGANIC IMPURITIES 

Mobile phase, Diluent, System suitahility soiution. 
Standard soiution, Sample soiution, and Chromato- 
graphic system: Proceed as directed in the Assay * 
Sensrtivity soiution: 1 r 5 pg/mL of USP Norelgestromm 
RS in Difuent from the Standard soiution 
System suitahility 

Samples: System suitahility soiution. Standard soiution, 
and Sensitmty soiution 
Suitahility requirements 
Resolution: NLT 1.4 between the (Z)-isomer of 
norelgestromin related compound A and (EJ-norelges- 
tromin, System suitahility soiution 
Tailing factor: 0.8-1.2 for both (£}- and (Z}-norelge$- 
tromin, System suitahility soiution and Standard 
soiution 

Relative standard deviation: NMT 0.73% for both 
(£)- and (Z}-rto re fg estrom i n, System suitahility soiution 
and Standard soiution 

Signal-to-noise ratio: NLT 3 for both (£)- and (Z)- 
norelgestromin, Sensitwity soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of each impurity in the por¬ 
tion of Norelgestromin taken: 

Result = {/u/[(r if x F) + r<,i\) x (Cs/Cu) x 100 

ry = peak response of each impurity from the 
Sample soiution 

ru = peak response of (£)-norelgestromin from the 
Standard soiution 

F - response factor for (£)-norelgestromin, 1.04 
rsi = peak response of (Z)-norelgestromin from the 
Standard soiution 


Q = concentration of USP Norelgestromin RS in 
the Standard soiution (mg/mL) 

C u - concentration of Norelgestromin tn the Sample 
soiution (mg/mL) 

Acceptance criteria: See Tobie h Disregard peaks that 
are less Lhan 0.05% of the total peak areas of (£)- and 

(2>norelgestromin. 


Table 1 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NIVIT ( D /oł 

NoraestreI j 

0.37 

0.5 

(£T and (ZyNoraestimate* 

043'* 0.47 d 

0.5 f 

No rei a estrom i n 5(1 OTene^ 

0.68 

__ 

Norelgestromin related com¬ 
pound Au 

073". 0.77' 

— 

(O-Norelpestromin 

0.85 

_ 

(2)-Noreloestromin 

1.0 

_ 

Anv other individual impurity 

_ 

0.10 

Total imourtties 

— 

1.0 


J (i)-1 3-£thyJ-t 7-bydroxy-1 B p 19-dinor-1 ^a-pregn^-en^O-yn^-onc. 

M8 P 19-DinoM 7 pregrv4^en-2Q-yiv3’One, 17*(acetyloxy)-l 3ethy|- p oiame p 
(1 7ctH+>'; (+)-1 3-Ethyl-l 7-hydroxyn8,19-dinor-l 7ci-pregn4-em2(Tyn-3' 
one oxtme acetale (ester). 
c (f^Norgestimate. 

^(ZJ-NorgesLtnnate. 

Ł The combined limits for (£}- and (Z)-norgestlmate are NMT O.S%* 

1 1 3-EthyJ-1 7-hydroxy-l B,19-dfnoM 7tt-pregrh5(1 0)-en-20-yn-3-one oxlme. 
uThis \$ not a speclfied impurity and i$ included in fchis table for Identifica¬ 
tion only. It ii not to be reported or induded in the total rmpurities. 
f> (£)-lsomer of norelgestromin related compound A. 

1 (7)-lsomer of norelgestromin related compound A. 

SFECIFIC TESTS 

* Opticał Rotation, Spedfic Rotation (7815) 

Sample soiution: 5 mg/mL in alcohol and water 
(75:25) 

Acceptance criteria: +35 g to +41 0 

* Water Deterniination, Method Ic (921); NMT 1.0% 

ADD1TIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in wefl-closed contain- 
ers, and storę at cohtrolled room temperaturę* 

* USP Reference Standard* (11) 

USP Norelgestromin RS 
USP Norelgestromin Related Compound A RS 
Mixture of (£)- and (Z)-isomers, 

1 3-Ethyhl 7-hydroxy-18,19-dinor~1 7a-pregn-5(6)-en- 
20-yn-3-one oxime. 

CatfeNOi 327.46 


Norepigiephrine Bita rt ratę 



CaH^NOj ■ C.,H 6 06 • HzO 337,28 

CaHnNO; ■ CjiHfiOe 319.27 

1,2-Benzenediol, 4-(2-amino-l-hydroxyethyl)-, (£)-,[/?-(/?*, 
R*)]-2,3-dshydroxybutanedtoate (1:1) (salt), monohydrate; 
(-)-ot-(Aminomethyl)-3,4-dihydroxybenzyl alcohol tartratę 
(1:1) (salt), monohydrate [108341-18-0]. 

Anhydrous [51-40-1]. 
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DEFINITION 

Norepinephrine Bitartrate contains MLT 97.0% and NMT 
102.0% of C 8 HnN0 3 ■ OhUO*, calculated on the anhy- 
drous basis. 

IDENTIFICATION 

* A. fMFRARED ABSORPTION (197K) 
o B. Procedurę 

Sampie soiution: 5 mg/mL in water 
Anaiysis: Add 1 drop of ferrlc chioride TS. 

Acceptance criteria: An Intensely green color deveiops. 

a C Procedurę 

Sampie soiution: 0*01 pg/mL 

Anaiysis: Add 1,0 mL of 0.10 N iodine to 10 ml of the 
Sampie soiution. Allow to stand for 5 min, and add 
2.0 mL of 0.10 N sodium thiosulfate. 

Acceptance critena: The soiution is colorless, or Has at 
most a slight pink or slight violet color (epinephrine 
and Isoproterenol at the same pH, about 3.5, give a 
strong red~brown or violet color). 

ASSAV 
e Procedurę 

Sample soiution: 25 mg/ml of Norepinephrine Bitar¬ 
trate in gladal acetic add* If necessary warm slightly to 
effect soiution. 

Anaiysis: Add 2 drops of crysta! vlolet TS to the Sampie 
soiution , and titrate with 0.1 N perchloric acid VS. Per- 
form a blank determirtation, and make any necessary 
correction (see Titrimetry (541)). Each mL of 0.1 N per- 
chioric add is equivalent to 31.93 mg of CjjHnNOs - 

CijHóOń. 

Acceptance criteria: 97.0%-1Q2*0% on the anhydrous 
basis 

IMPURITIES 
Enorganic flmpurities 

o Pesidue on Dcnition (281): NMT 0.1%, from 200 mg 
Organie Impyrities 
o Procedurę: Limit of Arterenone 

Sampie soiution: 2 mg/mL in water 
Anaiysis: Determine the absorptivity of the Sampie so¬ 
lu tion (see Ultravioiet-Visible Spectroscopy (857)) at 310 
nm. 

Acceptance criteria: NMT 0.2 

SPECJFIC TESTS 

a Optical Rgtation, Specific Rotation (781S): -10* to -12 e 
Sampie soiution: 50 mg/mL in water 

* Water Determination, Method I (921): 4.5%-5.8% 

AD09THONAL REQUIREMENT5 

o PACKAGING and Storage: Preserve in tight, light-resistant 
containers. Storę at controlled room temperaturę. 

* USP Reference Standards (11) 

USP Norepinephrine Bitartrate RS 


Norepinephrine Bitartrate InjectSora 

» Norepinephrine Bitartrate Injection is a stenie 
soiution of Norepinephrine Bitartrate in Water for 
Injection. It contains the equivalent of not less 
than 90.0 percent and not morę than 115.0 per- 
cent of the labeled amount of norepinephrine 
(CaHnNOj). 

Packaging and storage—Preserve in single-dose, iight-re- 
sistant containers, preferably of Type f glass. 

Labeling —Labę] the Injection in terms of mg of norepi¬ 
nephrine per mL, and, where necessary, Eabel it to indicate 
that it must be diluted prior to use. The label indicates that 


the Injection is not to be used if its color is pinkish or darker 
than slightly yellow or If it contains a precipitate. 

USP Reference standards (11 >— 

USP Endotoxin RS 

USP Norepinephrine Bitartrate RS 

Color and danty— 

Standard soiution —Transfer 2.0 mL of 0.100 N iodine V3 
to a 500-mL volumetric fiask, dilute with water to volume, 
and mix. 

Procedurę—' 7fsu a My examine a portion of the Injection 
(Test soiution) in a suitable elear glass test tubę against a 
white background: it is not pinkish and it contains no pre¬ 
cipitate* If any yellow color is observed in the Test soiution, 
concomitantly determine the absorbances of the Test soiu¬ 
tion and the Standard soiution in 1-cm cells with a suitable 
spectrophotometer set at 460 nm: the absorbance of the 
Tesf soiution does not exceed that of the Standard soiution. 
Identification— 

A: It responds to Identification test B under Norepinephrine 
Bitartrate * 

B: Diiute the injection with water to a concentratlon of 
1 mg in 5 mL. To 10 mL of the dllution add 2.0 mL of 0.10 
N iodine, allow to stand for 5 minutes, then add 3,0 mL of 
0.10 N sodium thiosulfate: the soiution is colorless or has at 
most a slight pink or slight violet color (epinephrine and 
isoproterenol at the same pH , about 3*5, give a red-brown or 
violet color). 

Bacterial Endofox£ns Test (85)—It contains not morę 
than 83,4 USP Endotoxin Units per mg of norepinephrine* 
pfrf (791): between 3.0 and 4.5. 

Parfktdate Matter in Bnjections (788): meets the re- 
guirements for small-voiume injections, 

Other requifement£—ft meets the requlrements under in¬ 
jections and Implanted Drug Products {1). 

Assay— 

Mobile phase— Dissolve 1*1 g of sodium 1-heptanesulfon- 
ate tn 800 mL of water. Add 200 mL of methanoi, and ad- 
just with 1 M phosphoric add to a phi of 3.0 ± 0.1. Pass 
through a membranę filter. Make adjustments if necessary 
(see System Suitabiiity under Chromatography (62 1)). 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Norepinephrine Bitartrate RS in fresnly pre¬ 
pa red diiute acetic add (1 In 25), and dilute quantitatively, 
and stepwlse if necessary, to obtaln a soiution having a 
known concentration of about 0.4 mg of norepinephrine bi¬ 
tartrate mon ohyd ratę per mL. 

Assay preparation— Transfer an accurately measured vol- 
u me of Injection, equivalent to about 5 mg of norepineph¬ 
rine, to a 25-mL volumetric fiask, add dilute acetic acid (1 in 
25) to vo3ume, and mix* 

System suitabiiity preparation— Dlssolye a sultabie guantity 
of isoproterenol hydrochloride in the Standard preparation to 
obtain a soiution containsng, in each mL, 0.4 mg of USP 
Norepinephrine Bitartrate RS and 0.4 mg of isoproterenol 
hydrochloride* 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph Is eauipped with a 280-nm detector 
and a 4.6-mm x 25-cm column that contains packing LI. 
The flow ratę is about 2 mL per minutę. Chromatograph the 
Standard preparation and the System suitabiiity preparation , 
and record the peak responses as directed under Procedurę: 
the taili ng factor for the analyte peak is not morę than 2.5, 
the resolutlon, between the norepinephrine and 
isoproterenol peaks is not less than 4.0, and the reiative 
standard devlatian for replicate injections is not morę than 
2 . 0 %, 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTcuiate the quam 
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tity, in mg, of noreplnepłirine (CsHnNOó in each mL of the 
Injection taken by Lhe formula: 

(169.18 / 337.29)(25C/ V)(r u / r 5 ) 

rn which 169.18 and 337.29 are the mofecufar weights of 
norepinephrine and norepinephrine bitartrate monohydrate, 
respectively; C is the concentration, in mg per ml, of USP 
Norepinephrine Bitartrate RS in the Standard preparotion; V' 
is the volume, in mL, of Injection taken; and fu and r$ are 
the peak responses obtained from the Assay preparotion and 
the Standard preparotion , respectively. 


Norethindrone 



CjoHińO? 298,42 

19-Norpregrv4-en-20-yn-3-one, 1 7-1 hydroxy-, (1 7tx}-, 

1 7-Hydroxy-l 9-nar-1 7a-pregn^-en-20-yn-3-one 
[68-22-4]. 

» Norethindrone eon ta i ns not less than 97.0 per- 
eent and not morę than 102.0 percent of 
C 20 H 26 O 2 , calciilated on the dried basis. 

Packaging and stora ge—Preserve in well-closed contaśn- 
ers. 

U5P Referenci standards {11)— 

USP Norethindrone RS 

CompJeteness of solution—The solution called for in the 
test for Spedfic rotation is elear and free from undissolved 
solid. 

I de nt ifi ca t i o n, Infrared A bsorption (19 7 K). 

Melting rangę (741): between 202° and 208°, 

Specłfk rotation (781S): between -30° and -38°. 

Test solution: 20 mg per mL, in dioxane, 
loss on drying (731)—Dty it in vacuum at 105° for 
3 hours: it loses not morę than 0.5% of its weight 
Umit of ethynyl group—Dissolve 200 mg in about 40 ml 
of tetrahydrofuran. Add 10 mL of silver nitrate solution (1 in 
10), and titrate with 0.1 N sodium hydroxide VS, either a 
glass-calomel or a silver-silver chloride electrode system with 
potasslum nitrate filling solution. Perform a blank determina- 
tton, and make any necessary correction. Each mL of 0,1 N 
sodium hydroxide is equivalent to 2.503 mg of ethynyl 
group (-CsCH). Not less than 8.18% and not morę tnan 
8,43% of ethynyl group is found. 

Chromatographic purity— 

Test solution —Prepare a solution of Norethindrone in 
chloroform to contam 10 mg per mL. 

Standard Solutions —Prepare a solution of USP Norethin¬ 
drone RS in chloroform to contam TO mg per mL ( Standard 
stock solution). Dilute accurately measured volumes of Storn 
dard stock solution with chloroform to obtain Standard Solu¬ 
tions Ą B, C, and D having known concentrations of 150, 

50, 30, and lOpg per mL, respectively. 

Procedurę —Separately apply 10 pL of the Test solution and 
10 pl of each Standard solution to a thin-layer chromato- 

e raphk piąte {see Chromatography (621)) coated with a 
,25-mm layer of chromatographic silica gel mixture. De- 
velop the cnromatogram in a solvent system consisting of a 
mlxture of chloroform and methanol (95:5) untii the solvent 
front has moved about three-fourths of the length of the 


piąte, Remove the piąte from the cham ber, mark the solvent 
front, and allow the solvent to evaporate. Spray the piąte 
with a mixture of methanol and sulfuric add (7:3), then 
heat the piąte at 100° for 5 minutes: the R f value of the 
principal spot from the Test solution corresponds to that of 
the ph napal spot from Standard solution A . Compare the 
intensities of any secondary spots observed in the chromato- 
gram of the Test solution with those of the principal spots in 
the chroma tograms of the Standard solution: no secondary 
spot from the chromatogram of the Test solution is larger or 
morę intense than the principal spot obtained from Stan¬ 
dard solution B (0.5%), and tne sum of the intensities of the 
secondary spots obtained from the Test solution is not morę 
intense than the principal spot obtained from Standard solu¬ 
tion A (1.5%). 

Assay —Dissolve about 100 mg of Norethindrone, accu¬ 
rately weighed, in alcohol, and dilute quanti'tatively and 
stepwise with alcohol to obtain a solution containing about 
IGpg per mL. Dissolve an accurately weighed guantity of 
USP Norethindrone RS in alcohol, and dilute quantitatively 
and stepwise with alcohol to obtain a Standard solution 
having a known concentration of about IGug per mL. Con- 
comitantly determine the absorbances of both Solutions in 
1 -cm cells at the waveJenqth of maximum absorbance at 
about 240 nm, using alcohol as the blank. Calculate the 
quantity, in mg, of C^Hz^O 2 in the portion of Norethin¬ 
drone taken by the formula: 

10 C(Au/A$) 

in which C is the concentration, in pg per mL, of USP Nor¬ 
ethindrone RS in the Standard solution, and Au and A$ are 
the absorbances of the solution of Norethindrone and the 
Standard solution, respectivefy. 


Norethindrone Tablets 


DEFINmON 

Norethindrone Tablets contain NLT 90.0% and NMT 
110.0% of the labeled amount of norethindrone 

IDENTIFICATION 

* A, Infrared Absorption 

Analysis: Mix an amount of powdered Tablets equiva- 
lent to 50 mg of norethindrone with 15 mL of soivent 
hexane. Stir the solution occasionally for 15 min. Cen- 
trifuge the mixture, then decant and discard the solvent 
hexane. Extract the residue with two 10-mL portions of 
solvent hexane, centrifuaing and decantlng as before, 
and discard the solvent nexane. Add 25 mL of chloro¬ 
form to the residue, mix by shaking for 1-2 min, and 
filier. Evaporate the fil tratę to about 3 mL, add a few 
mL of sdvent hexane to induce crystalllzation, and 
evaporate to dryness. 

Acceptance criteria: The IR absorption spectrum of a 
potassium bromide dispersion prepared from the resi¬ 
due so obtained exhibits maxima only at the same 
wavelengths as that of a similar preparation of USP 
Norethindrone RS. 

ASSAY 

* Procedurę 

Solution A: Dissolve 1.0 g of isoniazid in 1000 mL of 
anhydrous methanol, and add 1.3 mL of hydrochloric 
ad a. 

Standard stock solution: 14pg/mL of USP Norethin¬ 
drone RS in methanol 

Standard solution: Transfer 10.0 mL of the Standard 
stock solution to a suitable Container, add 2.0 mL of So¬ 
lution A t mix, seal, and allow to stand for 30 min. 
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Sample stock solution: Transfer an amount of finely 
powdered Tablets equlvalent to 0.7 mg of norethin¬ 
drone (powder NIT 20 Tablets) to a 50-mL volumetric 
fiask, and add anhydrous methanol to volume, Mix, 
and atlow to stand for 10 min, wifh occasional mixing, 
FiJter a portion of the mixture to olarify the solution. 

Use the filtra te. 

Sample solution: Transfer 10.0 mi of the Sample stock 
solution to a suitable Container. Add 2.0 mL of Solution 
A, mix, seal, and altów to stand for 30 min. 

Sample blank solution: Transfer 10.0 ml of the Sample 
stock solution to a suitable Container, add 2.0 ml of 
methanol, and mix. 

Reagent blank solution: Transfer 10.0 mL of methanol 
to a suitable Container, add 2.0 mL of Solution A t mix, 
seat, and allow to stand for 30 min. 

Instrumental conditions 
Modę: UV 

Analytical wavelength: 380 nm 
Analysis 

Samples: Standard solution , Sampte solution, Sample 
blank solution , and Reagent blank solution 
Concomitantly determine the absorbances of these So¬ 
lutions, using methanol as the reference for the Sample 
blank solution, and using the Reagent blank solution as 
the reference for the Sample solution and Lhe Standard 
solution. 

Calculate the precentage of the labeled amount of nor¬ 
ethindrone (C 20 H 26 O 2 ) in the portion of Tablets taken: 

Result — (Au — Aub)/As x (Cs/Cu) x 1 00 

A u - absorbance of the Sample solution 

Am - absorbance of the Sample blank solution 

As ~ absorbance of the Standard solution 
Cs = concentration of USP Norethindrone RS in the 
Standard solution (jig/mL) 

Cu - nominał concentration of norethindrone in the 
Sample solution (|ig/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
* Dissolution {711} 

Test 1 

Medium: 0.09% Sodium lauryl sulfate in 0.1 N hydro- 
chlorEc add; 500 mL, deaerated 
Apparatus 2: 75 rpm 
Time: 30 min 

Mobile phase: Acetonitrile and water (2:3) 

Standard stock solution: 0.07 mg/mL of USP Noreth¬ 
indrone RS in methanol, Sonication may be used to 
aid dissolution. 

Standard solution: (L/500) mg/mL of USP Norethin¬ 
drone RS in Medium from the Standard stock solution, 
where L is the claim in mg/Tablet of norethindrone 
Sample solution: Pass a portion of the solution under 
test through a suitable filier of 0.45-pm porę size. 
Chromatographic system 
(See Chroma tog ropny (621), System Suita bil i ty.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.ó-mm x 1 5-cm; S-pm packing L7 
Fiow ratę: 1,5 mL/min 
Injection vo!ume: 100 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relative standard deviation: NMT 3.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
norethindrone {C 20 H 20 O 2 ) dissolved: 

Result = { ru/fs) x G x V x (1 i i) x 100 


fu - peak response from the Sampie solution 

rs - peak response from the Standard solution 

Cs = concentration of norethindrone in the 
Standard solution (mg/mL) 

V - volume of Medium , 500 mL 
i ~ fabel claim (mg/Tablet) 

Tolerances: NIT 80% (Q) of the labeled amount of 
norethindrone (C 20 H 26 O 2 ) is dlssofved. 

Test 2: If the product complies with this test, the tabel- 
ing indieates that it meets USP Dissolution Test 2 . 
Medium: 0.09% Sodium lauryl sulfate in 0.1 N hydro- 
chloric acid; 500 mL, deaerated 
Apparatus 2: 75 rpm 
Time: 45 min 

Mobile phase: Acetonitrile and 0.02 M phosphate 
buffer pH 6.0 (35:65) 

Standard stock solution: 0.028 mg/mL of USP Nor¬ 
ethindrone RS in methanol 

Standard soiution: (£7500) mg/mL of USP Norethin¬ 
drone RS in Medium from the Standard stock solution, 
where L is the claim in mg/Tablet of norethindrone 
Sample soiution: Pass a portion of the solution under 
test through a suitable filter of 0,45-pm porę size or 
centrifuge at least 10 mL of the solution under test 
and use the supernatant. 

Use one of the following two chromatographic Sys¬ 
tems. 

(See Chroma tography (62 1), System Suita bil i ty b 

Chromatographic system 1 
Modę: LC 

Detector: UV 200 nm 
Column: 4.6-mm x 10-cm; 3-j.rni packing LI 
Flow ratę: 1 mL/min 
Injection volume; 100juL 
Chromatographic system 2 
Modę: LC 

Detector: UV 240 nm 

Column: 4.6-mm x 10-cm; 3- or 3,5-pm packing LI 
Flow ratę: 2 mL/min 
Injection volume: 100 uL 
System suitability 

Use this System suitability for either Chromatographic 
system 1 or Chromatographic system 2. 

Sample: Standard solution 

Suitability requirements 
Reiative standard deviation: NMT 3,0% 

Analysis 

Samples: Standard soiution and Sample solution 
Calculate the percentage of the labeled amount of 
norethindrone (C 20 H 26 O 2 ) dlssoked: 

Result = (ru/n) x Qx Vx(l/L)x 100 

fu = peak response from the Sample solution 
= peak response from fhe Standard solution 
Cs - concentration of norethindrone in the 
Standard solution (mg/mL) 

V - volume of Medium, 500 mL 
L ~ label claim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
norethindrone (C 2 DH 26 O 2 ) is dissolved. 

Test 3: If the product complies with this test, the la¬ 
bę! ing indicates that it meets USP Dissolution Test 3. 
Medium: 0.5% Sodium lauryl sulfate In 0,1 N hydro- 
chloric acid; 500 mL, deaerated 
Apparatus 2: 75 rpm 
Time: 20 min 

Mobile phase: Acetonitrile and water (50:50) 
Standard stock solution: 0,028 mg/mL of USP Nor¬ 
ethindrone RS in methanol. Sonication may be used 
to aid dissolution. 

Standard solution: (f/500) mg/mL of USP Norethin¬ 
drone RS in Medium from the Standard stock solution , 
where i is the claim in mg/Tablet of norethindrone 
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Sample sofution: Pass a portion of the solution under 
test through a suitable filter of 0,45-pm porę size or 
centrifuge and use the supematant 
Chromatographic system 
(See Chromatography (621), Sysfem Suitobility.) 

Modę: LC 

Detector: UV 24G nm 

Column; 4.6-mm x 1 5-cm; 5 -luti packing LI 

Column temperaturę: 30° 

Flow ratę: 1.3 ml/min 
Injection volume: 100 jaL 
System suftability 
Sample: Standard solution 
Suttability requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 3.0% 

Analysis 

Samples: Standard sofution and Sample solution 
Calculate the percentage of the labeied amount of 
norethindrone (C 20 H 26 O 2 ) dissolved: 

Result - (rjr 5 ) x Cs x V x (1 /i) x 1 00 

ro = peak response from the Sample solution 

rs = peak response from the Standard solution 

Q - concentrafion of norethindrone in the 
Standard solution (mg/mL) 

V - volume of Medium , 500 mL 
L - fabel daim (mg/Tablet) 

Toleranees: NLT 80% (Q) of the labeied amount of 
norethindrone (C 20 H 20 O 2 ) is dissolved. 

* Unifdrmbty of Dosage Units (905): Meet the 

requirements 

ADDDTIONAL REQUIREMENTS 
o Packaging and Storage: Preserve in weli-closed 
containers, 

* LABELING: When morę than one Dis solution test is given, 

the la bel ing States the Dissolution test used only 3f Test 1 
is not used* 

* USP Reference Standards (11) 

USP Norethindrone RS 


_ 

NoretSiindrone and Ethinyl Estradiol 
TaMets" 

» Norethindrone and Ethinyl Estradiol Tablets 
contain not less than 90.0 percent and not morę 
than 110.0 percent of the labeied amount of nor¬ 
ethindrone (C 20 H 26 O 2 ), and not less than 
90.0 percent and not morę than 110.0 percent of 
the labeied amount of ethinyl estradiol 
(C20H24O2). 

Packaging and storage—Preserve in weli-closed eon tai n- 

ers, 

USP Reference standards {11}— 

USP Ethinyf Estradiol RS 
USP Norethindrone RS 

fdentifkation—Crush 1 Tablet in 1 ml of alcohol in a 
15-mL conical centrifuge tubę, and warm to 50° for 1 0 mir - 
utes with gentle swirling, Cool, and centrifuge to obtain a 
elear solution. Apply 20 jaL of this test solution and 20 pL of 
an alcohol solution containing, in each mL, about 1 mg of 
USP Norethindrone RS and about 50 pg of USP Ethinyl Es* 
tradiol RS at equidistant points along a linę about 2.5 cm 
from the bottom of a thm-layer chromatographic piąte (see 
Chromatography coated with a 0.25-mm layer of 

chromatographic silica gel and previousfy activated by heat- 


Ing at 105° for 30 minutes. Develop the chromatogram in a 
mixture of foluene and ethyl acetate (4:1) in a suitable 
chamber, previous!y equilibrated with the sojyent mixture, 
until the solvent front has moved about 10 cm. Remove the 
piąte, and air-dry. Spray the piąte with sulfuric acid-metha- 
noł, prepared by cautiously adding 70 mL of sulfuric add in 
smali inerements to 30 mL of metnanol chilled in an ice- 
bath, and mixing; the spots from the test solution have the 
same R F values as the spots from USP Ethinyl Estradiol RS 
and from USP Norethindrone RS. 

Dissolution (711)— [notę —Exercise care in fiJtering and 
handling Solutions containing ethinyf estradiol to prezent 
adsorptive loss of the drug. Centrlfugation may be used in- 
stead of fiftration with nonadsorptive membranę filters. 
Withdraw dissolution aliguots with glass or polytef pipets or 
syringes that have been checked for adsorptive loss. Use 
glass dissolution vesseis and polytef-coated or solid polytef 
paddles.] 

Medium: 0.09% sodium dodecyl suffate in 0.1 N hy- 
drochloric add; 500 mL. 

Apparatus 2: 75 rpm. 

Time: 60 minutes* 

Determine the amounts of norethindrone (CzohhóOz) and 
ethinyl estradiol (C 20 H 24 G 2 } disso!ved, employing the foliow- 
ing method* 

Mobile phase —Prepare a degassed and flltered mixture of 
0.02 M dH 6.0 phosphate buffer and acetonftrile (65:35), 
Make acljustments if necessary (see System Suitobility under 
Chromatography (621)). 

Chromatographic system (see Chromatography (621»—The 
liguid chromatograph is equipped with a 200 -nm detector, 
and a 5-mm x 8.3-cm column that contains 3packing 
LI. The flow ratę is about 1 mL per minutę. Chromatograph 
replicate Injections of a filtered portion of a Standard solu- 
tion of USP Norethindrone RS and USP Ethinyl Estradiol RS 
in Dissolution Medium having concentrations similar to those 
expected in the sofution under test. [notę —A volume of 
methanof not exceedinq 4% of the total finał volume of the 
Standard solution may be used in preparing the Standard 
sofution.] Record the peak responses as directed for Proce¬ 
durę; the resolution, R f for norethindrone and ethinyl es¬ 
tradiol is not less than 1.5; the minimum number of theo* 
retical plates for the ethinyl estradiol peak is not less than 
7000; the tailing factor does not exceed 2*0 for either peak; 
and the relative standard deviation is not morę than 3 , 0 %. 

Procedurę —Separately inject equai vofumes (about 
100 juL) of the Standard solution and a filtered portion of 
the solution under test into the chromatograph, record the 
chromatograms, and measure the responses for the major 
peaks, The refative refention times are about 0.9 for noreth- 
rndrone and 1.0 for ethinyl estradiol. Calculate the guanti- 
ties of norethindrone (C 20 H 26 O 2 ) and ethinyl estradiol 
(C 20 H 24 O 2 ) dissolved by comparison of the corresponding 
peak responses obtained from the Standard solution and the 
solution under test. 

Toleranees —Not less than 75% (Q) of each of the labeied 
amounts of CsoH^Oz and C 20 H 221 O 2 , respectiyely, are dis- 
solved in 60 minutes. 

Uniform i ty of dosage units (905): meet the require- 

ments for Content Uniformity with respect to norethindrone 
and to ethinyl estradiol, 

Assay— 

Mobile phase—P rep are a filtered and degassed mixture of 
acetonitnie and water (60:40), Make adjustments if neces¬ 
sary (see System Suitobility under Chromatography (621)). 

Interna! standard sofution —Transfer about 15 mg of valer- 
ophenone into a 250-mL volumetric fiask, add 125 mL of 
acetonitrile, drlute with water to volume, and mix, 

Ethinyl estradiol standard stock solution —DissoJve an aceu- 
rately weighed quantity of USP Ethinyl Estradiol RS in aceto¬ 
nitnie, and di lute quantitatively and stepwise with aceton i- 
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trile to obtain a solution having a known concentration of 
about 0,09 mg per ml. 

Norethindrone standard stock solution —Using an accu- 
rately weighed quantity of USP Norethindrone RS, prepare a 
solution in acetonitrile having a known concentration of 
about 1 *25 mg per mL 

Mixed standard preparation —Transfer 5.0 mL of internat 
standard solution into a 1Q0-mL volumetric fiask* Add accu- 
rately measured volumes of Ethinyt estradiol standard stock 
solution and Norethindrone standard stock solution so that tne 
finał known concentrations, in mg per rot, of the Reference 
Standards correspond numerically to about one-twentieth of 
the labeled amounts of the corresponding ingredients in tbe 
Tablets* Add (26 - X) mL of acetonitrile, X being the total 
volume of the standard stock solution taken. Dilute with a 
mixture of acetonitrile and water (45 in 100) to volume, 
and mix. 

Assoy preparation —Transfer 10 Tablets to a 100-mL volu- 
metric fiask/ add 20 mL of water, and shake by meehanica! 
means until the tablets are completely disintegrated. Add 
10,0 mL of Internal standard solution and 60 mL of acetoni- 
trile, and mix. Sonicate for about 2 minutes, Dilute with ace¬ 
tonitrile to volume, and mix. Allow solid partides to settle, 
or centrifuge if necessary to obtain a sligntfy turbfd solution, 
Dilute 5.0 mL of this solution with a mixture of acetonitrile 
and water (45 in 100) to 10.0 mL, and mix. 

Chromatographic system (see Chromatography (62 1 )>—The 
liquid chromatograph is eauipped with a 200 -nm detector 
and a 4*6-mm x 25-cm column that contains parking LI. 
The flow ratę is about 1.0 ml per minutę. Chromatograph 
the Standard preparation, and record the peak responses as 
directed for Procedurę: the resolution, /?, between the nor¬ 
ethindrone and ethinyl estradiol peaks is not less than 2 * 0 ; 
the column effrciency determined from the internal standard 
peak is not less than 8000 theoretical plates; and the rela- 
tive standard deviation for six replicate mjections is not 
morę than 2 . 0 % (both peaks). 

Procedurę—Sępa ra te ly i n j ec t eq u a I vo I u m es (about 2 5 p L) 
of the Standard preparation and the Assay preparation Into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. The relative retention 
times are about 0.9 for ethinyl estradiol and 1 .0 for noreth¬ 
indrone* Calculate the guantities, in mg, of norethindrone 
(CjoH^Oa) and ethinyl estradiol (C 20 HZ 4 O 2 ) in each Tablet 
taken by the formula: 

20C(Ru j R s ) 

in which C is the concentration, in mg per mL, of the ap- 
propriate USP Reference Standard In the Mixed standard 
preparation, and R u and /?$ are the peak response ratlos, at 
corresponding retention times, obtained from the Assay 
preparation and the Standard preparation , respectively. 


Norethindrone and Mestranol Tablets 

» Norethindrone and Mestranol Tablets contain 
not less than 90.0 percent and not morę than 
110*0 percent of the labefed amount of norethin¬ 
drone (C 20 H 20 O 2 ), and not less than 90.0 percent 
and not morę than 110.0 percent of the labeled 
amount of mestranol (C 21 HieCb). 

Packaging and storage—Preserve tn well-closed contain- 
ers. 

USP Reference standards (11)— 

USP Mestranol RS 
USP Norethindrone RS 


Identification—Crush 1 Tablet in 1 mL of alcohol in a 
15-mL conicai centrifuge tubę, and centnfuge briefly* Apply 
10 pL of this test solution and 10|iL each of Solutions con- 
taining, respectively, about 1 mg per ml of USP Norethin¬ 
drone RS in alcohol and about 50 pg per mL of USP Mestra¬ 
nol RS in alcohol at equidrstant points along a linę about 
2*5 cm from the bottom of a thm-layer chromatographic 
piąte (see Chromatography (621)) coated with a 0,25-mm 
layer of chromatographic silica gel and previously activated 
by heating at 105® for 30 minutes. Develop the chromato- 
gram in a mixture of eoual volumes of ethyi acetate and 
cyclohexane in a sufaable chamber, previously equilibrated 
with the solvent mixture, until the solvent front nas moved 
about three-fourths of the length of the piąte. Remove the 
piąte, air-dry, and observe unaer shorf-wavelength UV light: 
the Principal spot from the test solution appears at the same 
R f value as the prinripal spot from USP Norethindrone R5, at 
about R f 0*6* Spray tne piąte with a suifuric add and metha- 
nol mixture prepared by cautiously adding and mixing sul- 
furic add in smali increments to 30 mL of chilled anhydrous 
methanol in a 100-mL volumetric fiask* Adjust to room tem¬ 
peraturę, dilute with sulfunc add to volume, and mix* Heat 
the piąte at 105° for 10 minutes: the pink spot from the test 
solution appears at the same Rf va!ue as the pink spot from 
USP Mestranol RS (about R f 0,8). 

Dissolution (711)— [notę —Exercise care in filtering Solu¬ 
tions containing mestranol to prevent adsorptive loss of the 
drug. Centrifugation may be used instead of filtration with 
nonadsorptive membranę fiiters. Wtthdraw dissolution ali- 
quots witn glass or polytef pipets or syringes that have been 
checked for ad$orptive loss. Use glass dissolution vessels and 
polytehcoated or solid polytef paddlesj 

Medium: 0.09% sodium lauryl sulfate in 0.1 N hydro- 
chloric acid; 500 mL. 

Apparatus 2: 75 rpm. 

Time: 60 minutes* 

Determine the amounts of norethindrone (C 2 oH Z6 0 2 ) and 
mestranol (C^Hz^Cb) dtssolved, employing the foliowing 
method. 

Mobile phase—Prepme a degassed and filtered mixture of 
water and acetonitrile (60:40). Make adjustments if neces¬ 
sary (see System SuitabiUty under Chromatography (621)). 

Chromatographic system (see Chromatography (621))—The 
Iiquid chromatograph is eauipped with a 205-nm detector 
and a 4.6-mm X 25-cm column that contains packing L10. 
The flow ratę is about i nil per minutę. Chromatograph 
replicate injections of a filtered portion of a Standard solu¬ 
tion of USP Norethindrone RS and USP Mestranol RS in Dis¬ 
solution Medium havtng known concentrations similar to 
those expected in the solution under test, and record the 
peak responses as directed for Procedurę: the relatfve stan¬ 
dard deviation is not morę than 3.0%* The minimum num- 
ber of theoretical plates for the mestranol peak is 4000, and 
the tailing factors for the norethindrone and mestranol 
peaks do not exceed 1*5* 

Procedurę —Separately inject equal volumes (about 
200 pL) of the Standarcl solution and a filtered portion of 
the solution under test into the chromatograph, record the 
chromatograms, and measure the responses for the major 
peaks, The relative retention times are about 0.4 for noreth¬ 
indrone and 1.0 for mestranol. Calculate the guantities of 
norethindrone and mestranol dissolved by comparison of 
the corresponding peak responses obtained from the Stan¬ 
dard solution and tne test Solutions. 

Tolerances —Not less than 75% (Q) of the labeled amount 
of C 20 H 26 O 2 and 75% (Q) of the labeled amount of CnbbóOz 
are dissolved in 60 minutes. 

Uniformity of dosage unłts (905): rneet the reguire- 
ments for Ćontent Uniformity with respect to norethindrone 
and to mestranoL 
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Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
acetonitrile and water (50:50). Make adjustments If neces- 
sary (see System Suitobility under Chromatography (621)). 

Intemal standard solution —Transfer about 80 mg of pro- 
gesterone into a 100-mL volumetric fiask, add 50 ml of ace¬ 
ton itrile, di lute with water to volume, and mix. 

Mestranol standard stock solution —Dissolve an accurately 
weighed quantity of USP Mestranol RS in acetonitriie, and 
dilute quantitatively and stepwise with acetonitriie to obtain 
a solution having a known concentration of about 0.05 mg 
per ml. 

Norethindrone standard stock solution —Uslng an accu- 
rately weighed quantity of USP Norethindrone RS, prepare a 
solution in acetonitriie having a known concentration of 
about 1 mg per mL 

Standard preparadon —Transfer 2.0 ml of Internai standard 
solution into a 100-mL volumetric fiask. Add accurately 
measured volumes of Mestranol standard stock solution and 
Norethindrone standard stock solution so that the finał known 
concentrations, in mg per mL, of the Referente Standard* 
correspond numencaliy to about one-fiftieth of the labefed 
amounts of the corresponding ingredients In the Tablets. 

Add 50 ml of water, dilute with acetonitriie to volume, and 
mix, 

Assay preparation —Transfer 10 Tablets fo a 250-mL volu- 
metnc fiask, add 50 mL of water, and shake by mechanical 
means untii the Tablets are completely disintegrated. Add 
10,0 ml of Intemal standard solution and 165 ml of acetoni- 
trile, and mix. Sonicate for about 2 minutes. Dilute with ece- 
tonitrile to vo(ume, and mix. Allow solid partides to settle, 
or centrifupe if necessary, to obtain a slightly turbid solu¬ 
tion, Transfer 5.0 mL of this solution to a 10-mL volumetric 
fiask, add 1,0 ml of acetonitriie, dilute with water to vol- 
ume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eouipped with a 200-nm detector 
and a 4.6-mm x 15-cm column that contains packing L7. 
The flow ratę is about 1,0 mL per minutę, Chromatograph 
the Standard preparation , and record the peak responses as 
directed for Procedurę: the column efficiency determined 
from the mestranol peak is not less than 6000 theoretfcal 
plates, the resolution, R , between the progesterone and 
mestranol peaks is not less than 5.0, and the retatfve stan¬ 
dard deviation for six replicate injections is not morę than 
2,0% (both peaks). 

Procedurę —Separately inject equal volumes (about 25 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. The relative retention 
times are about 2.5 for mestranol and 1.0 for norethin¬ 
drone, Calculate the guantities, m mg, of norethindrone 
(GgH^O?) and mestranol (CziH^Oz) in each Tablet taken by 
the formula: 

50 C(Ruf Rs) 

in which C is the concentration, in mg per mL, of the ap- 
propriate USP Reference Standard in the Standard prepara¬ 
don, and Ru and R$ are the peak response ratios, at corre- 
sponding retention times, obtained from the Assay 
preparation and the Standard preparation , respective!y. 


Noret Ih bp drenie Acetate _ 

C^H^bOj 340.46 

19-Norpregn-4-en-2Q-yn-3-one, 17-(acety!oxy)-, (1 7a). 

1 7-Hydroxy-19-nor-l 7ct'preqn-4-en-20'yn-3-one acetate 
[51-98-9], 


» Norethindrone Acetate contains not less than 
97.0 percent and not morę than 103.0 percent of 
C 22 H 28 O 3 , cafculated on the dried basis. 

Padkaging and sto ragę—Preserve in well-closed contain- 
ers. 

USP Reference standards (11)— 

USP Norethindrone Acetate RS 

Completeness of solution—The solution prepared for the 
determinatlon of Specific rotadon is elear and free from un- 
dissolved solids. 

Identification, Infrared Absorption (197K). 

Specific rofatlon (781S): between -32° and -38 G . 

Test solution: 20 mg per mL, in dioxane. 

Loss on drying (731)—Dry !t at 105° for 3 hours: it loses 
not morę than 0.5% of its weight. 

Limit of ethynyl group—Proceed as directed En the test 
for Ethynyl group under Norethindrone. Not less than 7.13% 
and not morę than 7.57% of ethynyl group is found. 

Chromatographic purity-— 

TEST 1 — 

Adsorbent: 0.25-mm layer of chromatographic siiica gef 
mixture. 

Test solution —Prepare a solution of Norethindrone Ace¬ 
tate in chloroform having a concentration of 10 mg per mL. 

Standard stock solution—Prepare a solution of USP Nor¬ 
ethindrone Acetate RS in chloroform having a known eon* 
centration of 10 mg per mL. 

Standard Solutions —Dilute accurately measured vofumes 
of the Standard stock sotudon with chloroform to obtain 
Standard Solutions A, 8, C, and D having known concentra¬ 
tions of 150 Lig per mL, 50 pg per mL, 30 ug per mL, and 
10 pg perrnL, respectively.. 

Application voiume: 10 pL, as two 5-pL portions. 

Developing solvent system: a mixture of toluene and ethyl 
acetate (1:1). 

Procedurę—Proceed as directed for Th in-Layer Chromatog¬ 
raphy under Chromatography (621), except to apply the So¬ 
lutions afong a linę 2.5 cm from the edge of the pfate. 

Spray the piąte with a mixture of methanol and suifuric add 
(7:3), and heat at 100° for 5 minutes. The Test solution ex- 
hibits a principal spot at the same R f value as the principal 
spot of Standard solution A. Any individual secondary spot is 
not morę intense than the spot in the chromatogram ob¬ 
tained from Standard solution B: not morę than 0.5% of any 
individuai impurity is found, and the to tal of impurides 
found is not morę than 1,5%. 

TEST 2 -— 

Mobile phase —Prepare a filtered and degassed mixture of 
acetonitriie and water (6:4). Make adjustments if necessary 
(see System Suitobility under Chromatography (621)). 

Resolution solution —Dissolve accurately weighed guanti¬ 
ties of desoxycorticosterone acetate and USP Norethindrone 
Acetate RS in Mobile phase to obtain a solution having con- 
centrations of about 80 |ig of each per mL. 

Test solution —Transfer about 62.5 mg of Norethindrone 
Acetate, accurately weighed, to a 25-mL volumetric fiask, 
dissolve in and dilute with Mobile phase to vo!ume, and mix. 

Diiuted test salutlon— Transfer 1.0 mL of the Test solution 
to a 100-mL vofumetric fiask, dilute with Mobile phase to 
vo!ume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is eouipped with a 254-nm detector 
and a 4,6-mm x 25-cm column that contains packing LI. 

The flow ratę is about 1 ml per minutę. Chromatograph the 
Resolution solution , and record the peak responses as di¬ 
rected for Procedurę: the relative retention times are about 
0.83 for desoxycortico5terone acetate and 1.0 for norethin- 
drone acetate; and the resolution, R , between desoxycor- 
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ticosterone acetate and norethindrone acetate is not less 
than 3,5. 

Procedurę* —Separately inject equal yolumes (about 20 pL) 
□f the Diluted test solution and the Test solution into the 
chromatograph, record the chromatograms for lwice the re- 
tention time of norethindrone acetate, and measure all of 
the peak areas. Calculate the percentage of each impurity in 
the portion of Norethindrone Acetate taken by the formula: 

fif r* 

in which n Es the peak area for each impurity obtained from 
the Test solution; and r< is the sum of all the peaks obtained 
from the Diluted test solution „ [notę —Exclude any peak haw 
ing a response that is less than 0.025%,] Not morę than 
0.5% of any lndividuaf impurity is found; and not morę 
than 1 , 0 % of totai impurities is found. 

Assay—Transfer about 100 mg of Norethindrone Acetate, 
accurately weighed, to a 200-mL volumetric fiask, add alco- 
hol to yolume, and mix. Transfer 5.0 ml of this solution to a 
250-mL volumetric fiask, dilute with aicohol to yoiume, and 
mix. Dissofve an accuratefy weighed guantity of USP Nor¬ 
ethindrone Acetate RS in aicohol, and dilute quantitative]y 
and stepwise with aicohol to obtain a Standard solution 
having a known concentration of about 10 (Lig per mL. Cen- 
comltantly determine the absorbances of botn Solutions in 
1 -cm cells at the wavelength of maximum absorbance at 
about 240 nm, with a suitable spect rop botom eter, using al- 
cohol as the blank. Calculate the guantity, in mg, of 
C 22 H 28 O 3 in the portion of Norethindrone Acetate taken by 
the formula: 

10 C(Auf A$ 

in which C is the concentration, in jig per mL, of USP Nor¬ 
ethindrone Acetate RS in the Standard solution, and Au and 
A s are the absorbances of the soiution of Norethindrone 
Acetate and the Standard solution, respectively. 


Norethindrone Acetate Tabiets 


» Norethindrone Acetate Tabiets contain not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of norethindrone 
acetate (G 2 H 2 BO 3 ). 

Fackagmg and storage—Preserve in wefl-dosed contain- 
ers. 

USP Reference standardis (11)— 

USP Norethindrone Acetate RS 

Mentifflcation^lt responds to the Identification test under 
Norethindrone Tabiets , USP Norethindrone Acetate RS being 
used to prepare the Standard preparation. 

Dissoiutiom (711)— 

Medium: dilute hydrochloric add (1 in 100) contain i ng 
0.02% of sodium lauryl sulfate; 900 mL, 

Apparatus 1: 100 rprrc 

Time: 60 minutes. 

Procedure—Determine the amount of C^HaeCh dissolved 
from UV absorbances at the wavelenqth of maximum ab¬ 
sorbance at about 248 nm, measured from a baseline drawn 
from 350 nm through 310 nm and extending beyond Ehe 
peak maxfmum, of nltered portions of the solution under 
test, suita bly diluted with Medium , in comparison with a 
Standard solution ha.ving a known concentration of USP 
Norethindrone Acetate RS in the same medium, [NOTĘ—The 
Standard solution may be prepared by dissoMng the Refer- 
ence Standard in a volume of methanol, not exceeding 


0,5% of the finał volume of the solution, and diluting quan- 
titatively with Dissofution Medium .] 

Tolerances—Not less than 70% (Q) of the labeled amount 
of C 22 H 2 SO 3 is dissolved in 60 minutes. 

Uniformity of dosage units (905): meet the require- 
ments. 

Procedurę for content uniformity —Transfer 1 finely pow- 
dered Tablet to a 1 00-mL volumetric fiask with the aid of 
about 75 mL of aicohol, Heat the aicohol to boiling, and 
atlow the mixture to remain at a temperaturę ju$t beiow the 
boiling point for about 15 minutes, with occasionai swirling. 
Cool to room temperaturę, dilute with aicohol to volume, 
mix, and centrifuge a portion of the contents at about 2000 
rpm until the solution becomes elear. Dilute a portion of the 
supernatant quantitatively and stepwise with aicohol to ob¬ 
tain a solution containing approximate!y lOjig of norethin¬ 
drone acetate per mL. Concomitantly determine the ab¬ 
sorbances of this solution and of a Standard solution of USP 
Norethindrone Acetate RS in aicohol having a known con¬ 
centration of about 10 Lig per mL in 1-cm cells at the wave- 
length of maximum absorbance at about 240 nm, with a 
suitable spectrophotometer, using aicohol as the blank, Cal- 
eufate the quanfity, in mg, of C 22 H 28 O 3 in the Tablet taken 
by the formula: 

( TC/D)(A u /As ) 

in which T is the labeled guantity, in mg, of norethindrone 
acetate in the Tablet, C ts the concentration, in pg per mL, 
of USP Norethindrone Acetate RS in the Standard solution, 

D is the concentration, in pg per ml, of the solution from 
the Tablet, based upon theTabeled guantity per Tablet and 
the extent of dilution, and Au and As are the absorbances of 
the solution from the Tablet and Ehe Standard solution, re- 
spectively. 

Assay—Welgh and finely powder not less than 20 Tabiets. 
Transfer an accurately weighed portion of the powder, 
equivalent to about 20 mg of norethindrone acetate, to a 
separator, add 10 mL of water, and extract with three 
25-ml portions of chloroform, fil ten ng each extract through 
chloroform-washed cotton. Evaporate the combined chloro¬ 
form extracts on a steam bath to dryness, reducing the heat 
as dryness is approached. Dissolve the residue in aicohol, 
transfer the solution to a 100-mL volumetnc fiask, dilute 
with aicohol to volume, and mix. Transfer a 5.0-mL aliguot 
to a 1 00-mL yolumetric fiask, dilute with aicohol to volume, 
and mix. Concomitantly determine the absorbances of this 
soiution and a Standard solution of USP Norethindrone Ace¬ 
tate RS in aicohol having a known concentration of about 
TOjig per mL in 1 -cm cells at the wavelength of maximum 
absorbance at about 240 nm, with a suitable spectropho¬ 
tometer, using aicohol as the blank. Calculate the quantity, 
in mg, of C 22 H 2 aG 3 in the portion of Tabiets taken by the 
formula: 

2 C(Au i As) 

in which C is the concentration, in pg per mL, of USP Nor¬ 
ethindrone Acetate RS in the Standard solution, and A u and 
A 3 are the absorbances of the solution from the Tabiets and 
the Standard solution, respectively. 


Norethindrone Acetate and Ethinyi 
Estradiol Tabiets 


DEFINITION 

Norethindrone Acetate and Ethinyi Estradiol Tabiets contain 
NLT 90,0% and NMT 110 . 0 % of the labeled amount of 
norethindrone acetate (C 22 H 2 SO 3 ), and NLT 88.0% and 
NMT 11 2 . 0 % of the labeled amount of ethinyi estradiol 
(CgoHa^O*). 


USP Monographs 








5388 Norethindrone / Official Monographs 


USP 40 


IDENTIFICATION 

A* The retention ttmes of the major peaks of the Sample 
solution correspond to those of the Standard solution, as 
obtained in the Assay. 



AS5AY 
* Procedurę 

Mobile phase: Acetonitrile, methanoł, and water 
(40:5:55) 

Diluent: Acetonitrile and water (1:1) 

Standard solution: 90jig/mL of USP Norethindrone 
Acetate RS and ] *76 pg/mL of USP Ethinyl Estradiol RS 
rn Diluent 

Sample solution: Transfer an appropriate number of 
Tablets, NLT 20, to a volumetric fiask, such that the 
finał concentration is IGO pg/mL of norethindrone ace¬ 
tate based on the label daim, Fili the fiask with Diluent 
to about 75% of vofume, and disintegrate the Tablets 
by mechanica) shaking and sonication* Alfow the solu¬ 
tion to equilibrate to room temperaturę, and dilute with 
Diluent to volume. Centrifuge a portion of the solution 
using glass centrifuge tubes, and use the elear 
supernatant. 

Chromatographic system 

(See Chromatograpny (62\), System Suitability,} 

Modę: LC 

Deteetor; UV 200 nm 
Column: 4*6-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1.5 m L/min 
Injectton size: 100 
System suitahility 
Sampie: Standard solution 

[Notę—T he reiative retention times for ethinyl estradiol 
and norethindrone acetate are about 0.28 and 1.0, 
respectively.] 

Suitability requirements 

Resolution: NLT 10.0 between ethinyl estradiol and 
norethindrone acetate 

Tailing factor: NMT 2*0 for ethinyl estradiol and nor¬ 
ethindrone acetate 

Relative standard deviation: NMT 2*0% for ethinyl 
estradiol and norethindrone acetate 
AnaEysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
norethindrone acetate (C^H^Ch) and ethinyl estradiol 
(C 20 H 24 O 5 ) in the portion of tablets taken: 

Result ^ (ru/r 5 ) x (Cs/Cu) x 1 00 


fu = peak response of the corresponding analyte 
from the Sampie solution 

rs = peak response of the corresponding analyte 
from the Standard solution 
Ci - concentration of the appropriate USP 

Reference Standard in the Standard solution 
(pg/mL) 

Cu = nominał concentration of the corresponding 
analyte in the Sample solution (pg/mL) 
Acceptance criteria: 90.0%^110.0% of the labeled 
amount of norethindrone acetate (C 22 H 28 O 1 ); 
88.0%“112.0% of the labeled amount of ethinyl es¬ 
tradiol (C 20 H 24 O 2 ) 


1.5 L of 0.025 M acetate buffer solution , mixing, and 
diluting with 0.025 M acetate buffer solution to volume; 
600 mL 

Apparatus 2: 75 rpm 
Time: 60 min 

Mobile phase: 0.2% phosphoric add, acetonitrile, and 
tetrahydrofuran (540:380:80) 

Standard sofution: USP Norethindrone Acetate RS and 
USP Ethinyl Estradiol RS dissolved in a minimum 
amount of acetonitrile, and dfluted with Medium to ob- 
tain a solution having known concentratrons equivalent 
to the expected concentrations of the solution under 
test 

Sample solution: Withdraw a 2-rnL aliquot, using a 
gfass pipet or syringe, and centrifuge at about 2000 
rpm for about 5 min, Use the supernatant as the Sam¬ 
ple solution * 

Chromatographic system 

(See Chromatograpny (621), System Suitability *) 

Modę: LC 

Deteetor: UV 242 nm deteetor and a fluorescence de« 
tector with an excitation wavelength set at 210 nm 
and an emission wavelength set at 310 nm 
Column: 6 -mm x 40-mm; 3-pm packing LI 
Guard column: 4-mm x 12.5-mm; 5 -pm packing LI 
Flow ratę: 1 m L/min 
Injectton size: 200 jiL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Column efficiency: NLT 500 theoretical plates for 
ethinyl estradiol and NLT 1400 theoretical plates for 
norethindrone acetate 

Tailing factor: NMT 2.0 for norethindrone acetate 
and ethinyl estradiol 

Relative standard devlation: NMT 2.5% for noreth¬ 
indrone acetate and ethinyl estradiol 
Analysis 

Samples: Standard solution and Sample solution 
Tolerances: NLT 80% (Q) of the labeled amounts of 
norethindrone acetate (C 22 H 26 O 3 ) and ethinyl estradiol 
(C 20 H 24 O 2 ) is dissolved* 

Uniformity of Dosage Units (905): Meet the 
reguirements 


ADDITIONAL REQ(JIREMENTS 

* Packaging and Storage: Preserve in weli-closed contain- 
ers* Storę at contro! led room temperaturę. 

* USP Reference Standards (11) 

USP Ethinyl Estradiol RS 
USP Norethindrone Acetate RS 


Norfloxacin 



PERFORMANCE TEST5 
* DlSSOLUTION (711) 

0,025 M acetate buffer solution: Transfer 5*22 g of an- 
hydrous sodium acetate and 2.2 g of gladal acetic acid 
to a 4-L VOlumetric fiask, add 3,5 L of water, and adjust 
with 1 N sodium hydroxide to a pH of 5.0 ± 0.2. Dilute 
with water to volume. 

Medium: 0.025 M acetate buffer solution with 0.15% 
sodium lauryl sulfate, prepared by weighing 6 g of so¬ 
dium lauryl sulfate into a 4-L volumetric fiask, adding 


C^HtsFNjOj 319.33 

3-Quinolinecarboxylic add, 1 -ethyl-ó-fiuoro-1,4-dihydn> 
4-oxo-7-(l -piperazinyt)-; 

1 -Ethyf- 6 -fluoro-l ,4-dihydro-4-oxo-7-(1 -piperazinyl)-3-quino- 
linecarboxylic acid [70458-96-7]* 

DEFINITION 

Norfloxacin confains NLT 98.0% and NMT 102.0% of nor- 
floxacin (C^HieFN^Oa), calcułated on the dried basis. 




USP 40 


Official Monographs / Norfloxacin 5389 


IDENTIFICATION 

* A, INFRARED ABSORPTION (197M) 

* B. The retention time of the major peak of the Sampie 

solution corresponds to that of tne Standard soiution, as 
obtained in the Assoy . 

ASSAY 

* Procedurę 

Solution A: Water adjusted with phosphoric acid to a 
pH of 2.0 

Diiuent; Acetonitrile and Soiution A (5:95) 

Mobile phase: See Tabłe L 


Table 1 


Time 

(min 1 } 

Soiution A 

! 

Acetonitrile 

(%) 

0 

95 

5 

5 

95 

5 

7 

93 

7 

10 

87 

13 

15 

47 

53 

20 

10 

90 

20 J 

95 

5 

25 

95 

5 


Standard soiution: 0.1 mg/mL of USP Norfloxacin RS 
in Diiuent. Sonicate, rf necessary, to dissolve. 

Sampie soiution: OJ mg/mL of Norfloxacin in Diiuent. 
Sonicate, if necessary, to dissolve. 

Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 
Detector: UV 

Analytical wavelength: 265 nm 

Column: 4.6-mm x 25-cm; 5-pm patking L60 

Column temperaturę: 60° 

Flow ratę: 1,4 mL/min 
Injection volume: 20 uL 
System suitability 
Sampie: Standard solution 
Suitability reguirements 
Relatlve standard deviation: NMT 0.73% 

Tailing factor: NMT 2.0 
Analysis 

Samples: Standard soiution and Sampie solution 
Caleulate the pertentage of norfloxadn (CieHisENjOi) 
in the portion of Norffoxacin taken: 

Result = (ru/fj) x (G /Cu) x 100 

r u - peak response from the 5amp/e solution 

r$ ~ peak response from the Standard solution 

Cs - concentration of USP Norfloxadn RS in the 
Standard solution (mg/mL) 

Cu - concentration of Norf(oxadn in the Sampie 
soiu tion (mg/mL) 

Acceptance criteria: 98.0%-l 02.0% on the dried bash 

IMPURITIES 

* RESIDUE ON DGNITION <281 ) 

Analysis; Use a platlnum crucibfe. 

Acceptance criteria: NMT 0.1% 

De/e te the fotlowing: 

Heaw Metals, Method II (231): NMT 15 ppm. < 01 ^* 11 * 

Jiń^OłS) 

* ORGANIC iMPURfTtES 

Solution A, Diiuent, Mobile phase, and Chromato¬ 
graphic system: Proceed as directed in the Assoy : 
System suitability stock solution: 0.01 mg/mL each of 
USP Norffoxacin Related Compound K RS, USP Norfbx- 


acin Related Compound E RS, USP Norfloxacin Related 
Compound A RS, and USP Norfloxacin Related Com¬ 
pound H RS in Diiuent prepared as follows. Dissolve 
1 mg each of USP Norfloxacin Related Compound K RS, 
USP Norfloxaon Related Compound E RS, LiSP Norflox- 
acin Related Compound A RS, and USP Norfloxacin Re¬ 
lated Compound H RS Sn 10 mL of acetonitrile in a 
100-mL volumetric fiask. Add about 70 mL of Diiuent 
Sonicate, if necessary, to dissolve. Di! u te with Diiuent to 
vo!ume< 

System suitability solution: To 1 mg of USP Norflox- 
acin RS in a 10-mL volumetrrc fiask add 5 mL of System 
suitability stock solution. Sonicate, if necessary, to dis- 
solve. Dilute with Diiuent to voiume. 

Standard solution: 0.4 pg/mL of USP Norfloxadn RS rn 
Diiuent 

Sampie solution: 0.4 mg/mL of Norfloxadn in Diiuent 
Sonicate, if necessary, to dissoh/e. 

System suitability 

Samples: System suitability soiution and Standard 
solution 

Suitability requirements 

Resolution: NLT 2.0 between norfloxadn related 
compound E and norfloxacin; NLT 3.0 between nor- 
fioxacin related compound A and norfloxacin related 
compound H, System suitability solution 
Relative standard deviation: NMT 5,0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Caleulate the percentage of each impurity in the por¬ 
tion of Norfloxacin taken: 

Result - x (G/G) x Fx 100 

ru = peak response from the Sampie soiution 

r$ = peak response from the Standard solution 

G - concentration of USP Norfloxadn RS in the 
Standard solution (pg/mL) 

Cu - concentration of Morfloxadn in the Sampie 
solution (mg/mL) 

f - conversion factor, 0.001 mg/^g 
Acceptance criteria: See Tabie 2. Disregard any peak 
less than 0.05%. 


Tubie 2 


Name 

Relative 

Retention 

Time 

/mini 

Acceptance 

Criteria, 

Nivrr r%> 

Norfloxadn related 
compound K 

0.85 

0.15 

Norfloxadn related 
tomoound E 

0.95 

0.15 

Morfloxacin 

1.0 

__ 

Norfloxadn related 
compound A 

\A 

0.10 

NQrfloxacin related 
compound H 

1.43 

0,10 

Unidentified impurity 

1.0 

0.10 

Total impurities 

1.0 

0.5 


SPECIFIC TESTS 

* Loss ON Dryinc (731) 

Analysis: Dry at 100° to constant weight. 

Acceptance criteria: NMT 1,0% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. 
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* USP RiftRENCE STANDARDS (11) 

USP Norfloxacin RS 

USP Norfioxacin Related Compound A RS 
7-Chlorcnl -ethyl-ó-fluoro-4-oxo-l ,4-dthydroquino)ire- 

3- carboxyltc acid. 

Ci2H 9 CIFN0 3 269.66 

USP Norfloxadn Related Compound E RS 
7-Chloro-l -ethy3-4-oxo-6-(pIperazin-l -yl)-1,4-dihydro- 
quinoEine-3-carboxyjic add. 

CwHinCINaOs 335.79 
USP Norfloxacin Related Compound H RS 
7-[4-(Ethoxycarbonyl)piperazin-1-yl]-1-ethyL6-fluorO“ 

4- oxo-1,4-dihydroquinoline-3-carboxylie acid, 

Ci 9 H2 2 FN 3 0 5 391.39 

USP Norfloxacin Related Compound K RS 
6-Huoro-l -methyM-oxo-7-(piperazin J -yl)-l ,4-dihydro- 
quinoline-3-earboxylic add. 

CisHi^FNjOj 305.30 


Narfloxa€in Ophthalmic Solution 

» Norfloxacin Ophthalmic Solution is a sterile, 
aqueous solution of Norfloxacin. it contains not 
less than 90.0 percent and not morę than 
110,0 percent of the labeled amount of norflox- 
acin (CigHibFN^O}). 

Packaging and storage —Preserve in tight, light-resistant 
containers, stored at controlled room temperaturę, 

USP Reference standard* (11)— 

USP Norfloxacin RS 

Identification— 

A: Uttravblet Ahsorption (197U)— 

Solution; about 0,06 mg of norfloxadn per ml. 

Dituent: OJ N hydrach loric add. 

B: The retention time of the major peak in the chromato- 
gram of the Assay preporation corresponds to that in the 
chromatogram of the Standard preporation , as obtained in 
the Assay. 

Sterility Tests (71): meets the requirements. 
pH (791): between 5.0 and 5,4. 

Assay— 

Dl lute phosphoric acid solution— P rep are a solution of 
phosphoric acid in water (1 in 1000). 

Mobile phase —Prepare a filtered and degassed mixture of 
Dilute phosphoric acia solution and acetonitrile (850J 50), 
Make adjustments if necessary (see System Suitability under 
Chromatography (621)). 

Standard preporation—Prepare a solution of USP Norflox- 
acin RS rn Dtfute phosphoric acid solution having a known 
concentration of about 0,06 mg per mL 

Resoiution solution—Pre parę a solution of USP Norfloxacin 
RS and pipemidic acid in Dilute phosphoric acid solution hav- 
ing known concentrations of about 0.06 mg of eath per 
mL. 

4ssay preporation —DiIu te an accurately measured volume 
of Ophthalmic Solution quantitatively and stepwise with DT 
lute phosphoric acid solution to obtain a soEution having a 
concentration of about 0.06 mg of norfloxacin per ml. 

Chromatographk system (see Chromatography (62\))— Fhe 
liquid chroma tog raph is eauipped with a 278-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI 
The column temperaturę is maintained at 50 & . The flow ratę 
is about 0.5 mL per minutę. Precondftion the column for 
about 8 hours with 0.01 M monobasic sodium phosphate 
buffer adjusted with phosphoric acid to a pH of 4.0, Chro¬ 
matograph the Resoiution solution t and record the peak re- 


sponses as directed for Procedurę: the relative retention 
times are about 0.8 for pipemidic acid and 1.0 for norflox- 
acrn; and the resoiution, tf, between the pipemidic acid 
peak and the norfloxacin peak is not less than 1.2. Chro- 
matograph the Standard preporation , and record the peak 
responses as directed for Procedurę; the taił ino factor for the 
norfloxacin peak is not morę than 2,0; and tne relatlve stan¬ 
dard deviation for replioate injections is not morę than 
2.0%, 

Procedurę- — [notę —Use peak areas where peak responses 
are indicated,] Separately inject equal vo!umes (about 10|iL) 
of the Standard preporation and the Assay preporation into 
the chromatograph, record the chromatograrm, and meas- 
ure the responses for the major peaks. Cafculate the quan- 
tity, in mg, of norfloxactn (C^HisFN^Oj) in each ml of the 
Ophthalmic Solution taken by the formula: 

(L/D)(Q(ru/n) 

in which i is the labeled guantity, in mg per mL, of norflox- 
acin in the Ophthalmic Solution; D is the concentration, in 
mg per mL, of norfloxacin tn the Assay preporation, based 
on the labeled quant!ty of norfloxactn in each mL of the 
Ophthalmic Solution and the extent of dilution; Cis the 
concentration, in mg per ml, of USP Norfloxacin RS in the 
Standard preporation; and r u and n are the norfloxacin peak 
responses obtained from the Assay preporation and the Stan¬ 
dard preporation , respective!y. 


Norfloxacin Tablets 


» Norfloxacin Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of norfloxacin (CisHieFNaOi). 

Fackaging and storage —Pre$erve in well-closed contain- 
ers. 

USP Reference standards (11)— 

USP Norffoxadn RS 
Identification— 

A: The retention time of the major peak in the chromato- 
ram of the Assay preporation corresponds to that of the 
tandard preporation obtained as directed in the Assay. 

B: Shake a quantlty of ftnely powdered Tablets, equiva- 
tent to about 75 mg of norfloxacin, with 50 mL of a mixture 
of actdic methanol (prepared by mixing 1000 mL of metha- 
nol and 9 mL of hydrochloric acid) and methylene chloride 
(1:1), Centrifuge a portion of the suspension thus obtained, 
and use the elear supematant as the test solution. Apply 
50 jiL each of the test solution and a standard solution of 
USP Norfloxacin RS in the same solvent containing 1.5 mg 
per ml to a suitable thin-layer chromatographic piąte (see 
Chromatography {62!)) coated with a 0.25-mm layer of 
chromatographic silica qel mixture. Place the piąte in a suit¬ 
able chromatographic cnamber that contains and has been 
equiltbrated with a deveioping system consisting of a mix- 
turę of chloroform, methanol, toluene, diethylamrne, and 
water (40:40:20:14:8), and deve!op the chromatogram until 
the solvent front has moved about three-fourths or the 
length of the piąte, Remove the piąte from the chamber, 
mark the solvent front, and a llow the solvent to evaporate. 
Locate the spots on the piąte by examination under short* 
wavelength UV Irght: the Rf value of the principai spot ob¬ 
tained from the test solution corresponds to that obtained 
from the Standard solution. 

Dissolution (711)— 

pH 4.0 buffer —To 900 mL of water in a 1000-mL volu- 
metric fiask add 2.8ó mL of glacial acetic acid and TO mL of 
a 50% (w/w) solution of sodium hydroxide, dilute with 
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wat er to volume, and mix. If necessary, adjust with glacial 
acetic acid or the sod tum bydroxide solution to a pH of 4.0. 

Medium: pH 4.0 buffer; 75 0 ml. 

Apporatus 2: 50 rpm, 

Time: 30 minutes. 

Procedurę— Determinę the amount of CisHibFNjOj dis- 
soived from UV absorbances at the wavelength of maximum 
absorbance at about 278 nm of filtered portions of the solu¬ 
tion under test, suitably diluted with Medium, if necessary, 
in comparison with a Standard solution having a known 
concentration of USP Norfloxadn RS in the same medium. 

Toierances —Not less than 80% (Q) of the labeled amount 
of CióH] 3 FN 3 G 3 is dissolved m 30 minutes. 

Uniformity of dosage unifs (905): meet the reguire- 
ments, 

Assay— 

Mobile phase—P repa re a filtered and degassed mixture of 
phosphoric acid solution (1 in 1000) and acetonitrile 
(850:150). Make adjustments if necessary (see System Suita- 
bility under Chromatography <621)). 

Standard p repa radon —Dissolve an accurately weighed 
quantity of USP Norfloxacin RS quantitatively In Mobile 
phase, and dilute quantitatively, and stepwise if necessary, 
with Mobile phase to obtain a solution having a known con¬ 
centration ot about 0.2 mg per mL 

Assay preparation— Weigh and finely powder not less 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 100 mg of norfloxacin, to a 
200-ml volumetric fiask. Add 80 mL of Mobile phase , soni- 
cate for 10 minutes, dilute with phosphoric acid solution (1 
in 1000) to volume, and mlx. Transfer 10.0 mL of this solu¬ 
tion to a 25-mL volumetric fiask, dilute with Mobile phase to 
volume, mix, and filter through a filter having a porosity of 

1 firn or less. 

Chromatographic system (see Chromatography (62 1))—-The 
liguld chromatograph is enuipped with a 275-nm detector 
and a 3.9-mm x 30 7 cm column that contains packing LI, 
and is operated at 40 ± 1 OT 

Preconditfon the column with degassed 0.01 M monoba- 
sic sodium phosphate adjusted with phosphoric add to a 
pH of 4.0, flowing at a ratę of 0.5 mL per minutę for 
8 hours. For the assay, use a Mobile phase flow ratę of about 

2 mL per minutę. Chromatograph the Standard preparation, 
and record the peak responses as dlrected for Procedurę: the 
capacity factor, k' t is not less than 2, the column efficiency 
is not less than 1500 theoretical plates, the tailing factor for 
the norfloxacin peak is not morę than 2.0, and the re!ative 
standard deviation for replicate Enjections is not morę than 
2 . 0 %. 

Procedurę — [notę —Use peak areas where peak responses 
are Indicated.] Separately inject equal volumes (about 10|iL) 
of the Standard preparadon and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the peak responses for the major peaks. Calculate the 
guantity, in mg, of C^HiaFN^Oj in the portion of Tablets 
taken by the formula: 

500 C(r u fr 5 ) 

in which C Is the concentration, in mg per mL, of USP Nor- 
floxacin RS In the Standard preparation , and ru and r$ are the 
norfloxadn peak responses obtained from the Assay prepara¬ 
tion and the Standard preparation , respectively. 


Norgestimate 



C»H 3 ,NOj 369.50 

18,19-Dinor-l 7-pregn-4-en-20-yn-3-one, 1 7-(acetyloxy)- 
1 3-ethyl-, ox!me, (1 7a)-(+)-; 

(+)-l 3-Ethyl-l 7-hydroxy-l 8,19-dinor-l 7oc-pregn-4-en-20-yn- 
3-one oxime acetate (ester) [35189-28-7], 

DEFIN1TION 

Norgestimate is a mixture of (£)- and (Z)-isomers having a 
ratio of {£)- to (Z)-isomer between 1 27 and 1.78, and it 
contains NLT 98.0% and NMT 102.0% of norgestimate 
(C 23 H 31 NO 3 ), calculated on the dried basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

Sample: Use a dispersion prepared by mixing with po- 
tassium bromide in a l-to -100 ratio, 

Acceptance criteria: Meets the requirements 

• B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

ASSAY 
o procedurę 

Diluent: Methanol and water (4:1) 

Mobife phase: Tetrahydrofuran, acetonitrile, and water 
(22:18:60) 

Standard solution: 0.5 mg/mL of USP Norgestimate RS 
in Diluent 

SensitMty solution: 0.05 fig/mL of USP Norgestimate 
RS in Diluent, from the Standard solution 
Sample solution: 0.5 mg/mL of Norgestimate in Diluent 
Chromatographic system 
(See Chromatography (621), System Suita bil i ty.) 

Modę: LC 

Detector: UV 244 nm 

Column: 4.ó-mm x 10-cm; 3-prn packing LI 

Column temperaturę: 40° 

Flow ratę: 1.2 mL/min 
Injectlon voiume: 25 piL 
System suitability 

Sam pies: Standard solution and SensitMty solution 
[Notę —The relative retention times for (Z)-norgestimate 
and (£>norgestimate are about 0.86 and 1 . 0 , 
respeetiyely,] 

Suitability reguirements 

Resolution: NLT 1,5 between (Z)-norgestimate and 
(£)-norgestimate, Standard solution 
Tailing factor: NMT 1.5 for (£)-norgestimate and for 
(Z)-norgestimate, Standard solution 
Relative standard dev«ation: NMT 2.0% for the peak 
area ratio of (£>norgestimate to (Z)-norgestimate, 
Standard solution 

Signahto-noise ratio: NLT 3.0 for (Z)-norgestimate, 
SensitMty solution 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of norgestimate (Cz^HiiNOj) 
in the portion of Norgestimate taken: 

Result - (rjrs) x ( C s /C u ) x 100 

ru ~ sum of the peak areas of (Z)-norgestimate and 
(£)-norgestrmate from the Sample solution 
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fs = sum of the peak areas of (ZJ-norgestimate and 
(£)-norgestimate from the Standard soiution 
Cs - concentration of USP Norgestimate RS in the 
Standard soiution (mg/mL) 

Cu = concentration of Norgestimate in the Sample 
soiution (mg/mL) 

Calculate the percentages of the (Z)- and (£)4somers, 

Uz and U& respectively, rn the portion of Norgestimate 
taken: 

Result - (ri//r s ) x (Cs /Cu) x P x 100 

ru - peak response of the appropriate norgestimate 
isomer from the Sample soiution 
r$ - peak response of the appropriate norgestimate 
isomer from the Standard soiution 
Cs - concentration of USP Norgestimate RS in the 
Standard soiution (mg/mL) 

Cu = concentration of Norgestimate in the Sample 
soiution (mg/mL) 

P = fraction of (£)- or (Z)-norgestimate in USP 
Norgestimate RS 
Calculate the ratio of Uf to Uz * 

Acceptance criteria: 98.Q%-102*0% of norgestimate 
(C 2 3 HhNOj) on the dried basis; the ratio of (£}- to (Z)- 
isomer is 1.27-1*78* 

IMPURITIES 

* Residue om Ignition (281): NMT 0*3% 


Oelete the foffowing: 

HEAVY METALS, Method U (231): NMT 20 ppm# (Otfftioi 1 

|jn 2018 ) 

* Organic Impurities, Procedurę i 

Diluent, Mobile phase. Standard soiution, 5ensitivity 
soiution, and Sample soiution: Proceed as directed in 
the Assay, 

System suitability soiution: 0,5 mg/mL each of USP 
Norgestimate RS, USP Norgestimate Related Compound 
A RS, and USP Deacetylnorgestimate RS in Diluent 
Chromatographic system 
(See Chfomalogropny (621), System Suitability.) 

Modę: LC 

Detecton UV 244 nm 

Column: 4.6-mm x 10-cm; 3-pm packing LI 
Column temperaturę: 40 a 
Flow ratę: 1.2 mL/min 
injectron votume: 25 jiL 
System suitability 

Samples: Sensitivity soiution and System suitability 
soiution 

[Non—See Tobie 1 for relative retention times.] 
Suitability requirements 

Resolution: NLT 1*5 between (Z)-l 7-deaeetylnorqe5- 
timate and (£)-l 7-deaeetylnorgestimate; NLT 1.5"be¬ 
tween (£)-17‘deacetylnorgestfmate and norgestimate 
related compound A, System suitability soiution 
Tatling factor: NMT 1,5 for (f)-norgestimate and for 
(Z)-norgestimate, System suitability soiution 
Relative standard deviation: NMT 2*0% for the peak 
area ratio of (^norgestimate to (Z)-norgestimate, 
System suitability soiution 

Signal-to-nołse ratio: NLT 3.0 for (Z)-norgestimaie, 
Sensitivity soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of each impurity in the por¬ 
tion of Norgestimate taken: 

Result = {rjfi) x (C s /C u ) x (1 /f) x P x 100 

fu - peak area for each impurity from the Sample 
soiution 


rs = peak area of (£)-norgestimate from the 
Standard soiution 

Cs - concentration of USP Norgestimate RS in the 
Standard soiution (mg/mL) 

Cu = concentration of Norgestimate in the Sample 
soiution (mg/mL) 

F = relative response factor for each impurity (see 
Tobie 0 

P - fraction of (£)-norgestimate in USP 
Norgestimate RS 

Acceptance criteria: See Tobie T 


Table 1 


Name 

Reiative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

N MT <%1 

CZH7- 

Deacetylnorgesti¬ 

mate 3 

0.50 

0.83 

0.3 

(£)-1 7- 

Deacetylnorgesti- 

matę-' 

0.56 

1.13 

0*3 

Norgestimate relat¬ 
ed compound A b 

0,72 

0*85 

0*3 

(Z)-Noroestimate 

0,86 

_— 

*— 

(D-Noraestirnate 

1*0 

_ 

_ 

Any other imourity 

_ 

1.0 

0.1 


3 The comblned Kmits for (Z)- and (£>1 ?-deacetyl norgestimate are NMT 
0 . 3 %. 

b Levonorgestrel acetate. 


• Organic Impurities, Procedurę 2 

Mobile phase: Cyclohexane and absolute alcohol 
(50:1) 

Standard soiution: 1*0 mg/mL of USP Norgestimate RS 
in Mobile phase 

Sensitivity soiution; 0,5 ^ig/mL of USP Norgestimate RS 
in Mobile phase from the Standard soiution 
Sample soiution: 1.0 mg/mL of Norgestimate in Mobile 
phase 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 25-cm; 5-j.im packing L20 
Flow ratę: 1 mL/min 
Injection volume: *25 juL 
System suitability 

Samples: Standard soiution and SensitMty soiution 
[Notę —The retention time for (£)-norgestimate is about 
18.6 min; see Table 2 for relative retention times*] 
Suitability requirements 

Resolution: NLT 1.5 between (Z^norgestimate and 
(£)-norgestimate, Standard soiution 
Tailing factor: NMT 1.5, Standard soiution 
Relatiue standard deviation: NMT 2.0%, for the 
peak area ratio of (Z)-norgestimate to (Q-norge$tt- 
mate, Standard soiution 

Signal-to-noise ratio: NLT 3.0 for (^-norgestimate, 
Sensitivity soiution 
Analysis 

Sam pies: Standard soiution and Sample soiution 
Calculate the percentage of each Impurity in the por¬ 
tion of Norgestimate taken: 

Result - (ru/r s ) x (Q/Cu) x (VF) x P x 100 

fu = peak area for each impurity from the Sample 
soiution 

rs - peak area of {£)-norge$timate from the 
Standard soiution 

Cs = concentration of USP Norgestimate RS in the 
Standard soiution (mg/mL) 













USP40 


Offidal Monographs / Norgestimate 5393 


Cu = concentration of Norgestimate in the Sampie 
solution (mg/ml) 

F = relative response factor for each impurity (see 
Tobie 2) 

P = fraction of (£)-norgestimate in USP 
Norgestimate RS 

Acceptance criteria: See Tobie 2 . 


Table 2 


Name 

Relatke 

Retention 

Time 

Relatke 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Unidentified 

impurity 

0.7 A 

1.4 

0.2 

Unidentified 

impurity 

0.78 

1,5 

0,1 

UnrdentjTśed 

Impurity 

0.91 

1.2 

OJ 

f£)-Norqestrmate 

M 

_ 

■ _ L ]_ 

(Z)-Noraestfmate 

u 

_ 

_ 

Total impurities j 

— 

— 

1.0 


Sum of the impurtties found in Organie Impurities, Procedurę 1 and Or¬ 
ganie Impurlties, Procedurę 2. 


• Limit of Residual Solvents {467} 

Interna! standard solution: 2 pL/100 mL of isobutyl aL 
cohol in dimethylformamide 

Standard solution: 5 jiL/100 mL each of acetone, alco¬ 
hol, chloroform, diisopropyl ether, and methanol in In¬ 
terna! standard solution 

System suitability solution: 0,05 jiL/ 100 mL each of 
acetone, aJcoho£ chloroform, diisopropyl ether, and 
methanol in Iniemal standard solution from the Standard 
solution 

Sampie solution: 40 mg of Norgestimate and 2 mL of 
tntemal standard solution ; shake well to dlssoke. 
Chromatographic system 
(See Chromatograpny (621}, System Suitability.) 

Modę: GC 

Detector; Fiame ionization 

Column: 0.53-mm x 30-m fused-stlica capiflary col- 
umn bonded with a 1 jim layer of phase G16 
Temperatures 
Injectlon port: 180 d 
Detector: 250" 

Column: See Tobie 3 , 


Table 3 


Initial 

Temperaturę 

n 

Temperatura 

Ramp 

Fina) 

Temperatura 

n 

Hołd Time 
at Finał 
Temperatura 
(min) 

65 


65 

2.5 

65 

35 

100 

2 

100 

30 

160 

2.5 


Relative standard deviation: NMT 3.0%, determined 
from the peak response ratio of each solvent to the 
interna! standard, Standard solution 
Signal-to-noise ratio: NLT 2,0 for alcohol, System 
suitability solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calcufate the percentage of each sokent in the portion 
of Norgestimate taken: 

Result = (Ru/Rs) x {Q!W) x D x V x 100 

Ru = peak response ratio of the relevant analyte to 
the intemal standard from the Sampie 
soiution 

Rs = peak response ratio of the relevant analyte to 
the internal standard from the Standard 
solution 

Cj = concentration of each sokent in the Standard 
solution (mL/mL) 

W = weight of Norgestimate used to prepare the 
Sampie solution (mg) 

D = density of each sokent (mg/mL) 

V = volume of Intemal standard solution used to 
prepare the Sampie solution (mL) 

Acceptance criteria 

Option 1: NMT 0.5% each of acetone and alcohol Is 
found, NMT 0,05% of diisopropyl ether is found, NMT 
0.006% of chloroform is found, and NMT 0.3% of 
methanol is found. 

Option 2: Meets the reauirements In Residual Solvent$ 
(467) 

SPECIFlt TESTS 

* Opticał Rotation, Specific Rotation (781S) 

Sampie solution: 10 mg/mL in chloroform 
Acceptance criteria: +40° to +46° 

* Loss on Dryinc (731) 

Analysis: Dry at 105° for 3 h. 

Acceptance criteria: NMT 0,5% 

ADD1TIONAL REQUIRESVIENTS 

* PACKAC1NG AND Storage: Preserve in wefl-closed 
containers. 

* USP Reference Standards (11) 

USP Deacetyl norgestimate RS 
Mfxture of (£> and (Z)-17-deacetyfnorgestimate. 
CaiH a# NOa 327.46 
USP Norgestimate RS 

USP Norgestimate ReJated Compound A RS 
Levonorgestrel acetate. 

CnttuOi 354.48 


Norgestimate and Ethinyl Estradiol 
Tablets 


Carrier gas: Helium 
Flow ratę: 6 mL/min 
Injection modę: Split 
Split flow: 16 mL/min 
Injection volume: 1 pL 
System suitability 

Samples: Internal standard solution , Standard soiution, 
ancf System suitability solution 

[Non—The retention time of isobutyl alcohol in the in¬ 
temal standard solution is 4-5 min.] 

Suitability requlrements 
There are no interfering peaks due to 
dimethylformamide. 


DEFINITION 

Norgestimate and Ethinyl Estradiol Tablets contain NLT 
90.0% and NMT 110.0% of the labeled amounts of 
norgestimate (C^H^NCh) and ethinyl estradiol (CasH^O*), 

IDENTIFICATION 

* A. The retention limes of the major peaks of the Sampie 

solution correspond to those of the Standard solution, as 
obtained in the Assay , 

A5SAY 

* Procedurę 

Mobile phase: Tetrahydrofuran, methanol, and water 
(5:2:13) 

Internal standard sofution: 0.05 mg/mL of dibutyl 
phthalate In methanol 
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Standard soiution: Dis5olve appropriate quantities of 
USP Ethinyl Estradiol RS and USP Norgestimate RS in a 
vo!ume of Interna! standard soiution equiva!ent to 80% 
of the finał volume. Add a volume of water equivalent 
to 20% of the finał volume, and mix to obtain a solu- 
tion having a known concentration of about 7 pg/mL of 
ethinyl estradiol and a known concentration of norgesti¬ 
mate si mil ar to that expected in the Sample soiution. 
Pass through a suitable fiiter of 0,45-um porę size. 
Sample soiution: Add a number of Tablets, equivaient 
to 0,35 mg of ethinyl estradiol, to a suitabfe glass Con¬ 
tainer. Add 10 mL of water, and mix with a vortex 
mixer until Lhe Tablets are completely disintegrated. 

Add 40 ml of Interna! standard soiution, and mix with a 
vortex mixer for at least 23 min, Sonicate the sample 
for at least 5 min, pass an alrquot through a suitable 
fiiter of 0,45-jim porę size, and use the Fil tratę, 
Chromatographic system 
(See Chromatograpny (621), System SuitabUity .) 

Modę: LC 

Detector: UV 230 nni 
Column: 4.6-mm x 5-cm; 5-prn packing LI 
Flow ratę: 2.1 mL/min 
Injectlon size: 25 jil 
System suitability 
Sample: Standard soiution 

[Notę —The relative retention times for ethinyl estradiol, 
(ZJ-norgestimate, (£)-norgestimate, and di butyl phthal- 
ate are about 0.5, 1.0, 1,2, and 1,5, respectively.] 

Suitability requirements 

Resolution: NU 1.5 between (Z)-norgestimate and 
(Ę-norgestimate 

Relative standard deviation: NMT 2.0% for the peak 
response ratio of ethinyl estradiol, (Z)-norgestimatą 
and (£)-norgestimate to dibutyi phthalate 
Analysis 

Sampfes: Standard soiution and Sample soiution 
Calculate the percentage of the iabeled amount of 
ethinyl estradiol (C^H^O?) in the portion of Tablets 
taken: 

Result ~ {Ruł/Rse) x (C^f/Cue) x 100 

Rut - ratio of the peak responses of ethinyl estradiol 
to dibutyi phthalate from the Sample soiution 
Rse = ratio of the peak responses of ethinyl estradiol 
to dibutyi phthalate from the Standard 
soiution 

Cse - conoentration of USP Ethinyl Estradiol RS in 
the Standard soiution (mg/mL) 

C ue = nominał concentration of ethinyl estradiol in 

the Sample soiution (mg/mL) 

Calculate the percentage of the Iabeled amount of 
norgestimate (C23H31NG3) in the portion of Tablets 
taken: 

Resuft = (Csn/Cun) x [Pa(Rija/Rsa) + Ps(Rusf Rss)] x 100 

Csn = concentration of USP Norgestimate RS in the 
Standard soiution (mg/mL) 

Cun = nominał concentration of norgestimate in the 
Sample soiution (mg/mL) 

P A = fraction of (E)-norgestimate in USP 
Norgestimate RS 

Rua - ratio of the peak responses of (f)-norqestimate 
to dibutyi phthalate from the Sample soiution 
R$a - ratio of the peak responses of (£)-norgestimate 
to dibutyi phthalate from the Standard 
soiution 


Ps = fraction of (Z)-norgestimate in the USP 
Norgestimate RS 

Rm - ratio of the peak responses of (Z)- 

norgestimate to dibutyi phthalate from the 
Sompfe soiution 

R$$ = ratio of the peak responses of (Z)- 

norgestimate to dibutyi phthalate from the 
Standard soiution 

Calculate the ratio of the content of (Z)-norgestimate to 
ethinyl estradiol in the portion of Tablets taken, for use 
in the test for Organie Impurities: 

CzjCt = [(C» x Pd x (Rus/Rss)]/[Q^Rut/Rst}] 

The terms are as defined above. 

Acceptance criteria: 90.0%-110.0% each of ethinyl es¬ 
tradiol and norgestimate 

PERFORMANCE TESTS 

* Disintegratiom (701): 15 min 

® Uniformbty of Dosage Units (905): Meet the 
requirements 

IMPURITIES 
ORGAN1C IEV1PUR1TBES 

Mobile phase, Standard soiution, and Sample solu- 
tion: Prepare as directed in the Assoy, 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 
Detector: 254 nm 

Column: 4,6-mm x 5-cm; 5-pm packing LI 
Flow ratę: 2 mL/min 
Injection size: 50 pL 
System suitability 
Sample: Standard soiution 

[Notę —The relative retention times for ethinyl estradiol, 
(Z)-norgestimate, and (O-norgestimate are about 0,5, 
1.0, and 1.2, respectively.] 

Suitability requrrements 

Resolution; NLT 1.5 between (Z)-norgestimate and 
(£)-norgestimate 

Relative standard deviation: NMT 2,0% for the (Z)- 
norgestimate and (£)-norgestimate peaks 
Analysis 

Sample: Sampfe soiution 

Calculate the percentage of any impurity having a rel- 
ative retention time of about 0.2 or 0,4, reiative to 
the (Z)-norgestimate peak, and detected at 254 nm 
in the portion of Tablets taken: 

Result = (fu/rz) x (C z /Q) x F x 100 

ru - peak response for each impurity 

fz = peak response for (Z)-norgest!mate 

Czl - ratio of (Z)-norgestrmate to ethinyl estradiol, 

Q as defined in the Assoy 

F = re!ative response factor of these impurities, 

1.54 

Acceptance criteria: The sum of the impurities having 
reiative retention times of about 0.2 and 0.4 is NMT 
4.0%. 

ADDSTIONAl REQUHREMENT5 

* Packaging and Storage: Presen/e in well-closed 
containers. 
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« USP Reference Standards (11} 
USP Ethinyl Estradiol RS 
USP Norgestimate RS 


Norgestrel 



Q,H 2a 0 2 312.45 

18,19“Dinorpregn-4-en-20'yn-3-one, 1 3-ethyl-l 7-hydroxy-, 

(1 7aH±h 

(±)-13-Ethyl-l 7-hydroxy-18,19-dinor-17cx-pregn-4-en-20-yn- 
3-one [6533-00-2]. 

» Norgestrel contains not less than 98.0 percent 
and not morę than 102.0 percent of C 2 iH 2 e 02 , 
calculated on the dried basis. 

Packaging and storage—Preserve In well-dosed contain- 
ers. 

USP Reference standards (11)— 

USP Norgestrel RS 

IdentificatSon, Infrored Absorpthn (197K)—If differences 
appear, dissolve portions of both the test specimen and the 
Reference Standard in ethyl acetate, evaporate the Solutions 
on a steam bath to dryness, and repeat the test. 

Melting rangę, Class I (741): between 205° and 212°, 
but the rangę between beginning and end of melting does 
not exceed 4°. 

Optical rotation (781 A): between -0.1° and +04.° 

Test solution: 50 mg, previousiy dried, per ml, in chlo¬ 
roform. 

Less on drying (731)—Dry it at 1 05° for 3 hours: it loses 
not morę than 0.5% of Ets weight. 

Residue on ignitlon (281): not morę than 0.3%. 
Clironiatographic purity— 

Phosphomoiybdic ocid reagent —Add 10 g of phosphomo- 
lybdic acid to 100 ml of alcohol, and stir the mlxture for 
not less than 30 minutes. Filter before use. 

Test preparation —Prepare a solution of Norgestrel in chlo¬ 
roform to contain 10.0 mg per mL. 

Standard soiution and Standard dilutions —Prepare a soiu- 
tion of USP Norgestrel RS in chloroform to contain 10 mg 
per mL (Standard solution). Prepare a series of dilutions of 
Standard solution in chloroform Lo contain 0.20, 0.10, 0.05, 
0.02, and 0.01 mg per mL (Standard dilutions). 

Procedurę— Apply 10-jiL volumes of Standard solution , the 
Test preparation , andeach ofthefive Standard dilutions at 
eguidistant points along a linę 2.5 cm from one edge of a 
20- x 20-cm thln-layer chromatographic piąte {see Chroma- 
tography (621)) coated with a 0.25-mm layer of chromato¬ 
graphic sili ca gel mixture and previous!y activated by heat- 
ing at 100° for 15 minutes. Place the piąte in a suitable 
deve!oping chamber that contains and has been eguifi- 
brated with a mfxture of 96 votumes of chloroform and 4 
volumes of alcohol, seal the chamber, and allow the chro- 
matogram to develop until the solvent front has moved 
15 cm above the linę of appfication. Remove the piąte, al¬ 
low the solvent to evaporate, then spray unlformly with 
Phosphomoiybdic acid reagent , and heat it at 105 D for 10 to 
15 minutes. The lane of the Test preparation exhibits its Prin¬ 
cipal spot at the same R f as the principal spot of Standard 
solution . If spots other than the principal spot are observed 
in the lane of the Test preparation, estimate the concentra- 


tion of each by eomparison with the Standard dilutions . The 
spots from the 0.20-, 0.10-, 0.05-, 0,02-, and 0.01-mg per 
mL dilutions are equiva!ent to 2.0, 1.0, 0,5, 0,2, and 0.1 % 
of impuhtles, respectively. The reguirements of the test are 
met if the sum of the impunties in the Test preparation does 
not exceed 2.0%. 

Limit of ethynyi group—Proceed as directed in the test 
for Limit of etnynyl group under Norethindrone. Not less than 
7.81% and not morę than 8.18% of ethyny] group is found, 
Assay— "DissoJye about 100 mg of Norgestrel, accurately 
weigned, in alcohol, and di lute quantitatlvely and stepwise 
with alcohol to obtain a solution contain ing about 10 pg 
per mL. Dlssolve an accurately weighed guantity of USP 
Norgestrel RS in alcohol to obtain a Standard solution having 
a known concentration of about 10 pg per mL. Concomi- 
tantly determine the absorbances of both Solutions in 1-cm 
cells at the wave!ength of maximum absorbance at about 
241 nm, with a suitable spectrophotometer, using alcohol 
as the blank. Calcu la te the quantity, in mg, of CiiHzbGz in 
the port ton of Norgestrel taken by the formula: 

10C (A u /As) 

in which C Is the concentration, in jig per mL, of USP 
Norgestrel RS in the Standard solution, and Au and are the 
absorbances of the solution of Norgestrel and the Standard 
soiution, respectively. 


Norgestrel Tablets 

» Norgestrel Tabiets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the iabeled amount of norgestrel (C 21 H 23 O 2 ). 

Packaging and storage —Preserve in well-dosed contain- 
ers. 

USP Reference standards (11)— 

USP Norgestrel RS 

tdeinfifkatioin —Finely powder 20 Tablets, triturate the 
powder with 5 mL of chloroform, and allow the solids to 
settle. Apply 60 pL of the extract and 60 pL of a chloroform 
solution containing about 300 ug of USP Norgestrel RS per 
mL at points about 3 cm from one edge of a thin-layer 
chromatographic piąte (see Chromatography (62^)) coated 
with a 0.25-mm layer of chromatographic sjlica gel mixfure. 
Place the piąte in a developlnq chamber containing a mix- 
ture of chloroform and alcohol (96:4) to a depth of 2 cm, 
the chamber having been previously equllibrated with the 
soivent mixture, Remove tne piąte when the solvent has 
moved about 15 cm from the linę of application, dry at 
room temperaturę, spray with a mixture of 80 volumes of 
sulfuric acid and 20 volumes of alcohol, and heat at 105° 
for severaf minutes: the spot from the solution under test 
exhibits an Rf value identical to that of the spot from the 
Standard solution, and, when viewed under long-wave- 
length UV Jight, exhibits a red fluorescence similar to that 
from the Standard solution, 

OasintegraLioinj (701): 15 minutes, the use of disks being 

omitted. 

Uniform Sty of dosage units (905): meet the reguire¬ 
ments. 

Assay— 

Isoniazid reagent —Dissolve 0.25 g of isoniazid and 0.3 mL 
of hydrochloric acid in 500 mL of dehydrated alcohol. 

Procedurę —Weigh and finely powder not less than 20 
Tablets. Transfer an accurately weighed portion of the pow¬ 
der, equivalent to about 75 pg of norgestrel, to a 30-mL 
separator containing 5 mL of water. Extract with three 5-mL 
portions of chloroform, shaking for about 1 minutę each 


USP Monographs 








5396 Norgestrel / Offidal Monographs 


USP 40 


time, and coilecting the chloroform extracts through gtass 
wool, previous!y moistened with chloroform, into a glass- 
stoppered test tubę, Add 1 mL of dilute hydrochlorlc acld (1 
in 12 ) to the remaining aqueous phase and extract with a 
fourth 5-mL portion of chloroform, coilecting this chloro¬ 
form extract as before and comblnmg it with the previous 
three. To another glass-stoppered test tubę transfer 20.0 mL 
of a solution of USP Norgestrel RS, in chloroform, having a 
known concentration of about 3.75 fig per mL. Evaporate 
the contents of both tubes in a water bath with the aid of a 
current of a Ir to dryness, Add 5,0 mL of fsoniaztd reagent to 
each tubę, insert the stopper in each tubę, and swirl occa- 
sionaily for 1 hour Concomitantly determfne the ab- 
sorbances of both Solutions in 1-cm cells, at the wavelength 
of maximum absorbance at about 380 nm, using a suitable 
spectroph otom eter, and using isoniazid reagent as the blank. 
Calculate the quantity, in jjg, of C 2 iH 2 & 0 2 in the portion of 
Tablets taken by the formula: 

20C(Au/As) 

In which C is the concentration, in jug per mL, of USP 
Norgestrel RS in the Standard solution, and A u and As are 
the absorbartces of the Solutions from the Tablets and the 
Standard solution, respectively. 


Noreąestreł and EtBiSnyB Estradiol Tablets 

» Norgestrel and Ethinyl Estradiol Tablets contain 
not less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of norges- 
tref (Ca]H 2 802) and not tess than 90.0 percent 
and not morę than 110.0 percent of the labeled 
amount of ethinyl estradiol (C20H24O2). 

Packaging and storage—Preserve in well-closed contain- 
ers. 

USP Reference standards {1 1)— 

USP Ethinyl Estradiol RS 
USP Norgestrel RS 

fldentifkation—The retention times of the major peaks in 
the chrom a tog ram of the Assay preparation correspond to 
those fn the chrom a tog ram of the Standard preparation, as 
obtained in the Assay, 

Dissolutiori (711)— 

Medium: 0.0005% (w/v) polysorbate 80; 500 mL. 
Apparatus 2: 75 rpm. 

Time : 60 minutes. 

Determine the amount of C^rH^O^ and CżqH 24 0 2 dissolved 
by employing the foIlowEng method, [NOTĘ—Do not use 
plastics durfng the preparation of Solutions.] 

Mobile phase —Prepare a fil te red and degassed mixture of 
water and acetonitnle (3:2). Make adjustments if necessary 
(see System Suitability under Chromatography (621)). 

Standard solution [NOTĘ—A volume of alcohot not ex- 
ceedtng 2% of the finał votume of the solution may be used 
to aid in dlssoMng the USP Reference Standards.]—Dissolve 
an accurately weighed quantity of USP Norgestrel RS and 
USP Ethinyl Estradiol RS in Medium, and dilute guantita- 
tivel y and stepwlse if necessary, with Medium to obtain a 
solution having known concentrations slmilar to those ex- 
pected In the Test solution. 

Test solution^ Use a portion of the solution under test 
flltered through 0.7-pm borosilicate microfiber filter. 

Chromatographic system (see Chromatography (621 ))—The 
Jiquid chromatograph is eguipped with a 247-nm detector 


(for norgestrel analysis), and a spectrofluorometric detector 
(for ethinyl estradiol analysis) with an excitation waveleqgth 
of about 285 nm and an emission wavelength of 310 nm, 
and a 4.6-mm x 15-cm column that contalns packing L7. 
The flow ratę is about 1 mL per minutę. Chromatograph the 
Standard solution, and record the peak responses as directed 
for Procedurę: the relative retention times are about 0.7 for 
ethinyl estradiol and 1.0 for norgestrel; and the relative 
standard devlation for replicate injections is not morę than 
3.0% for the ethinyl estradiol and norgestrel peaks. 

Procedurę —Separately inject equal vo(umes (about 
100 piL) of the Standard solution and the Test solution into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the guanti- 
ties, in mg, of norgestrel (C 21 H 2 fl 0 2 ) and ethinyl estradiol 
(C 2 oH 24 0 2 ) disso(ved by the formula: 

(5O0Q(jW Cs) 

in which C is the concentration, in mg per mL, of the ap- 
propriate USP Reference Standard in fne Standard solution; 
and r u and r s are the peak responses obtained from the Test 
solution and the Standard solution, respectively, 

Tolerances —Not less than 75% (Q) of the labeled amount 
of C 2 iH 2 a 0 2 and C 2 { jH 24 0 2 is dlsso!ved in 60 minutes. 
UniformBty of dosage iinifs (905): meet the require- 
ments, 

Assay— 

Mobile phase —Prepare a degassed mlxtureof water, ace- 
tonitrile, and methanol (45:35:15). Make adjustments if nec¬ 
essary (see System Suitability under Chromatography (621)). 

Standard preparation —Dlssolve an accurately weighed 
guandty of USP Norgestrel RS and USP Ethinyl Estradiol RS 
in Mobile phase, and dilute quantltatively, and stepwlse if 
necessary, with Mobile phase to obtain a solution haying 
known concentrations of about 100 pg of norgestrel per mL 
and 1 0 pg of ethinyl estradiol per mL. 

Assay preparation —Transfer an accurately counted num- 
ber of Tablets, equivalent to about 10 mg of norgestrel, to a 
200-mL vo]umetric fiask. Add 100.0 mL of Mobile phase , ac¬ 
curately measured, sonicate for lOminutes to dlsintegrate 
the Tablets, and shake by mechanical means for 20 minutes. 
Centrifuge the elear portion of the solution at about 2000 
rpm for 10 minutes, and filter the elear supernatant. 

Chromatographic system (see Chromatography (621))—The 
Jiquid chromatograph is eciuipped with a 215-nm detector 
and a 4.6-mm x 1 5-cm column that contains 5-|im packing 
L7. The flow ratę is about 1 mL per minutę. Chromatograph 
the Standard preparation, and record the peak responses as 
directed for Procedurę: the relative retention times are about 
1.0 for ethinyl estradiol and 1.5 for norgestrel; the resolu- 
tion, R, between the two major peaks is not less than 2.5; 
and the relative standard deviation for replicate injections is 
not morę than 2 . 0 %. 

Procedurę —Separately inject equal volumes (about 50 pL) 
of the Standard preparation and the Assay preparation Into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of ethinyl estradiol (C 20 H 24 O 2 ) and norgestrel 
(C 2 iH 2 @0 2 ) in the portion of Tablets taken by the formula: 

100C(te / rs) 

in which C is the concentration, in mg per mL, of the rele- 
vant USP Reference Standard in the Standard preparation; 
and r u and rs are the peak responses for the relevant analyte 
obtained from the Assay preparation and the Standard prepa¬ 
ration, respectlvely. 
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Nortriptyline Hydrochloride 



Ct 9 H 2 iN ■ HCI 299.84 

1-Pro pan a minę, 3-(10,11 -dihydro-5H-dibenzo[a,d] 
cyelohepten-5-ylidene)-N-methyI-, hydrachloride; 

10,11 -Dihydro-N-mefhyl-SH-dibenzo^jlcycloheptene-A 5 ' y- 
propylamine hydrochloride [894-71 “3]. 

DEFINITION 

Nortriptyline Hydrochloride contains NLT 97.0% and NM 
101.5% of nortriptyline hydrochloride (C 19 H 21 N ■ HCI), cal- 
cufated on the dried basis. 

IDENTIFICATION 
O A. fRFRARED AOSORPTiON (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay . 

* C Identification Tests—Generał, Chloride ( 191 ): Meets 

the reauirements when tested as specified for alkaloidai 
hydrocnlorides 

ASSAY 
o Procedurę 

Solution A: Phosphoric acid and water (1:10) 

Buffer: Dissolve 1,4 g of dibasrc sodium phosphate tn 
1 L of water, and adjust with Solution A to a pH of 7.7, 
Mobile phase: Methanol and Buffer (70:30) 

Standard solution: 0.2 mg/mL of USP Nortriptyline Hy¬ 
drochloride RS in Mobile phase 
Sample solution: 0.2 mg/mL of Nortriptyline Hydro¬ 
chloride In Mobile phase 
Chromatographic system 
(See Chromatography { 621), System Suita bil ity .) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 25-cm; 5-fim packing L7 
Column temperaturę: 45* 

Flow ratę: 1.5 mL/min 
Injection volume: 10 UL 

Run time: 1 .3 times the retention time of nortriptyline 

System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2,0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Caiculate the pereentage of nortriptyline hydrochloride 
(CjgH^iN - HCI) in the portion of the sample taken: 

Result = (ry/fs) x (C s/Cu) x 1 00 

tu - peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs = concentration of USP Nortriptyline 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu ~ concentration of Nortriptyline Hydrochloride 
in the Sample solution (mg/mL) 


Acceptance criteria: 97,0%"] 01.5% on the dried basis 

IMPURITIES 

a Residue on Ngnition (281): NMT 0.1% 


Delete the foflowing ; 

•* Heaw Metals, Method U (231): NMT 10 ppm® p^iai 1 

e Organic Bmpurities 

Solution A: 400 mg/mL of tetrabutylammonium hy- 
droxide in water 

Solution B: Phosphoric acid and water (1:7) 

Buffer: Disso]ve 0.7 g of potassium dihydrogen phos¬ 
phate in 900 mL water. Add 3.25 ml of Solution A, and 
adjust with Solution B to a pH of 7.5. Di! u te with water 
to 1 L, 

Mobile phase: Methanol and Buffer (75:25), [NOTE“ 
The Mobile phase rado can be adjusted to 70:30 to 
meet the system suitability reguirements.] 

System suitability solution: 2.0 pg/mL each of USP 
AmitriptyEine Related Compound B RS, USP 
Cydobenzaprine Related Compound B RS, and USP 
Nortriptyline Hydrochloride RS in Mobile phase 
Standard solution: 2.0 pg/mL of USP Nortriptyline Hy¬ 
drochloride RS in Mobile phase 
Sample solution: 2.0 mg/mL of Nortriptyline Hydro¬ 
chloride in Mobile phase 
Chromatographic system 
(See Chromatography (621), System Suitability .) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 15-cm; 5-pm packing L7 
Column temperaturę: 35°. [Notę—T he Column tem¬ 
peraturę can be adjusted to 45° to meet the system 
suitability reguirements.] 

Flow ratę: 1 mL/min 
Injection volume: 10 pL 

Run time: 3 times the retention time of nortriptyline 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 1.4 between the amitriptyJine re¬ 
lated compound B and cydobenzaprine related com¬ 
pound B peaks; NLT 2,0 between the 
cydobenzaprine related compound B and nor- 
tnptyline peaks, System suitability solution 
Retative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Caiculate the pereentage of any individuai impurity in 
the portion of Nortriptyline Hydrochloride taken: 

Result = ( 1 ru/r s ) x (Cs/Cu) x (1 ff) x 100 

r u = peak response of each individual impurity 
from the Sample solution 
rs - peak response of nortriptyline from the 
Standard solution 

Cs - concentration of USP Nortriptyline 

Hydrochloride RS In the Standard solution 
(mg/mL) 

Cu = concentration of Nortriptyline Hydrochloride 
in the Sample solution (mg/mL) 

F - reiative response factor (see labie 1) 

Acceptance criteria: See Table ?. Disregard peaks less 
than 0.05% of the area of the principaf peak from the 
Sample solution. 
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Table 1 


Name 

UteBative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (°/oj 

Amitriptyline related 
compound A a 

0.5 

1.0 

0.05 

Amitriptyline related 
compound B 

0.8 

0.58 

0.15 

Cydobenzaprine re¬ 
lated compound B 

0.9 

1.0 

0.10 

Nortriptyline 

1.0 

,_. 

_ 

Any other EndMdual 
impurity 

— 

1.0 

0.10 

Totaf impurities 

— 

— 

0.2 


a Dibenzosuberone. 

SPtdHC TE5T5 

• Loss on Drying <731) 

Analysis: Dry a sample at 105° for 3 h. 

Acceptance criteria: NMT 0.5% 

ADDDTSONAL REQUIREMENT5 

* Packaging and Storace: Preserve En tight, light-resistant 

containers. 

■ USP Refekence Standards (11) 

USP Amitriptyline Related Compound B RS 
5-[3-(Dimethylamino)propyl]-1 0,1 l-dihydro-5H-drbenzQ 
[o,d]-cydohepten-5-oL 
OoHasNO 295,42 

USP Cyclobenzapnne Related Compound B RS 
3-(5fTDibenzQ[ó,i^cyclohepten-5-ylEdene)"N-methyl- 
1-propanamine hydrochloride. 

C^HisN-HCI 297.81 

USP Nortriptyline Hydrochloride RS 


Nortriptyline Hydrochloride Capsules 

» Nortriptyline Hydrochloride Capsules contain 
nortriptyline hydrochloride equivalent to not less 
than 90.0 percent and not morę than 110.0 per- 
cent of the labeled amount of nortriptyline 
(C 19 H 21 N). 

IPatkaging and sforage—Preserve in tight containers. 

USP Ręference standards <11 )— 

USP Nortriptyline Hydrochloride RS 

I de nt if icat i on— 

A: Transfer the contents of Capsules, egu iva lent to about 
50 mg of nortriptyline hydrochloride, to a suitable fiask. Add 
15 ml of chloroform, insert the stopper En the fiask, and 
shake for 15 minutes. Transfer the mixture to a suitabte cen- 
trifuge tubę, and centnfuge at about 2900 rpm for about 
5 minutes. Pass through a suitable filter paper containing a 
smali amount of anhydrous sodium sulfate. Evaporate the 
filtrate to dryness, and dfssolve the residue in 0.5 mL of 
chloroform: the IR absorption spectrum of this solution ex- 
hfbits maxima only at the same wavelengths as that of a 
Standard solution p repa red by dissolving 50 mq of USP Nor- 
triptyllne Hydrochloride RS En 0.5 mL of chloroform. 

B: A filtered solution in water of the contents of Cap¬ 
sules, equivalent to nortriptyline hydrochloride solution (1 in 
20), responds to the tests for Chloride <191), when tested as 
specified for alkaloidal hydrochiorides. 


Dlssofcition (711)— 

Medium: water; 500 mL. 

Apparatus 1: 100 rpm, 

77me: 30 minutes. 

Procedurę —Determine the amount of CipHziN dissolved, 
employing the procedurę set forth in the Assay, ma king any 
necessary modlncations. 

Tolerances —Not less than 80% (Q) of the labeled amount 
of CisH^iN is dissolved In 30 minutes. 

Uniformity of dosage units <905): meet the require- 
ments. 

Assay— 

Phosphote buffer —Dissofye 1.63 g of monobasic potas- 
sfum pnosphate in 1 L of water, ano adjust with 1 N potas- 
sium hydroxide to a pH of 6.7. 

Mobile phase —P rep are a filtered and degassed mixture of 
acetonitrile, methanol, and Phosphate buffer (40:43:1 7). 

Make adjustments Ef necessary (see System Suitability under 
C hromatogruphy (621)). 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Nortriptyline Hydrochloride RS in methanol, 
and dl lute quantltatively, and stepwlse rf necessary, with 
methanol to obtain a solution having a known concentra- 
tion of about 0.38 mg per mL 

Assay preparation —Weigh, empty, and comblne the con¬ 
tents ot not less than 20 Capsules. Transfer an accurately 
weighed portion of the powder, equivalent to about 76 mg 
of nortriptyline hydrochloride, to a 200-mL volumetnc fiask, 
and dissolve En about 150 mL of methanol. Shake by me- 
chanical means for 15 minutes, dflute with methanol to vol- 
ume, mix, and filter. 

Chromatographic system (see Chromatography <621»-—The 
Iiquid chromatograph Is eauipped with a 239-nm detector 
and a 4.6-mm x 25-cm column that contalns pacldng L10. 
The flow ratę is about 2.5 ml per minutę. Chromatograph 
the Standard preparation , and record the peak responses as 
directed under Procedurę: the column efficiency is not less 
than 500 theorefical plates, the tailing factor is not morę 
than 3.0, and the relative standard deviation for replicate 
Injections is not morę than 2 . 0 %. 

Procedurę —Separately inject equal voiumes (about 10 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatoarams, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of nortriptyline (C 19 H 21 N) in the portion ot Cap¬ 
sules taken by the formula: 

(263.38 / 299.84)(200Q(r u /r s ) 

in which 263.38 and 299.84 are the molecular weights of 
nortriptyline and nortriptyline hydrochloride, respectively; C 
is the concentration, in mg per mL, of USP Nortriptyline 
Hydrochloride RS in the Standard preparation ; and n> and r$ 
are the peak responses obtained from the Assay preparation 
and the Standard preparation , respectivefy. 


Nortriptyline Hydrochloride Orał 
SoGution 


» Nortriptyline Hydrochloride Orał Solution con- 
tains nortriptyline hydrochloride equiva!ent to 
not less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of nor¬ 
triptyline (C 19 H 21 N). 

Packaging and storage— Preserve in tight, IEqht-resistant 
contain ers. 
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USP Refererrce standard* (11)“ 

USP Nortriptyline Hydrochloride RS 

Identification— 

A: Transfer a measured volume of Orał Solution, equiva- 
lent to about 50 mg of nortriptyline hydrochloride, to a suit- 
able separator, and render the solution distinctly afkaline (to 
a pH of 11 or above as indlcated by pH indicator paper) by 
the dropwise addition of 1 N sodium hydroxide. Extract 
with 15 mL of chloroform, and filter the chloroform extract 
through about 2 g of anhydrous sodium sulfate that has 
been previously washed with chloroform. Evaporate the 
chloroform extract with the aid of heat and a current of air 
to dryness, and dissoJve the residue in 0.5 ml of chloroform: 
the IR absorption spectrum of this solution exhibits maxima 
only at the same waveiengths as that of a Standard solution 
obtained by dissoMng 50 mg of USP Nortriptyline Hydra¬ 
ch loride RS in 25 ml of water and proceeding as directed 
for the test specimen. 

R: It responds to the tests for Chloride (1 91), when tested 
as spedfiea for alkaloida! hydrochiorides. 

Ursiformsty of dosage units (905)— 

FOR ORAŁ SOLUTION PACKAGED IN 5INGLE-UNIT CONTAINERS: 
meets the reguirements, 

DeliverabQe volume (698)— 

FOR ORAŁ SOLUTION PACKAGED IN MULTIPLE-UNIT CONTAfNERS: 
meets the reguirements. 
pH (791); between 2.5 and 4.0. 

Alcoliol Determiraation, Method //(611): between 3.0% 
and 5.0% of C*H s OH. 

Assay— Transfer an accurately measured volume of Orał So¬ 
lution, equivalent to about 1 0 mg of nortriptyllne, to a 
125-mL separator. Add 20 ml of water, mix, and render the 
solution distinctly aikaline (to a pH of 11 or above as indi- 
cated by pH Endicator paper) by the dropwise addition of 
sodium hydroxide solution (1 in 2 ), Extract the nortriptyline 
with four 25-mL portions of chloroform, filtertng each ex- 
tract Ento a 250-mL beaker through about 1 2 g of anhy¬ 
drous sodium sulfate previously washed with 25 mL of chlo¬ 
roform. Rinse the sodium sulfate with four 5-mL portions of 
chloroform, and coilect the rinsings in the beaker. Evaporate 
the combi ned chloroform solution with the a id of heat and 
a current of air to about 10 mL. Transfer the contents of the 
beaker with the aid of chloroform to a 200-mL volumetnc 
fiask. Evaporatę the chloroform with the aid of air alone to 
dryness. [Cout/on— Do not use heat] Dtssolve the residue in 
1.7 mL of hydrachloric add, difute with water to volume, 
and mlx. Transfer 10.0 mL of the solution to a 50-mL volu- 
metrie fiask, difute with water to volume, and mix to obtain 
the Assay preparation. Concomitantly determine the ab- 
sorbances of the Assay preparation and a Standard solution 
of USP Nortriptyline Hydrochloride RS in water having a 
known concentration of about 11.4 fig per mL in 1-cm cells 
at the waveiength of maximum absoroance at about 239 
nm, with a suitable spectrophotometer, using water as the 
blank. Calculate the guantEty, in mg, of C 19 H 21 N in the por- 
tion of Orał Solution taken by the formula: 

(263.38/299.84X0(^/45) 

tn which 263.38 and 299.84 are the moiecutar weights of 
nortriptyline and nortriptyline hydrochloride, respectively; C 
is the concentration, in pg per mL, of USP Nortriptyline Hy¬ 
drochloride RS in the Standard solution; and A v and A$ are 
the absorbances of the Assay preparation and the Standard 
solution, respectively. 


Noscapirae 



C 2 2H 2 ^N07 413.42 

1 (3H)-lsobenzofuranone, ó,7-dimethoxy-3-(5,6,7,8-tetra- 
hydro-4-methoxy-6-methyhl,3-dioxolo[4,5-g]isoquinoIin- 
5-yl), [5-(R*,5*)]-; 

Narcotine [128-62-1]. 

DEFINITION 

Noscapine contams NLT 99.0% and NMT 100.5% of nos¬ 
capine (C 22 H 23 NG 7 ), cakulated on the anhydrous basis, 

IDENTIFICATION 

® A. Infrared Absorption (197K): Do not dry specimens. 

« B. Ultraviolet Absorption (197U) 

Solution: 60 jig/mL 
Medium: Methanol 

Acceptance criteria: Meets the reguirements 

® C. 

Analysis: Place about 100 mg En a smali porcelajn clish, 
add a few drops of sulfuric acid, and stir, 

Acceptance criteria: A greenish yelfow solution is pro- 
duced, and on warming it becomes red and then turns 
violet. 

ASSAY 

• Procedurę 

Sample solution: Dissolve about 1.5 g of Noscapine in 
25 mL of glacial acetic acid. 

Analysis: Add 25 mL of dioxane and 5 drops of crystal 
violet TS to the Sample solution , and titrate with 0.1 N 
perchloric acid V5 to a bfue endpoint. Perform a blank 
determinadon, and make any necessary correction. Each 
mL of 0.1 N perchloric add is equrvalent to 41.34 mg 
of noscapine (C 22 H 23 NO?). 

Acceptance criteria: 99.0%-l 00.5% on the anhydrous 
basis 

IMPURITIES 

• RESIDUE ON ICNfTlON (281): NMT 0.1% 

■ Chlohide and Sulfate, Chloride (221); A 700-mg portion 
shows no morę chloride than corresponds to 0.20 mL of 
0.020 N hydroehlonc acid (0.02%). 

• Limit of Morphine 

Sample solution: Dissoive 100 mg in 10 mL of 0.1 N 
hydrochloric add. 

Analysis: To I.OmL of the Sample solution add 5.0 mL 
of diluted ferricyanide reagent (prepared by dissoMng 
0.50 g of potassium ferricyanide in 50 mL of water, 
adding 0.50 mL of ferric chloride TS, and diluting 
5,0 mL of the resulting solution to 25.0 ml). 

Acceptance criteria: No blue or dark green coior devel- 
ops within 1 min. 

O OftDINARY IMPURITIES (466) 

Standard solution: Chloroform 

Test sofutron: Chloroform 

Eluant: Ethyl acetate and ether (80:20) 

Visualization: 1 7; then examine the piąte immediately. 
Acceptance criteria: The sum of the intensities of aII 
secondary spots of the Test solution corresponds to 
NMT 1.0%. 
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SPECIFIC TE5TS 

* Melting Rangę or Temperaturę <741): 1 74M 76° 

* Optical Rotation, Specific Rotation (781S) 

Sample solution: 20 mg/ml in 04 N hydrochloric acid 
Acceptance criteria: +42 d to +48° 

* Water Determinatign, Method I <921): NMT 1.0% 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in welhclosed 
contamers. 

* USP Reference Standards <11) 

USP Noscapine RS 


Noyobiocin Sodium_ 

CjiHjsNiNaOn 634.61 

Benzamide, N“[7-[[3-0-(aminocarbonyi)-6“deoxy-5-C-methyl- 
4 ■- O-methyI-/TL- fyxo -hexopy ranosy I]oxy]-4-hydroxy- 
8-methyl"2-oxo-2H-l-benzopyran-3-yr]-4-hydroxy- 
3-{3*methyl-2-butenyj) / monosodium salt. 

Noyobiocin, monosodium salt [1476-53-5]. 

» Noyobiocin Sodium has a potency equivalent 
to not less than 850 pg of noyobiocin 
(C 3 iH 3 ó N 2 0 h) per mg, calculated on the dried 
basis. 

Packaging and storage —Preserve in tight containers, 

USP Reference standards (11)— 

USP Noyobiocin RS 

Identification— 

Ar Prepare a test solution by dissolving a quantity of it in 
methanoi to obtain a concentration of about 1 mg of 
noyobiocin per ml. Similarly prepare a Standard solution, 
using USP Noyobiocin RS. Separately apply 1-pL portions of 
the test solution and the Standard solution to a suitabfe 
thin-layer chromatographic piąte (see Chromatography 
<621)) coated with a 0.25-mm layer of chromatographic srk 
ica gel mixture, and allow the spots to dry. Place the piąte 
in a chromatographic chamber equilibrated with a solvent 
system consisting of a mixture of chloroform, methanoi, and 
ammonium hydroxide (75:25:1), and deyelop the chromat- 
ogram. When the soivent front has moved about three- 
fourths of the fenglh of the piąte, remove the piąte from 
the chamber, ana allow to dry, Locate the spots on the 
piąte by examination under short-wavelengtn UV light: the 
R f value of the principal spot obtained from the test solution 
corresponds to that obtained from the Standard solution. 

8: The residue obtained by igniting it responds to the 
tests for Sodium (191). 

Specific rotation <781S): between -50° and -58°. 

Test solution: 50 mg per ml, in a mixture of methanoi 
and hydrochloric acid (100:1). 

Crystallinity (695): meets the requirements, 
pH (791): between 6.5 and 8.5, in a solution containing 
25 mg per ml. 

Loss on drying (731)—Dry about 100 mg, accurately 
weighed, in a capillary-stoppered bottle in vacuum at a 
pressure not exceeding 5 mm of mercury at 60° for 3 hours: 
It loses not morę than 6.0% of its weight 
Residue on ignition (281): between 10.5% and 12.0%,. 
the charred residue being moistened with 2 ml of sulfuric 
acid and an ignition temperaturę of 550 ±50° being used. 

Change to read: 

Assay— Dissolve a suitable ąuantity of Noyobiocin Sodium, 
accurately weighed, in an accurately measured yolume of 


*Buffer 8.3 9 i.mh^ 2 oi 7 > sufficient to obtain a stock solution 
of conyenient concentration. Proceed as directed under An- 
tibfotks—MicrohialAssays (81), using an accurately measured 
yolume of this stock solution diluted quantitatively and step- 
wise with *Buffer B o o ccn l-M^y-zom to yWd a Test Dilution 
havinq a concentration assumed to be equaf to the median 
dose fevel of the Standard. 


Novobiocin Sodium Intramammary 
Infusion 

» Novobiocin Sodium intramammary Infusion is a 
suspension of Noyobiocin Sodium in a suitable 
vegetable oil vehicle. It contains suitable preser- 
vative and suspending agents. It contains the 
equivalent of not less than 90.0 percent and not 
morę than 125.0 percent of the labeled amount 
of noyobiocin (C 31 H 36 N 2 O 11 ). 

Packaging and storage— Preserve in disposable syrtnges 
that are well-closed containers. 

Labeling —La bel it to indicate that it is for veterinary use 
oniy. 

USP Reference standards (11)— 

USP Noyobiocin RS 

Wafer Determlnation, Method I (921): not morę than 
1 . 0 %, 20 mL of a mixture of toluene and methanoi (7:3) 
being used in piace of methanoi tn the titration yessel. 

Change to read : 

Assay —Proceed as directed for noyobiocin under Antibiot- 
ks—Microbial Assoys (81), expetllng the contents of a sy- 
ringe of Intramammary Infusion into a high-speed blender 
jar containing 1,0 mL of polysorbate 80 and 499.0 ml of 
m 8uffer B.3m and blend for 3 to 5 minutes. Allow 

to stand for 10 minutes, and dilute quantitatively and step- 
wise with m Buffer 8 . 6 # (C n 1 ^^ 20175 to obtain a Test Dilution 
having a concentration of noyobiocin assumed to be equaf 
to the median dose Ieve3 of the Standard. 


Nystatin 



C 47 H 75 NO 1 ? 926.09 

Nystatin A; 

14,39-Dioxabicyclo[33.3.1]nonatriaconta-19,21,25,27,29,31- 
hexaene-36-carboxylic acid, 33-[(3-amino-3,6-dideoxy-/J- 
D-mannopyranosyI)oxy]-1,3,4,7,9,11,17,37-octahydroxy- 
15,16,18-trimethyl-13-oxo, (1 S,3R,4R,7R,9/?,11 R, 155,16/?, 

1 7R t 185,19 £,21 £,25£,27£,29£,31 £,33fl,355,3ó/?, 375)-; 

(15,3/?,4/?,7K,9R,l 1 155,16fl,1 71?, 185,19 £,21 £,25£,27£,29£, 

31 £,33fl,355,3ó/?,375)-33~[(3-Amino-3 l 6-dideoxy-/k>man- 
nopyranosyl)oxy3-1,3,4,7,9,11,17,37-octahydroxy-15,16, 
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18-trimethyl-l B-oxo-l 4,39-dioxabicydo[33.34 Jnona- 
triaconta-1 9,21,25,27,29,31 -hexaene-36-carboxylic acid 
[1400 61 -9], 

DEFINITION 

Nystatin is a substance or a mixture of two or morę sub- 
stances produced by the growth of Streptomyces noursei 
Brown et ai. (Fam. Streptomycetaceae). It bas a poteney 
of NIT 4400 USP Nystatin Units/mg or, where intended 
for use in the extemporaneous preparation of ora! suspen¬ 
sions, NLT 5000 USP Nystatin Units/mg. 

IDENTIFICATION 

6 A, Ultraviolet Absorption (197U) 

Sample stock solution: Transfer a suitable quantity of 
Nystatin to a suitabie glass-stoppered voiumetric fiask, 
add methanoi and glacial acetic acid, using 25% and 
5% of the ftnai volumes respective!y, mix to dissolve, 
diiute with methanoi to voiume, and mix. 

Sample solution: 10 (xg/mL of Nystatin from the Sam- 
ple stock solution in methanoi 
Acceptance criteria: Azw/Aiizm, 0.90-1.25 

ASSAY 

* Procedurę 

(See Antibiotics—Microbial Asscjys (81).) 

Analysis: Proceed as directed in the chapter. 
Acceptance critena: NLT 4400 USP Nystatin Units/mg; 
where intended for use in the extemporaneous prepara¬ 
tion of orał suspensions, NLT 5000 USP Nystatin Units/ 
mg 

5PECIFIC TE5T5 

® Suspendability (where packaged for use in the extempo- 
raneous preparation of orał suspensions) 

Analysis 

1. Transfer about 200 mg, accurately weighed, to a 
250-mL beaker containing 200,0 mL of water, and 
disperse by stirring gently with a stirring rod. Al Iow 
to stand for 2 min, and observe the suspension. 

2. if there is any sediment, assay the undisturbed sus¬ 
pension as directed for Nystatin in Antibiotics — Micro* 
bioi Assays (81), using a suitable aliguot blended in a 
high-speed blender for 3~5 min with a sufficient vol- 
ume of dimethylformamide to obtain a solution hav- 
ing a concentration of 400 USP Nystatin Units/mL 
DiTute this stock solution quantitatively with Buffer B . 
6 to obtain a Test Dilution having a nystatin concen- 
tration assumed to be equaf to the median level of 
the standard, 

Acceptance criteria 

1. The materiał is in suspension, and little or no sedi¬ 
ment is present on the bottom of the beaker. 

2. if there is any sediment, the undisturbed suspension 
contains NLT 90.0% of the expected number of USP 
Nystatin Units, based on the poteney obtained in the 
Assay. 

o Crystalmnity (695) (where packaged for use in the ex- 
temporaneous preparation of orał suspensions): Meets 
the requirements 

° PH (791) 

Sample suspension: 3% aqueous 
Acceptance critena: 6.0-8.0 

* LOSS ON DRYBNG (731) 

Sampfe: 100 mg 

Analysis: Dry the Sample in a capiliary-stoppered bottle 
under vacuum at a pressure not exceeding 5 mm of 
mercury at 60° for 3 h* 

Acceptance arteria: NMT 5.0% 

* CoMPosmoM 

Solution A: Acetonitrile and 0.05 M ammonium acetate 
(29:71) 

Solution B: Acetonitrile and 0.05 M ammonium acetate 
(60:40) 


Mobile phase: See Tobie 1. 


Tabłe 1 


Time 

(min) 

Solution A 

w 

Solution B 

0 

100 

0 

25 

100 

0 

35 

0 

100 

40 

0 

100 

45 

100 

0 

50 

100 

0 


System suitabiiity solution: Dissolve 20 mg of Nystatin 
in 25 mL of methanoi, and difute with water to 50 ml. 
To 10.0 mL of the resuiting solution add 2,0 mL of di- 
lute hydrochforic acid, ano ailow to stand at room tem¬ 
peraturę for 1 h. 

Standard solution: 0.4 mg/ml of USP Nystatin RS in 
dimethy] $uffoxide. Protect this solution from light, storę 
refngerated, and use within 24 h. 

Sample solution: 0.4 mq/mL of Nystatin in dimethyl 
suifoxide. Protect this solution from [ight, storę refnger- 
ated, and use within 24 h. 

Chromatographk system 
(See Chromotograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 304 nm 

Cotumn: 4.6-mm x 15-cm; base-deactivated, end- 
capped 5-pm packing LI 

Column temperaturę: 30° 

Flow ratę: 1 mL/min 
injection voiume: 20 pL 
System suitabiiity 

Sam p !e s: Sys tem s uitability s olu tion and Stondard 
solution 

[Notę—T he nystatin Al peak elutes at 14 min, Identify 
this peak using the Standord solution .] 

Suitabiiity reguirements 

Resolution: NLT 3.5 between the two major peaks, 
System suitabiiity solution 
Analysis 

Sample: Sample solution 

Calculate the percentage of each peak: 

Result = (ru/rj) x 100 

fu - area of each indMdual peak 

rr - total area of all peaks except those eluting in 

less than 2 min 

Acceptance criteria: NLT 85.0% of nystatin Al; NMT 
4.0% of any other indivtdua! componenL Disregard any 
peaks eluting in less than 2 min. 

ADDITIONAL REQUIREMENTS 

o Packaging and Storage: Preserve in tight, light-resistant 
containers. 

• Labeling: Where packaged for use in the extemporane- 
ous preparation of orał suspensions, the label so States. 

® USP Reference Standards (11) 

USP Nystatin RS 


Nystatm Cream 

DEFINITION 

Nystatin Cream contains NLT 90.0% and NMT 130.0% of 
the labefed amount of USP Nystatin Units. 
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ASSAY 

* Procedurę 

(See Antibiatics—Microbial Assays (81),) 

Sample solution: 400 USP Nystatin Units/mL prepared 
as follows. Blend a suitable portion of Cream in a high- 
speed biender for 3-5 min with a suitable volume of 
aimethylfarmamide. 

Analysis: Proceed as directed in the chapter. Dilute an 
aliquot of the Sample solution with Buffer B.6 to obtain a 
Test Dilution havmg a nystatin concentration assumed to 
be egual to the median ievel of the standard, 
Acceptance criteria; 90.0%-1 30.0% of the labeled 
amount of USP Nystatin Units 

PERFORMANCE TEST5 

* Minimum Fili (755): Meets the reguirements 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in collapsible tubes, or 
in other tight containers, and avoid exposure to extessive 
heat, 

* USP REFERENCE STANDARDS (11) 

USP Nystatin RS 


Nystatin Lotion 

» Nystatin Lotion contains not less than 90.0 per- 
cent and not morę than 140.0percent of the la¬ 
beled amount of USP Nystatin Units. 

Packaging and storage —Preserve in tight containers, at 
controlled room temperaturę, 

USP Reference standards (11)— 

USP Nystatin RS 

pH (791): between 5.5 and 7.5. 

Assay— Proceed with Lotion as directed in the Assay under 
Nystatin Cream . 


Nystatin lozenges 

» Nystatin Lozenges contain not less than 
90.0 percent and not morę than 125,0 percent of 
the labeled amount of USP Nystatin Units, 

Packaging and storage —Preserve in tight, light-resistant 
containers, 

USP Reference standards (11)— 

USP Nystatin RS 

Disintegration (701): 90 minutes, determined as set 

forth under Uncoated Tabfets. 

pH (791): between 5.0 and 7,5, in a solution prepared by 
dissolving 1 Lozenge in 100 ml of water at 37° and al- 
lowing tne solution to cool to room temperaturę. 


Change ta read: 

Assay —Proceed as directed for Nystatin under Antibiatics — 
Microbial Assays (81), blending not less than 5 Lozenges for 
18 to 20 minutes in a high-speed biender jar containing 
100,0 mL of water. Add 400.0 mL of dimethylformamide, 
and blend for an additional 10 minutes, Dilute an accurateły 
measured vo!ume of this solution quantitativefy with a mix- 
ture of dimethylformamide and water (4:1) to obtain a 
stock solution containing about 400 USP Nystatin Units per 


ml, Dilute an accurateły measured vo!ume of this stock so¬ 
lution quantitatrve!y with * Buffer B.6 m <cn to obtain a 

Test Dilution having a nystatin coneentration assumed to be 
equal to the median dose level of the Standard, [notę— The 
Test Dilution of the specimen and the test dii u tf ans of the 
Standard contain the same amount of dimethylformamide 
(about 4%),] 


Nystatin Ointment 

» Nystatin Ointment contains not less than 
90,0 percent and not morę than 130.0 percent of 
the labeled amount of USP Nystatin Units. 

Packaging and storage —Preserve in welf-closed contain¬ 
ers, preferably at controlled room temperaturę, 

USP Reference standards (11)— 

USP Nystatin RS 

Minimum fiil (755): meets the regufrements, 

Water Determination, Method i (921): not morę than 
0.5%, 20 mL of a mixture of tofuene and methanol (7:3) 
being used in place of methanol in the titratron vessel, 
Assay— Proceed with Ointment as directed in the Assay 
under Nystatin Cream, 


Nystatin Topical Powder 

» Nystatin Topical Powder is a dry powder oom- 
posed of Nystatin and Tale. It contains not less 
than 90.0 percent and not morę than 130.0 per¬ 
cent of the labeled amount of USP Nystatin 
Units. 

Packaging and storage—Preserve in well-closed contain¬ 
ers, 

USP Reference standards (11)— 

USP Nystatin RS 

Loss on dry mg (731)—Dry about 1 00 mg, accurateły 
welghed, fn a caprllary-stoppered boltle In vacuum at a 
pressure not exceeding 5 mm of mercury at 60° for 3 hours: 
It loses not morę than 2,0% of its weight. 

Assay— Proceed with Topicai Powder as directed in the As¬ 
say under Nystatin Cream . 


Nystatin Vaqinal Suppositories 

» Nystatin Vaginal Suppositories contain not less 
than 90.0 percent and not morę than 1 30.0 per¬ 
cent of the labeled amount of USP Nystatin 
Units. 

Packaging and storage —Pre$erve in tight, light-resistant 
containers, at controlledTroom temperaturę. 

USP Reference standards (11)— 

USP Nystatin RS 

Water Determinatian, Method t (921): not morę than 
1,5%. 

Assay— Proceed with Vaginal Suppositories as directed in 
the Assay under Nystatin Tabiets. 
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Nystatin OraB Syspengicwra 

» Nystatin Orał Suspension contains not less than 
90.0 percent and not morę than 130.0 percent of 
the labeled amount of USP Nystatin Units. It con¬ 
tains suitable dispersants, fiavors, preservatives, 
and suspending agents. 

Packagino and storage —Presen/e In tight, light-resistant 
containers, 

USP Reference standards <11}— 

USP Nystatin RS 

Uniform Sty of dosage units (905)— 

FOR SUSPENSION PAC KAC ED IN 5INGLE-UNIT CONTAfNERS: meetS 
the reqmrements. 

Procedurę for content uniformity —[Notę—U se low-actinic 
glassware,] Transfer the wefl-shaken contents of 1 Container 
of Orał Suspension to a 100-mL voiumetric fiask, dfssoive n 
and dilute with methanol to volurrie, and mix. Dilute an 
accurately measured volume of this solution quantitatively, 
and stepwise if necessary, with methanol to obtain a test 
solution containing about 25 USP Nystatin Units per mL 
Similarly, prepare a Standard solution of USP Nystatin RS in 
methanol having a known concentration of about 25 USP 
Nystatin Units per ml. Concomitantfy determine the ab- 
sorbances of the test solution and the Standard solution at 
the wavelength of maximum absorbance at about 304 nm 
with a suitable spectrophotometer, using methanol as the 
blank. Calculate the quantity, in USP Nystatin Units, in the 
Container taken by the formula: 

{ClID){Au ! A$ 

in which Cis the concentration, in USP Nystatin Units per 
mL, of the Standard solution; L Is the labeled quantity, En 
USP Nystatin Units, in the Container; D is the concentration, 
in USP Nystatin Units, in the test solution, on the basis of 
the labeled quantity in the Container and the extent of dilu- 
tion; and A u and As are the absorbances of the test solution 
and the Standard solution, respectively. 

DeBiyeralble vo?ume (698): meets the requirements. 

H (791): between 4.5 and 6.0; or if it contains glycenn, 
etween 5.3 and 7.5. 


Change to read: 

Ass ay —Proceed as directed for Nystatin under Antibiot- 
ics—Microbial Assays (81), blending a suitable accurately 
measured volume of Orał Suspension, freshly mixed and free 
from air bubbies, for 3 to 5 minutes in a high-speed blender 
with a sufficient accurately measured volume of dimethyl- 
formamide to obtain a solution of convenient concentration. 
Dilute an accurately measured portion of this solution quan- 
titatively with dimethylformamide to obtain a stock solution 
containing about 400 USP Nystatin Units per mL. Dilute this 
stock solution quantitatively with 9 Buffer 8.6* (cw to 

obtain a Test Dilution havrng a concentration assumed to be 
equal to the median dose level of the Standard. 


Nystatin for Orał Suspension 

DEFINITION 

Nystatin for Orał Suspension is a dry mixture of Nystatin 
with one or morę suitable colors, drluents, suspending 
agents, f!avors, and preservatives. It contains the equiva- 
lent of NLT 90,0% and NMT 140.0% of the labeled 
amount of USP Nystatin Units. 


ASSAY 
a Procedurę 

(See Antibiotics — Microbial Assays (81).) 

Sample solution: 400 USP Nystatin Units/mL prepared 
as follows. Constitute Nystatin for Orał Suspension as 
directed tn the labeling. Blend a suitable aliguot of the 
suspension, freshly mixed and free from air bubbies, for 
3-5 min rn a high-speed blender with a sufficient vol- 
ume of dimethylformamide to obtain a solution of suit- 
abfe concentration. Diiute a portion of the resulting so¬ 
lution with dimethylformamide. 

Analysrs: Proceed as directed in the chapter. Dilute an 
a!iquot of the Sample solution with Buffer B>6 to obtain a 
Test Dilution havmg a nystatin concentration assumed to 
be equal to the median level of the standard. 

Acceptance criteria: 90.0%-140.0% of the labeled 
amount of USP Nystatin Units 

PERFORMANCE TE5TS 

* UNIFORMITY OF DOSAGE UNITS (905) 

For powder paekaged in single-unit containers 
Acceptance criteria: Meets the requirements 

* Deuverable Volume (698) 

For powder paekaged in multipfe-unit containers 
Acceptance criteria: Meets the requirements 

SPECIFIC TE5TS 

* pH (791) 

Sample suspension: Constitute as directed in the 
iabellng. 

Acceptance criteria: 4.9-5.5 

* WATER Determinatiom, Method I (921): NMT 7.0% 

ADOITJONAL REQUIREMENTS 

* Packaginc and Storage: Preserve in tight containers. 

* USP Reference Standards (11) 

USP Nystatin RS 


HystatSm TabEets 

DEFINITION 

Nystatin Tablets eon tam NLT 90.0% and NMT 1 30.0% of 
the labeled amount of USP Nystatin Units. 

ASSAY 

9 procedurę 

(See Antibiotics—Microbial Assays (81).) 

Sample solution: 400 USP Nystatin Units/mL prepared 
as follows. Blend NLT 5 Tablets for 3-5 min in a high- 
speed blender with a sufficient volume of dimethylform¬ 
amide to obtain a solution of suitable concentration. 
Dilute a portion of this solution with 
d i methy [formami de* 

Analysis: Proceed as directed in the chapter. Dilute an 
altąuot of the Sample solution with Buffer B,6 to obtain a 
Test Dilution having a nystatin concentration assumed to 
be equal to the median level of the standard. 
Acceptance criteria: 90,0%-1 30.0% of the labeled 
amount of USP Nystatin Units 

PERFORMANCE TEST5 

* Disintegration (701) 

Time: If plain-coated, 120 min 
Acceptance criteria: Meet the reguirements 

SPECEFIC TEST5 

e LOSS ON DRYINC ( 731 ) 

Sample: 100 mg of powdered Tablets 
Analysis: Dry the Sample in a capillary-stoppered bottle 
under vacuum at a pressure not exceedlng 5 mm of 
mercury at 60 D for 3 h. 

Acceptance criteria: If plain-coated, NMT 5.0%; if film- 
coated, NMT 8.0% 
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ADDITIONAL REQU1REMENTS 

• Packaging and Storace: Preserve in tight, light-resistant 
containers. 

• Labeung: Labei the Tablets to indicatt that they are in- 
tended for orał use onfy (as distinguished from Vagina! 
Tablets), 

• USP Reference Standards (11) 

USP Nystatin RS 


Nystatin Vaqmafl insert* 

DEFINITION 

Nystatin Vaginal inserts are composed of Nystatin with suita- 
ble binders, diluents, and lubricants, Vagmal inserts con- 
tain NLT 90,0% and NMT 140,0% of the labeled amount 
of USP Nystatin Units. 

ASSAY 


Change to reatł: 

* Nystatin 

(See Antibiotics — Microbial Assays (81),) 

Sampie stock solution: 400 USP Nystatin Umts/mL in 
dimethylformamtde prepared as follows. Blend NLT 5 
Vaginal Inserts for 3-5 min in a high-speed blender with 
a suffident volume of djmethylformamide to obtain a 
solution of suitable concentration, Dilute a portion of 
this solution with dimethylformamtde. 

Test dllution: Dilute a volume of the Sampie stock solu- 
thn with "Buffer B.6% <cni-k%-zm?) to obtain a nystatin 
concentration assumed to be equal to the median dose 
level of the standard, 

Acceptance arteria: 9Q,0%-140.0% of the labeled 
amount of USP Nystatin Units 

PERFORMANCE TESTS 

* DlSiNTEGRATION (701) 

Time: 60 min 

Analysis: Use the Procedurę for Uncoated Tablets in the 
chapter, 

Acceptance criteria: Meets the requirements 

SPECIF1C TESTS 

* Loss ON Drying (731): Dry 100 mg of powdered Vaginal 
Inserts in a capillary-stoppered bottle in vacuum at a 
pressure not exceedinq 5 mm of mercury at 60° for 3 h: 
it loses NMT 5,0% of its weight. 

ADDITIONAL REQUIREMENT$ 

* Packaginc and Storage: Preserve in tight, light-resistant 

containers and, where so specified in the labeling, in a 
refrigerator. 

* USP Reference Standard* (li) 

USP Nystatin RS 


Nystatin, Neomycin Sulfate, Gramicidin, 
and Triamcinolone Acetonide Cream 

» Nystatin, Neomycin Sulfate, Gramicidin, and 
Triamcinolone Acetonide Cream contains not less 
than 90,0 percent and not morę than 140,0 per- 
cent of the labeled amounts of nystatin, neomy¬ 
cin, and gramicidin, and not less than 90,0 per¬ 
cent and not morę than 110,0 percent of the 


labeled amount of triamcinolone acetonide 
(C24H31 FOg). 

Packaging and storage —>Preserve in tight containers, 

USP Reference standard* (11)— 

USP Gramicidin RS 
USP Neomycin Sulfate RS 
USP Nystatin RS 

USP Triamcinolone Acetonide RS 

Identification— Place 2 g of Cream in a conical fiask, add 
5,0 mL of chloroform, and shake for 10 minutes. Add 15 ml 
of alcohol, and shake for an additional 10 minutes, Filter the 
solution jnto a centnfuge tubę, and evaporate the fil tratę to 
dryness, Dissolve the residue in alcohol to obtain a solution 
eontaming about 250 pg of triamcinolone acetonide per mL. 
Proceed as directed in the Identification test under Triamcino- 
lone Acetonide Cream , beginning with "Apply 10 pL of thts 
solution": the specified result is observed. 

Minimum fili (755): meets the reguirements. 


C hangę to read: 

Assay for nystatin— Proceed as directed for nystatin under 
Antihiotics—Microbial Assays (81), blending a suitable, atcu- 
rately weighed portion of Cream in a high-speed blender for 
3 to 5 minutes with a suffident, accurately measured voi- 
ume of dimethyiformamide to give a convenient concentra¬ 
tion. Dilute an accurately measured yolume of the solution 
so obtained quantitatively with dimelhyfformamide to ol> 
tain a stock solution containing about 400 USP Nystatin 
Units per mL, Dilute an accurately measured yolume of this 
stock solution quantitatively with m Buffer B.6m (CN f 2D17) tO 
obtain a Test Dtlution having a concentration of nystatin as¬ 
sumed to be equal to the median dose level of the Stan¬ 
dard. 

Assay for neomycin —Proceed with Cream as directed in 
the Assoy under Neomycin Sulfate Cream. 

Assay for gramicidin —Proceed as directed for gramicidin 
under Antibiotics—Microbial Assays (81), using an accurately 
weighed portion of Cream dissofved in 50 mL of hexanes in 
a separator, and extracted with four 20-mL partiom of 80% 
alconol Combine the extracts in a suitable volumetric fiask, 
dilute with alcohol to volume, and mix. Dilute an accurately 
measured votume of the solution so obtained quantitatively 
and stepwise with alcohol to obtain a 7est Dllution having a 
concentration of gramicidin assumed to be equal to the me¬ 
dian dose tevel of the Standard. 

Assay for triamcinolone acetonide —Proceed with 
Cream as directed in the Assay under Triamcinolone Aceto¬ 
nide Cream. 


Nystatin, Neomycin Sulfate, Gramicidin, 
and Triamcinolone Acetonide Ointment 

» Nystatin, Neomycin Sulfate, Gramicidin, and 
Triamcinolone Acetonide Ointment contains not 
less than 90.0 percent and not morę than 
140.0 percent of the labeled amounts of nystatin, 
neomycin, and gramicidin, and not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of triamcinolone acetonide 
(C?-iH ji F0 6 ). 

Packaging and storage —Preserve in tight containers. 

USP Reference standards {11)— 

USP Gramicidin RS 
USP Neomycin Sulfate RS 
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USP Nystatin RS 

USP Triamdnolone Acetonide RS 

Identifkation^Place 2 g of Ointment in a conltal fiask, 
add 5.0 mL of chloroform, and shake for 10 minutes. Add 
15 mL of alcohol, and shake for an additional 10 minutes. 
Filter the soiution into a centrifuge tubę, and evaporate the 
fiftratę to dryness. Di$$o!ve the residue in alcohol to obtain a 
soiution contalning about 250 pq of triamdnolone aceto- 
nlde per mL. Proceed as directed in the Identification test 
under Triamdnolone Acetonide Cream f beginning with "Apply 
IOjiL of this sdution": the specified resiift is obsen/ed. 
Minimum fili {755): meets the requirements. 

Water Bete rm 5 rnati on, Method I (921): not morę than 
0.5%, 20 mL of a mixture of toluene and methanol (7:3) 
being used In place of methanol in the tltration vesseI. 


Change to read : 

Assay for nystatira— Proceed as directed for nystatin under 
Antibiotics—Microbiol Assays (81), blending a suitable, accu- 
rately wejghed portion of Ointment in a high-speed blender 
for 3 to 5 minutes with a sufficient, accurately measured vot- 
ume of dimethylformamide to give a convenient concentra- 
tion. Dilute an accurately measured voiume of the soiution 
so obtained quantitatively with dimethylformamide to ob¬ 
tain a slock soiution containing about 400 USP Nystatin 
Units per mL. Dilute an accurately measured volume of this 
stock soiution quantitatively with 9 Buffet B.6* ich 1 ^- 2017 } to 
obtain a Test Difution having a concentration of nystatin as¬ 
sumed to be equal to the median dose leve! of the Stan¬ 
dard. 

Assay for neomycin —Proceed with Ointment as directed 
in the Assay under Neomycin Suffate Ointment. 

Assay for gramkidin —Proceed as directed for gramiddin 
under Antibiotics—Microbiol Assays (81), using an accurately 
weighed portion of Ointment dissoked in 50 mL of hexanes 
in a separator, and extracted with four 20-mL portions of 
80% alcohol. Combine fhe extracts in a suitable volumetric 
fiask, dilute with alcohol to volume, and mlx. Dilute an ac¬ 
curately measured volume of the soiution so obtained quan- 
titatively and stepwise with alcohol to obtain a Test Difution 
having a concentration of gramicidin assumed to be equal 
to the median dose level of the Standard. 

Assay for friamciinoloirae acetonide —Proceed with Oint¬ 
ment as directed in the Assay under Triamdnolone Acetonide 
Cream , except to read "Ointment" in place of "Cream" 
throughout. 


Nystatin, Neomydn Sulfate, 
Tniostrepton, and Triamcinc&lone 
Acetonide Cream 


» Nystatin, Neomycin Sulfate, Thiostrepton, and 
Triamdnolone Acetonide Cream contains not less 
than 90.0 percent and not morę than 130.0 per¬ 
ce nt of the labefed amounts of nystatin, neomy¬ 
cin, and thiostrepton, and not less than 90.0 per¬ 
cent and not morę than 110.0 percent of the 
labeled amount of triamdnolone acetonide 
(C24H31FO6)- 

Packaging and storage —Preserve in tight containers. 
Labeling —Labę! it to indicate that it is for veterinary use 
only. 


USP Reference standards (11)— 

USP Nystatin RS 

USP Neomycin Sulfate RS 

USP Thiostrepton RS 

USP Triamdnolone Acetonide RS 

Identification —Place 2 g of Cream in a conicat fiask, add 
5.0 mL of chloroform, and shake for 10 minutes. Add 1 5 mL 
of alcohol, and shake for an additional 1 0 minutes, Filter the 
soiution into a centrifuge tubę, and evaporate the fil tratę to 
dryness. DissoNe the residue in alcohol to obtain a soiution 
contalning about 250 |iq of triamdnolone acetonide per mL. 
Proceed as directed in tne Identification test under Tnamdno¬ 
lone Acetonide Cream , beginning with "Apply 10 pL of this 
soiution": the specified result is observed, 

Mmimum fili (755): meets the reguirements. 


Change fo read : 

Assay for nystatin— Proceed as directed for nystatin under 
Antibiotics—Microbiat Assays (81), blending a suitable, accu¬ 
rately weighed portion of Cream in a high-speed blender for 
3 to 5 minutes with a sufficient, accurately measured vol- 
ume of dimethylformamide to give a convenienfc concentra¬ 
tion. Dilute an accurately measured volume of the soiution 
so obtained quantitatively with dimethylformamide to ob¬ 
tain a stock soiution containing about 400 USP Nystatin 
Units per mL. Dilute an accurately measured voiume of this 
stock soiution quantitatively with 9 Buffet B.óm <cn i-May 2 om to 
obtain a Test Dilution having a concentration of nystatin as¬ 
sumed to be equal to the median dose levef of the Stan¬ 
dard, 


Change to read : 

Assay for neomycin —Proceed as directed for the turbidi- 
metric assay for neomycin under Antibiotics—Microbiol As¬ 
says (81), płaci ng an accurately weighed portion of Cream, 
equlva!ent to about 2.5 mg of neomycin, in a 250-mL coni- 
cal fiask, and treating it as follows. Add 50 mL of 0.01 N 
hydrochlorlc acid, and shake to disperse the Cream. Transfer 
tne mixture to a 100-mL centrifuge tubę. Wash the fiask 
with 40 mL of hexanes, with shaking, and transfer the wash- 
ing to the centrifuge tubę. Stopper the centrifuge tubę, 
shake, and centrifuge for 5 minutes. Draw off the lower 
agueous layer, and transfer it to a 250-mL volumetric fiask. 
Repeat the extractron of the hexanes layer remalning in the 
centrifuge tubę with two 50-rmL portions of 0.01 N hydro- 
chloric acid, combining the agueous extracts in the 250-mL 
voiumetric fiask. Dilute the contents of the volumetrlc fiask 
with 0.01 N hydrochlorlc acid to volume, and mix. Dilute 
this soiution quantltatively and stepwise with * Buffet 8.3# {C n 
t.m^. 20 u) to obtain a Test Dilution having a concentration as¬ 
sumed to be equal to the median dose of the Standard. 
Assay for thiostrepton— Proceed as directed for thio¬ 
strepton under Antibiotics—Microbiol Assays (81), blending a 
suitable, accurately weighed portion of Cream In a high- 
speed blender with a sufficient, accurately measured volume 
of dimethyl sulfoxide to give a convenient concentration, 
and filter. Dilute an accurately measured voiume of the fil- 
tratę so obtained quantltatively with dimethyl su1foxlde to 
obtain a Test Dilution having a concentration of thiostrepton 
assumed to be egu a! to the median dose levef of the Stan¬ 
dard. 

Assay for iriamcmoioroe acetonide —Proceed with 
Cream as directed in the Assay under Triamdnoione Aceto¬ 
nide Cream. 
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Nystatin, Neomycin Sulfate, 
Thiostrepton, and Triamcinolone 
Aceton id e Ointment 


» Nystatin, Neomycin Sulfate, Thiostrepton, and 
Triamcinolone Acetonide Ointment contains not 
less than 90,0 percent and not morę than 
130.0 percent of the labeied amounts of nystatin, 
neomycin, and thiostrepton, and not less than 
90,0 percent and not morę than 110,0 percent of 
the labeied amount of triamcinolone acetonide 

(G 24 H 31 FOg)* 

Packaging and sto ragę—Pres erve in tight containers. 
Labeling—tabel it to indicate that it is for yeterinary use 
only. 

USP Referentce standard* <11)— 

USP Nystatin RS 

USP Neomycin Sulfate RS 

USP Thiostrepton RS 

USP Triamcinolone Acetonide RS 

IdentifEcatlon —Place 2g of Ointment in a oonfcal fiask, 
add 5.0 ml of chloroform, and shake for 10 minutes. Add 
15 mL of alcohol, and shake for an additional 10 minutes. 

Fil ter the solution into a cen tri fugę tubę, and evaporate the 
filtrate to dryness. Dissolye the residue in aicohol to obtain a 
solution containing about 250j.iq of triamcinolone aceto¬ 
nide per mL. Proceed as directed in the Identification test 
under Triamcinolone Acetonide Cream , beginning with "Apply 
10 jliL of this solution"- the specified resuTl: is observed. 
Minimum fili (755): meets the reguirements, 

Assay for nystatin —[notę—P rotect Solutions that contain 
nystatin from ambient light.] 

Ammonium acetate buffer—DlssoWe 10.8 ± 1.0 g of am¬ 
monium acetate in 2500 mL of walec Adjust with acetic 
add to a pH of 6.50 ±0.05. 

Mobile phase —Mtx 2500 mL of Ammonium acetate buffer , 
lOOOmL of acetonitrile, and 500 ml of methanoL Pass 
through a 0.45-pm nylon filier. 

BHT solution—ANeigh about TOg of butylated hydroxytok 
uene, and transfer to a 1000-mL volumetric fiask, Dilute 
with methanol to volume, and mix. 

Standard preparation —In dupiicate, dissolve an accurately 
weighed quantity of USP Nystatin RS in BHT solution to ob¬ 
tain a solution haylng a known concentration of about 5400 
USP Nystatin Units per mL, Storę in fow-actinic glassware. 

System suitability solution— Weigh about 50 mg of USP 
Nystatin RS, and transfer to a 50-mL low-actinic vofumetric 
fiask, Add 0.5 mL of 0.01 N sodium hydroxide, and allow to 
sit for 1 minutę. Add 5 mL of Ammonium acetate buffer: Add 
about 25 mL of methanol, and sonicate to dissolye. Dilute 
with methanol to yolume, and storę in low-actinic giass- 
ware, 

Assay prepararion—Tboroughly mix the Ointment prior to 
sampling, In dupiicate, accurately weigh about TOg of 
Ointment having a known density into a low-actinic sample 
bottte. Add 20.0 ml of BHT solution, and insert a polytef- 
coated magnetic stir bar having dtmensions of about 12.7 x 
7.9 mm. Clamp the bottles onto a suitable mixer mili, 1 and 
mix for a minimum of 5 minutes at about 30 Hz. Centrifuge 
at about f 350 x g for 5 minutes, or until the supematant is 
elear. Transfer the supematant to low-actinic glassware, 

Chromatographk system (see Chromatography <621))—The 
fiąuid chromatograph is eguipped with a 3Q4-nm detector 


and a 3,9-mm x 15-cm column that contains 4-pm packing 
LT. The column temperaturę is mamtained at 40% and the 
fbw ratę is about 2.0 ml per minutę, [notę—S olutions con¬ 
taining nystatin should be stored at 8° until they can be 
injected into the chromatograph,] Chromatograph the Stan¬ 
dard preparation and the System suitability solution , and re- 
cord the peak areas as directed for Procedurę: using the Sys¬ 
tem suitability solution, the relatiye retention times for the 
nystatin Al and nystatin A2 peaks are about 1.0 and 1.4, 
respectively; the column efficiency, using the nystatin 
Al peak, is not less than 1200 theoretical piates; the tailing 
factor is not morę than 2.0; and the relative standard devia- 
tion for replicate mjections is not morę than 3,0%, [NOT£— 
After the condusion of the run, rinse the column with a 
mixture of acetonitrile and water (85:15) until the baseline 
is stable, and storę in this solution. At the beginning of the 
next run, rinse with Mobile phase until the baseline is 
stable.] 

Procedurę— Separatdy inject equal volumes (about 15 pL) 
of the dupiicate Standard preparation and Assay preparation 
into the chromatograph, record the chromatograms, and 
measure the peak areas for nystatin Al and nystatin A2. 
Caiculate the guantity, in USP Nystatin Units, of nystatin in 
the portion of Ointment taken by the formula: 

20(Q/Wu)(rJr f ) 

in which C* is the concentration of USP Nystatin RS, in USP 
Nystatin Units per mL, of the Standard preparation; W u is the 
weight, in g, of Ointment taken to prepare the Assay prepa* 
radon; and r u and r x are the average peak areas of the sum 
of nystatin Al and nystatin A2 obtained from the Assay 
preparation and the Standard preparation , respectively. 


Change to read: 

Assay for neomycin —Proceed as directed for the turbidi- 
metric assay for neomycin under Antibiotks—Microbiai As - 
soys (BI}, placing an accurately weighed portion of Oint¬ 
ment, equivalent to about 2.5 mg of neomycin, in a 250-mL 
conical fiask, and trealing it as foTlows, Add 50 mL of hex- 
anes, and shake to disperse the Ointment Transfer the mix- 
ture to a 250-mL separator. Wash the fiask with 50 mL of 
0.01 N hydrochloric add, with shaking, and transfer the 
washing to a separator. Stopper the separator, shake, and 
allow tne layers to separate. braw off tne lower aqueous 
layer, collecting it En a 250-mL yolumetric fiask. Repeat the 
extraction of tne hexanes layer remaining in the separator 
with two or morę 50-mL portions of 0.01 N hydrochloric 
acid, combining the agueous extracts in the 250-mL yolu¬ 
metric fiask. Dilute the contents of the volumetric fiask with 
0.01 N hydrochloric acid to volume, and mix. Dilute this 
solution quanritativeiy and stepwise with * Buffer 8.3* (C n i. 
wjy to obtain a Test Dilution haylng a concentration as- 
sumed to be equal to the median dose of the Standard. 
Assay for thiostrepton —Proceed as directed for thio¬ 
strepton under Antibiotks—Microbiai Assays (BI), blending a 
suitable, accurately weighed portion of Ointment in a high- 
speed blender with a sufficient, accurately measured volume 
of dimethy] sulfoxide to give a corwenient concentration, 
and filter, Quantitatively dilute an accurately measured voh 
ume of the filtrate so obtained with dimethy! sulfoxide to 
obtain a Test Dilution having a concentration of thiostrepton 
assumed to be equal to the median dose of the Standard. 
Assay for triamcinolone acetonide —Proceed with Oint- 
ment as directed in the Assay under Triamcinolone Acetonide 
Cream , but read "Ointment" in place of "Cream" through- 
out. 


'A suilabie mi*ei mili can be obtained from Retsch Inc., 74 Walker Lane, 
Newtown, PA 18940 (www.relsch* Lrs.com; 267-7 57*0351), praduct number 
MM 301. 
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Płystatara and Triamcinolone Acetomide 
Cream 


» Nystatin and Triameinolone Acetonide Cream 
contains not less than 90.0 percent and not morę 
than 140,0 percent of the labeled amount of USP 
Nystatin Units and not less than 90.0 percent 
and not morę than 110.0 percent of the labeled 
amount of triameinolone acetonide (C^HbiFOs)- 

Packagmg and storage —Preserve in tight containers. 

USP Reference standards (11)— 

USP Nystatin RS 

USP Triameinolone Acetonide RS 

Bdentiflcatioo —Place 2 a of Cream in a conlcal fiask, add 
5.0 ml of chloroform, and shake for 10 minutes. Add 15 mL 
of alcohol, and shake for an additional 10 minutes. Filter the 
soiution into a centrifuge tubę, and evaporate the fil tratę to 
dryness, Dissoive the residue in alcohol to obtain a soluticn 
containing about 250 j_m of triameinolone acetonide per mL 
Proceed as directed in the Identification test under Tnamcino- 
lone Acetonide Cream, beginning with "Apply 10 (ii of thls 
soiution": the specified result Is obsen/ed. 

Minimum fili (755); meets the reguirements. 

Change to read: 

Assay for nystatin— Proceed as directed for nystatin under 
Antibiotics—Microhial Assays (81), btending a suitable, accu- 
rately weighed portion of Cream in a high-speed blender for 
3 to 5 minutes with a sufficient, accurately measured vol- 
ume of dimethylformamide to give a convenient concentra¬ 
tion, Diiute an accurately measured volume of the solutson 
so obtained quantitatively with dimethylformamide to ob¬ 
tain a stock soiution containing about 400 USP Nystatin 
Units per mL Di lute an accurately measured vo!ume of this 
stock soiution quantltatively with *Buffer B.6 • to 

obtain a Test Diiution having a concentration of nystatin as- 
sumed to be equal to the median dose level of the Stan¬ 
dard. 

Assay for fnamcinolone acetonide—Proceed with 
Cream as directed in the Assay under Triameinolone Aeeto - 
nide Cream. 


Nystatin and Triameinolone Acetonide 
Onntment 


morę than 140.0 percent of the labeled amount 
of USP Nystatin Units and not less than 90.0 per¬ 
cent and not morę than 110.0 percent of the la¬ 
beled amount of triameinolone acetonide 
(Q 4 H 3 iFO e ). 

Padkaging and sforage- —Preserve in tight containers, 

USP Reference standard* (11)— 

USP Nystatin RS 

USP Triameinolone Acetonide RS 

Identification— Place 2 g of Ointment in a conieal fiask, 
add 5.0 mL of chloroform, and shake for 10 minutes. Add 
15 mL of alcohol, and shake for an additional 10 minutes. 
Filter the soiution into a centrifuge tubę, and evaporate the 
filtrate to dryness. Dissolve the residue in alcohol to obtain a 
soiution containing about 250 pg of triameinolone aceto¬ 
nide per mL. Proceed as directed In the Identification test 
under Triameinolone Acetonide Cream, beginnlng with "Apply 
10pL of this soiution"; the specified result Es observed. 
Minimum fili (755): meets the requirements. 

Wat er Detemiiinafion, Method / (921); not morę than 

0,5%, 20 mL of a mixture of toluene and methanof (7:3) 
being used in place of methanoj in the titration vessel. 


Change to read: 

Assay for nystatin —Proceed as directed for nystatin under 
Antibiotics—Mierobiof Assoys (81), blending a suitable, accu¬ 
rately weighed portion of Ointment in a nigh-speed blender 
for 3 to 5 minutes with a sufficient, accurately measured vol- 
ume of dimethylformamide to give a conven!enf concentra¬ 
tion. Diiute an accurately measured volume of the soiution 
so obtained quantltatlvely with dimethylformamide to ob¬ 
tain a stock soiution containing about 400 USP Nystatin 
Units per mL. Diiute an accurately measured vofume of this 
stock soiution quantitatively with *3uffer 8.6m (cmi m^zoi?) to 
obtain a Test Diiution having a concentration of nystatin as- 
sumed to be equa! to the median dose level of the Stan¬ 
dard. 

Assay for triamcmokme acetonide— Proceed with Oint¬ 
ment as directed in the Assay under Triameinolone Acetonide 
Cream , except to read "Ointment" in place of "Cream" 
throughout. 


» Nystatin and Triameinolone Acetonide Oint¬ 
ment contains not less than 90.0 percent and not 
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Octiooxate 



C y& H 2& 0 3 290.40 

2“E£hyI hexyl 3-(4-methoxyphenyl)-2~propenoate. 

2-Propenoic add, 3-(4“methoxyphenylK 2-ethyihexyl ester. 
[5466-77-3], 

» Oetinoxate contains not less than 95.0 percent 
and not morę than 105.0 percent of CiahheCh, 
calculated on the as-is basis. 

PacKc ag Ing and sto ragę—Preserye in tight containers, in a 
cool place. 

USP Reference standards {11)— 

USP Octinoxate RS 

Octyi methoxycinnamate. 

Identification— 

A; infrared Absorpłion (197F). 

B: Ultraviotet Absorption (197U)— 

Sofution: 5 pg per mL. 

Medium: afcohof. 

Specific gravity {841}: between 1,005 and 1,013. 
Refractive index (831): between 1,542 and 1.548 at 20\ 
Acidity—Transfer 5 ml of Octinoxate to a suitable Con¬ 
tainer, add 50 mt of alcohol, and mix, Add 4 drops of phe- 
nolphthaiein T5, and titrate with 0.1 N sodium hydroxide: 
not morę than 0.8 ml is consumed. 

Chromatographic purity— 

Test sofution —Transfer about 5 mL of Octinoxate to a 
100-mL yolumetric fiask, dllute with acetone to volume, and 
mix. 

Chromatographic system (see Chromatography (62T))«— 
Proceed as directed in the Assay . 

Procedurę —Inject a volume {about 1 pL) of the Test solu¬ 
tion into the chromatograph, record the chromatogram, 
and measure the areas for a il the peaks, Calculate the per- 
centage of eath impurity in the portion of Octinoxate taken 
by the formula: 

100(n/rO 

in which n is the peak area for each impurity; and r % is the 
sum of the areas for all the peaks: not morę than 0.5% of 
any indmdual impurity is found; and not morę than 2.0% 
of total impurities is found. 

Assay— 

In tema i standard solution —Transfer about 25 ml. of benzyl 
benzoate to a 500-mL volumetric fiask, di lute with acetone 
to volume, and mix, 

Standard preparation— Di lute an accurately measured 
guantity of USP Octinoxate RS quant*tatively, and stepwise if 
neeessary, with Interna / standom solution to obtain a solu¬ 
tion having a known concentration of about 50 mg per mL. 

Assay preparation —Transfer about 5 mL of Octrnoxate, ac¬ 
curately measured, to a 100-mL volumetnc fiask, dllute with 
Internat standard solution to volume, and mix. 

Chromatographic system (see Chromatography <621»—The 
gas chromatograph is equipped with a flame-iomzation de- 
tector, a 0.32-mm x 25-m colurrm with 0.25-pm thickness 
of phase Cl coating, and a split injection system with a Split 
ratio of about 85:1. The carrier gas is helium, ffowing at a 
ratę of about 2 mL per minutę. The chromatograph is pro- 
grammed as follows. Initialiy the temperaturę of the column 
is eguilibrated at 80°, then the temperaturę is inereased to 


300° over a period of 10 minutes, and maintained at 300° 
for 10 minutes, The injection port temperaturę is maintained 
at 250°, and the detector temperaturę is maintained at 
300 c . Chromatograph the Standard preparation, and record 
the peak areas as directed for Procedurę: the relative reten- 
tion times are about 0.68 for benzyl benzoate and 1.0 for 
octinoxate; the resolution, R, between benzyl benzoate and 
octinoxate is not less than 20; and the relative standard 
deviation for replicate injections is not morę than 2.0%. 

Procedurę— Se pa ratę ly inject egual volumes (about 1 jiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the areas For the major peaks. Calculate the guantity, in 
mg, of CtehbćG} in the portion of Octinoxate taken by the 
formula: 

1000C Ru/Rs) 

in which C is the concentration, in mg per mL, of USP Octi- 
noxate RS in the Standard preparation; and R u and & are the 
peak area ratfos of octinoxate to benzyl benzoate oblained 
from the Assay preparation and the Standard preparation , re- 
spectiveiy. 


Octisalate _ 

CijHjjOj 250.33 
2-Ethylhexyl salicylate. 

Benzoic acid, 2-hydroxy-, 2-ethylhexyl ester [118-60-5]. 

» Octisalate contains not less than 95.0 percent 
and not morę than 105.0 percent of C 15 H 22 O 3 . 

Packaging and storage— Preserve in tight containers. 

USP Reference standards (11}— 

USP Octisalate RS 
Octyl salicylate. 

Id e nt i fi cali o n— 

A: infrared Absorption (197F), 

B: Ultravblet Absorption (197U)— 

Solution: 5.0 pg per mL. 

Medium: alcohol 

AbsorptMty at 305 nm, calcufated on the as-is basis, does 
not differ by morę than 3,0%. 

Specific gravity (841): between 1.011 and 1.016. 
Refractive index (831}: between 1.500 and 1.503 at 
20 °. 

Acidity —Transfer 50 mL of alcohol to a suitable Container, 
add 1 mL of phenol red TS, and add suffident 0.1 N sodium 
hydroxide to obtain a persistent pink colon Transfer 50 mL 
of Lhis solution to a suitable Container, add about 5.0 mL of 
accurately measured Octisalate, mix, and titrate with 0.1 N 
sodium hydroxide: not morę than 0.2 mL of 0.1 N sodium 
hydroxide per mL of Octisalate is reguired for neutralization. 
Chromatographic purity— 

Test solution —Use the Assay preparation . 

Chromatographic system —Proceed as directed in the As¬ 
say. To evaiuate the system suitabifity requirement$, use the 
Standard preparation, as prepared in the Assay. 

Procedurę—Inject a volume (about 1 pL) of the Test solu- 
tion Ento the chromatograph, record the chromatografii, 
and measure all of the peak responses. Calculate the per- 
centage of each impurity in the portion of Octisalate taken 
by the formula: 

100(n M) 

in which n is the peak response for each impurity, and n is 
the sum of the responses of all the peaks: not morę than 
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0,5% of any individual impurity is found; and not morę 
than 2.0% of totat tmpunties is found* 

Assay— 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Octisalate RS in fert-butyl mętny[ ether, and 
di lute quantitatively, and stepwise if necessary, with ferf-bu- 
tyl mętnyf ether to obtain a soiution having a known eon- 
centration of about 20.0 mg per mL 

Assay preparation— Transfer about 2 g of Octisalate, accu¬ 
rately weighed, to a 100-mL vo!umetnc fiask, dilute wifh 
tert-butyl methyl ether to yolume, and mix. 

Chromatographic system (see Chromatography {62 1))—The 
gas chromatograph ts equipped with a flarnedonization de- 
tector and a 0.32-mm x 25-m column coated with a 0,1- 
pm film of phase Cl. The carrier gas is helium, flowing at a 
ratę of about 6 mL per minutę. The Split ratio is 50:1. 

[notę —Split ratio can be modified in order to optimize the 
performance.] The chromatograph Is programmed as fol- 
lows, Initiatly the temperaturę of the column is eąuilibrated 
at 60°, then fhe temperaturę is inereased at a ratę of 8° per 
minutę to 240°, and is maintained at 240° for 10 mśnutes. 
The injection port temperaturę is maintained at 240 c , and 
the detector temperaturę is maintained at 260°. Chromato¬ 
graph the Standard preparation , and record the peak re- 
sponses as directed for Procedurę: the resolution, /?, between 
octisalate and any other peak is not less than 1.0; and the 
retative standard de^iation for replicate injections is not 
morę than 2.0%. 

Procedurę— Separately inject equaJ volumes (about 1 j.iL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks, CaTculate the ouan- 
tity, in mg, of in the portion of Octisalate taken by 

the formula: 

100C(ru/rs) 

in which C is the concentration, in mg per mL, of USP Oc¬ 
tisalate RS in the Standard preparation; and ru and r* are the 
peak responses obtained from the Assay preparation and the 
Standard preparation , respectwely. 


Octocry Heine _ 

C 24 H 2? N0 2 361.48 

2-Propenoic acid, 2-cyano-3,3-diphenyl, 2-ethylhexyl ester. 
2-Ethylhexy! 2-cyano-3,3-diphenylacryiate [6197-30-4]. 

» Octocrylene co n ta i ns not less than 95.0 perce nt 
and not morę than 105.0 percent of C 24 H 27 NO 2 . 

Packaging and storage —Preserve in tight contalners. 

USP Reffeirence standards (11)— 

USP Octocrylene RS 

Identification, Ultraviolet Absorption <197U)— 

Soiution: 25 |ig per mL, 

Medium: m eth a n o I * 

AbsorptMty at 303 nm, calculated on the as-is basis, do 
not differ by morę than 3.0%. 

Specific gravity (841): between 1.045 and 1.055* 
Refsractnve index (831): between 1.561 and 1,571 at 2Q D . 
Acidity —Transfer 60 mL of alcohol to a suitable Container, 
add 1 mL of phenolphthalein T5, and add suffident 0.1 N 


sodium hydroxide to obtain a persistent pink color. Transfer 
60 mL of this soiution to a suitable Container, add about 6 g 
of Octocrylene, accurately weighed, mix, and titrate with 
0.1 N sodium hydroxide: not morę than 0.1 8 mL of titrant 
per g of Octocrylene is necessary to obtain a persistent pink 
endpoint. 

ChromatograpfiEC purity— 

Test soiution —Use the Assay preparation . 

Chromatographic system —Proceed as directed in the 4s- 
say. To evaluate the system suitability requirements, use the 
Standard preparation prepared as directed in the Assay. 

Procedurę— Inject a volume (about 1 (iL) of the Test soiu¬ 
tion into the chromatograph, record the chromatogram, 
and measure all of the peak responses. Calculate the per- 
centage of each impurity in the portion of Octocrylene 
taken by the formula; 

!0O( n/n) 

in which n is the peak response for each impurity; and r* is 
the sum of the responses of all the peaks: not morę than 
0,5% of any individual impurity is found; and not morę 
than 2,0% of total impurities is found, 

Assay— 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Octocrylene RS in acetone, and dilute quan- 
titativefy, and stepwise Ef necessary, with acetone to obtain 
a soiution having a known concentration of about 21.0 mg 
per mL, 

Assay preparation —Transfer about 2.1 g of Octocrylene, 
accurately weighed, to a 1 00-mL yolumetric fiask, dilute 
with acetone to volume, and mix. 

Chramatographic sys tem (see Chramatography (62 1})—The 
gas chromatograph is equipped with a flameuomzation de¬ 
tector and a 0.32-mm x 60-m column coated with a 0.25- 
pm film of Gl. Helium is used as the carrier gas at a flow 
ratę of about 6 mL per minutę, The split ratio is 30:1, The 
chromatograph is programmed as follows. Initiatly the tem¬ 
peraturę of the column is equilibrated at 80°; upon injec¬ 
tion, the temperaturo is inereased at a ratę of 4 a per minutę 
to 280°, and is held at 28 0° for 10 minutes. The injection 
port temperaturę is maintained at 300°, and the detector 
temperatura is maintained at 300°. Chromatograph the 
Standard preparation , and record the peak responses as di¬ 
rected for Procedurę: the resolution, R, between the octocry¬ 
lene and any other peak is not less than 1.0; and the rela- 
tive standard deviation for replicate injections is not morę 
than 2,0%. 

Procedurę —Separately inject equal volumes (about 1 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. CaTculate the guan¬ 
tity, in mg, of Cz-iHzzNGz in the portion of Octocrylene 
taken by the formula: 

100C(ru / fj) 

in which C is the concentration, in mg per mL, of USP Oc¬ 
tocrylene RS in the Standard preparation; and ru and r 3 are 
the peak responses obtained from the 4ssoy preparation and 
the Standara preparation , respectively. 
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Octreotide Acetale 




GsHwNioOiaSp ■ xCzH*0 2 1019 (as free base) 

L-Cysteinamide, D-phenylalanyl-L-cysteinyl-L-phenyłalanyl-D- 
lryptophyLL-iysyl-L4hreonyLW-[2-hydroxy-1-(hydrox- 
ymethyOpropylj-, cyclic (2->7)-disulfide, [fl-(/?*,ff*)]-, ace¬ 
tale (salt); 

D-Phenylalanyf-L-cysteinyl-i-phenyialanyi-D-tryptophyk-iysyl- 
L-threonyl-M-[(1 tf,2/?)-2-hydroxy-l -(hydroxymethyJ)propyl]- 
L-cysteinamide cyclic (2^7)-disulfide acetale (saft); 

D-Phenylalanyl-L-hemlcystybL-phenylalanyl-D-tryptophyl-L- 
lysybL-threonyl-L-hemicystyf-L-threoninol cyclic (2^7)-di- 
suJfide acetale (salt) [7951 7-01 -4]. 


DEFINITION 

Octreotide Acetale is a long-acting synthetic octapeptide 
with pharmacologic properttes mimicking those of the 
natura! hormone somatostatin. (t contains NIT 95.0% and 
NMT 105.0% of octreotide (C^hUńNioChoSa), cafculated 
on the anhydrous, acetic acid-free basis. 


the contents of the ampuie quantitatively into a 25-mL 
round-bottomed fiask, rinse with Diluent, and evaporate 
to dryness on a rotary evaporator. Dissolve the residue 
in 10.00 mL of DiluenL 

Sample solution B: Weigh 1.00-1.50 mg of Octreotide 
Acetate into a 5-mL ampuie. Add 1000 pL of Difuent 
and 1,2 mL of 30% (w/w) hydrochloric add with 1% 
(v/v) thioglycofic acid, cool the ampuie in dry icą evac- 
uate, and seal by meltrng. Heat the ampuie for 16 h in 
a heating błock at 115 c . Allow to cool and transfer the 
contents of the ampuie quantitatively into a 25-mL 
round-bottomed fiask, rinse with Difuent, and evaporate 
to dryness on a rotary evaporator. Dissoive the residue 
in 10.00 mL of Difuent. 

Analysb 

Sampłes: Standard solution , Sample solution A, and 
Sampfe solution B 

Standardize the instrument with the Standard solution, 
Inject a suitable volume of Standard solution , Sample 
solution A, and Sample solution B. Evaluate the peak 
areas of each amino acid found in relation to tne peak 
areas of the re$pective amino acids in the Standard 
solution, express the content of each amino acid in 
nmoles. 

Calculate A, the average number of nmoles of the 
amino acids found to be slabie under hydrolysis condi- 
tions (three stable amino acids—2 Phe and 1 Lys) 
taken: 


A = Nr/3 

Nr = total nmoles of the stable amino acids 
Calculate the ratio of the amino acids taken: 



IDENTIFICATION 
« A. HPLC 

Solution A, Solution B, Mobile phase, System suitabil¬ 
ity solution, Standard solution, Sample solution, 
Cnromatographic system, and System suitability: 
Proceed as directed in the Assay. 

Identification sample solution: Mix an equal volume 
of the Standard solution and the Sample solution. 
Analysrs 

Samples: Identification sampfe solution, Standard solu - 
t/on, and Sample sofution 

Examine the chromatograms of the Identification sampfe 
solution, Standard sofution , and Sample solution. 
Acceptance criteria: The retention time of the major 
peak of the Sample solution corresponds to that of the 
Standard solution, and the major peak of the Identifica¬ 
tion sampfe solution elutes as a single peak. 

* B, Amino Acid Analysis 

[Notę—T he following method is given for informattonal 

E urposes; any validated amino acid anaiysis method can 
e used.] 

Diluent: 0,1 M hydrochloric acid 
Standard amino acid mixture: 2500 nmol/mL of Lys, 
His, NHi, Arg , Asp t Thr t Ser, C/n, Pro, C/y, Ala, Val, Met, 
tle, Leu , Tyr, Phe, and 1250 nmol/ml of Cys-Cys in 
Diluent 

Standard tryptophan solution: 0,2042 mg/mL of tryp- 
tophan in DiluenL This solution contains 1000 nmol/mL 
of Trp, 

Standard threonin-ol solution: 0.1052 mg/mL of Thr* 
ol in Diluent This solution contains 1000 nmol/mL Thn 
qL [NOT£—1000 nmol/ml = 1 mM] 

Standard solution: Diluent, Standard amino add mix- 
ture, Standard tryptophan solution , and Standard thre- 
onin-of solution (76:4:10:10). The concentration is 100.0 
nmol/mL for each amino acid. 

Sample solution A: Weigh 1.00-1.50 mg of Octreotide 
Acetate into a 5-mL ampuie. Add 1000 pL of Diluent 
and 1.2 mL of 30% (w/w) hydrochloric add, cool the 
ampuie in dry ice, evacuate, and seal by melting. Heat 
the ampuie for 16 h at 115°. Allow to cool and transfer 


Result - Nd A 

Ni ~ nmoles of each amino acid 
[NOTĘ—Tor Trp use only data obtained with Sample so- 
lution B, For Cys use only data obtained with Sample 
solution A.} 

Acceptance criteria; See Table 1. 


Table I 


Karne 

Acceptance Criteria 

Thr 

a 7-1,1 

Lvs 

0.9-1.3 

Piw 

1.8-2,2 

Tm 

0 .4-1.1 

Cv* 

1j0-2.2 

Throl 

0.6-13 


ASSAY 
* Procedurę 

Solution A: 0.02% (v/v) of tnfluoroaeetic acid in water 
Solution B: Acetonitrrle 
Mobile phase: See Table 2. 


Table 2 


Time 

(mm) 

Solution A 
(%) 

Solution B 

m 

0 

9G 

10 

25 

65 

35 

30 

10 

90 

35 

10 

90 

40 

90 

10 

AS 

90 

10 


System suitability solution: 0.5 mg/mL of USP Octreo¬ 
tide Acetate RS and 0,2 mg/mL of USP Octreotide Non- 
Cyclic System Suitability Marker RS in Solution A 
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Standard solution: 0.5 mg/mL of USP Octreotide Ace- 
tatę RS m Solution A 

Sample solution: 0.5 mg/mL of Octreotide Acetate in 
Solution A. [Notę—PJ ace Octreotide Acetate En a desic- 
cator containing saturated sodtum chloride solution for 
at least 30 min before weighing. Determine the water 
content by suitable analysis.] 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; 4-jam packi ng L87 
Column temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection volume: 10pL 
System suitability 

Sam pies: System suitability solutionand Standard 
solution 

[Notę—T he retention times for octreotide and non-cyc- 
lic octreotide in the System suitability solution are abcut 
16.5 and 18.5 min, respectiveiy,] 

Suitability requirements 

Resolution: NLT 2.0 between octreotide and non- 
cyclic octreotide, System suitability solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of octreotide (C^^H^NtoGtoS?) 
in the portion of Octreotide Acetate taken: 

Result = (Wr s ) x ( Q/C v ) x [100/(100 -W- Ać)] x 100 

fu - peak response of octreotide from the Sample 
solution 

r 5 = peak response of octreotide from the Standard 
solution 

Cs - concentration of USP Octreotide Acetate RS in 
the Standard solution (mg/mL) 

Cu = concentration of Octreotide Acetate in the 
Sample solution (mg/mL) 

W - water content in the Octreotide Acetate 
sample (%) 

Ac = acetic acid content in the Octreotide Acetate 
sample (%) 

Acceptance arteria: 95.0%-l 05.0% on the anhydrous, 
acetic acid-free basis 


r u ~ peak response of each impurity from the 
Sample solution 

rj = sum of the peak responses from the Sample 

solution , excluding those of the so!vent peaks 
Acceptance criteria: See Tobie 3. 


Table 3 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Ace ty 1- Lvs 5 -oc treotide' 1 

t .4 

0,5 

Acetyl-Phe 1 -octreotide^ 

1.5 

0,5 

Unspecified impurity 

_ 

0.5 

Total imourities 

— 

2.0 


J D - P Ke nyla lany I - L-h emi cysty I -L-p heny I a I a ny l - D-t ryptophy! - ( N-a ce tyI ) - L- lysyl- 
b t h re nny I -L-h e mS cy sty i - L-th r eo ni no E cycl f c (2 7 )-d isu I f id e. 

Lh (/V-Ace ty- Pli eny 1 eila nyt-L-h em i cysty t-L- phenyI a la nyro-t ryptop hy 1-L’lysyI - 
l - th reony Ul- h emi cysty1-t-th reon i no I cycli c (2-* 7 }- d rs u I lid e. 

PRGCESS-RELATED IMPURITIE5 

» TRiFLUOROACETIC ACID (TFA) IN PEPTlDES (503.1): NMT 

0.25%. 

[Notę—P erform this test if trifluoroacetic acid is used in 
the manufacturing process.j 

SPEC i FIC TESTS 

• WATER DETERMINATION (921), Method i\ NMT 10.0% 

e Bacterial Endotoxins Test (85): NMT 466 USP Endo- 
toxin Units/mg of octreotide acetate 

• M KROBI AL ENUMERATION TEST5 (61) AND TESTS FOR 5PEO 

fied EWiCROORGANlSMS (62): The total aerobie microbial 
couni Is NMT 100 cfu/g. The total yeast and mold count 
is NMT 100 cfu/g. 

ADDGTBGNAL REQUIREMENT$ 

• Packaging and Storage: Preserve In air-tsght containers* 

Storę at a temperaturę of 2°-8°, protected from light 
O USP Reference Standards (11) 

USP Endotoxin RS 
USP Octreotide Acetate RS 

USP Octreotide Non-Cyclic System Suitability Marker RS 


Ofloxacm 


OTHER COMPONENTS 
o Acetic Acid Sn Peptides (503): 5.0%-l 2.8% 

PRODUCT-RELATED SUBSTANCES AND BMPURBTBES 
s Octreotide Acetate Related Compounds 

[Notę— Manufacturers should determine the suitability of 
their related substances method for their process-related 
and degradation impuritles. For any impurity peak 
above the limit for unspecified impurity peal<s, Identifi¬ 
cation and appropriate qualification is reąuired.] 
Solution A, Solution B, Mobile phase, System surtabii- 
ity solution, Sample solution, Chromatographk sys¬ 
tem, and System suitability: Proceed as directed in 
the Assoy. 

Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity taken, disre- 
garding any peak witn a retention time of less than 5 
min and any peak with an area fess than 0.1% of the 
main peak: 



o o 


CihH^oPNsO^ 361.37 

7H-Pyrido[1,2,3-de]-1,4-benzoxa2ine-6-carboxyiic acid, 
9-l1uQro-2,3-dihydro-3-methyl-10-(4-methyi-1-piperazinyl)- 
7-oxo-, (±)-; 

(±)-9-Fluoro-2,3-dihydro-3-methyl-10-(4’methyl-Lpiper- 
azi ny I)- 7-oxo- 7 H- pyrido[ 1,2,3-dąj-l ,4-benzoxazine-6-car- 
boxylic acid [82419-36-1]. 

DEFINITIGN 

Ofioxacin contains NLT 98.5% and NMT 101.5% of oflox- 
acin (C(aH 2 oFN 3 0 .i), calculated on the dried basis. 


Result - (ru/rT) x 1 00 
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IDENTIFICATION 

* A. Infrared Absorption (197K) 

* B. Uitraviolet Absorption (197U) 

Medium: OJ N hydroehloric acid 
Sample solution: 6,7 jug/mL in Medium 
Acceptance criteria: Meets the requirements 

A5SAY 

* Procedurę 

Sam ple: 100 mg of Ofloxacin 

Analysis: Dissolve the Sample in 275 mL of acetic anhy- 
dride. Utratę with 0,1 N perchloric acid VS, determin- 
inq the endpomt potentiometrteally, using a glass-silver 
chToride electrode system (see Titnmetry (541)), Use the 
first of the two inffection points. Perform a blank deter- 
mination, and make any necessary correction. Each mL 
of OJ N perchloric acid is equivafent to 36J 38 mg of 
CibHzoFNjO^. 

Acceptance criteria; 98.5%-l 01.5% on the dried basis 

IMPURITIE5 

* Residue on Ignition <281): NMT 0,1% 

* Arsenic, Method U (211): NMT 1 jug/g 


Defete the followsng: 

** Heaw Metals, Method il <231): NMT 1 0 jig/g* comm i. 

Jan 201«) 

* ORGANIC IMPURITIES 

Diluent: Acetonitrile and water (1:6) 

Buffer: 3 J g/L of ammonium acetate and 5.4 g/L of 
sodium perchlorate in water. Adjust with phosphoric 
acid to a pH of 2.2. 

Mobile phase: Acetonitrile and Buffer (240:1 300) 
System suitability solution: Q.4pg/mL each of USP 
Qfloxadn RS and USP Offoxacin Related Compound A 
RS in Diluent 

Standard solutron: 0.4 pg/mL of USP Ofloxacin RS in 
Diluent 

Sample solution: 0.2 mg/mL of Offoxacin in Diluent 
Chrom atographic system 
(See Chromatogropny { 621), System Suitabilityj 
Modę: LC 

Detector: UV 294 nm 

Column: 4,6-mm x 15-cm; packtng LI 

Column temperaturę: 45° 

FIow ratę: 0.5 ml/mtn 
Injection volume: IGjiL 

Run time; 2.5 times the retention time of the oflox- 
artn peak 
System suitability 
Sample: System suitability solution 

Suitability reguirements 

Resolution: NLT 2.0 between ofloxadn and ofioxacm 
related compound A 

Relative standard deviation: NMT 3.0% 

Analysis 

Samptes: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of 0floxadn taken: 

Resuk = (ruM) x (Q/C u ) x 100 

fu - peak response from the Sample solution 
r% =± peak response of ofloxadn from the Standard 
solution 

G = concentration of USP Ofloxacin RS in the 
Standard solution (jig/ml) 

Cv = concentration of the Sample solution (pg/mL) 
Acceptance criteria 

lndividual impurities: NMT 0.3%. Disregard any peak 
less than 0.02%, 


Total impurities: NMT 0.5% 

* Limit of Methanol ano Ethanol 

Internal standard solution: 5.6 nL/mL of n-propyl al- 
coho! in sodium hydroxide solution (1 in 100) 

Standard solution:' 1G.0j.ig/nnL each of methanol and 
dehydrated alcohol rn Internai standard solution. Transfer 
2 mL of this solution to a vial fitted with a septum and 
crimp cap, and seal, Heat the sealed vial at 90° for 2 
min, and shake for 6 min. 

Sample solution: Transfer 40 mg of Qfloxacin to a vial 
fitted with a septum and crimp cap, add 2 mL of Inter- 
nal standard solution , and seal the viai. Heat the sealed 
vial at 90° for 2 min, and shake for 6 min. 

Blank: Transfer 2 mL of Internal standard solution to a 
vial fitted with a septum and crimp cap, and seal, Heat 
the sealed viaf at 90* for 2 min, and shake for 6 min, 
Chromatographic system 
(See Chromatogropny (621>, System Suitability.) 

Modę: GC 

Detector: Flame ionization 

Column: 0.53-mm x 30-m fused silica column, coated 
with a 3,0-pm film of stationary phase G43, and a 
fused silica precolumn 
Temperatures 
Injector: 170* 

Detector: 250° 

Column: See Tobie 7. 


labie 1 


Initial 

Temperaturę 

n 

Temperatura 

Ramp 

(7m!n) 

Finał 

Temperatura 

n 

Hołd Time at 
Finał 

Temperaturę 

(mini 

35 


35 

3 

35 

20 

90 


90 

40 

200 

2 


Condition the column with the helium flowśng at 200* for 
2 h or until a stable baseline is obtained. 

Carrier gas: Helium 
FIow ratę: 7 m L/min 

injection volume: 1 -mL headspace. Use a heated, gas- 
tight syringe to make injections of the headspace into 
the chromatograph. 

System suitability 
Sample: Standard solution 

[Notę—T he relative retention times for methanol, etha¬ 
nol, and n-propyl alcohol are 0,5, O.ó, and 1.0, 
respectively,] 

Suitability requirements 

Resolution: NLT 2,0 between methanol and ethanol 
Relatlve standard deviation: NMT 5% 

Analysis 

Samples: Standard solution , Sampte solution , and Blank 
Calculate the percentage of metnanol and ethanol in 
the portion of Ofloxacin taken: 

Result - (flu/fo ) x (Cs/Cu) x T00 

Ru ~ peak response ratio of methanol or ethanol to 
the internal standard, corrected for the 
blank, from the Sample solution 
Rs ~ peak response ratio of methanol or ethanol to 
the internal standard, corrected for the 
blank, from the Standard solution 
G - concentration of methanol or ethanol in the 
Standard solution (ug/mL) 

Cu = concentration of Ofloxadn in the Sample 
solution (jig/mL) 

Acceptance criteria: NMT 0.005% of methanol and 
NMT 0,05% of ethanol 
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5PEC1FIC TESTS 

* Optlcal Rotation, Specific Rotation <781 $> 

Sample solution; 10 mg/mL in chloroform 
Acceptance criteria: 4-1 ° to —1 0 
O Loss on Drying <731) 

Analysis: Dry at 105° for 4 h. 

Acceptance criteria: NMT 0.2% 

ADDITIONAL REQUIREMENT$ 

o PACKAGING and Storage: Presem? in welhdosed contain- 
ers, protected from light. Storę at 25°, excursions permit- 
ted between 15° and 30°. 

* USP Reference Standards (11) 

USP Ofloxacin RS 

USP Ofloxacin Related Compound A RS 
9-FI uoro-3-methy I- 7-oxo-10-(pi perazi n-1 ~y l)-2,3-di hydro- 
7H* *pyrido[l,2,3-de]-1,4-benzoxazine-6-carboxylie add. 
C 1? HiaFN a 0 4 347 34 


Ofloxacm OphthaBmSe SoEutBon 

DEFINITION 

Of[oxatin Ophthalmic Solution is a stenie aqueous solution 
of Of[oxacin, It contains NIT 90.0% and NMT 110,0% of 
the labeled amount of ofloxactn (CiflhboFN^Ch). 

IDENTIFICATION 

fi A. THIN-LAYER Chromatography 

Standard stock solution: 3.0 mg/mL of USP Ofloxacin 
RS in a mixture of chloroform and methanol (1:1) 
Standard solution: 0,3 mg/mL of USP Ofloxadn RS 
from Standard stock solution p repa red as follows. Trans* 
fer 5.G mL of Standard stock solution to a 50-mL volu- 
metrte fiask, add 5 ml of water, and dilute with a mix- 
ture of chloroform and methanol (1:1) to vo!ume. 
Sample solution: 0,3 mg/mL of ofloxacin from a por- 
tion of Ophthalmic Solution In a mixture of chloroform 
and methanol (1:1) 

Application volume: 2 jiL 

Developing solvent system: Chloroform, methanol, 
and a solution (1 in 30) of ammonium hydroxide 
(150:75:15). Saturate a paper-iined chromatographic 
chamber with this mixture. 

* B. The retention time of the of!oxacin peak of the Sampie 
solution corresponds to that of the Standard solution , as 
obtalned in the Assay. 

AS5AV 
o Procedurę 

Mobile phase: Acetonitrile, 0.24% sodium dodecyl sui- 
fate, and giacia! acetic acid (400:580:20) 

0,05 N hydrochloric add: Add 4,0 mL of hydrochioric 
acid to 500 ml of water, dilute with water to 1 000 mL, 
and mix. 

System suitability solution: 0.1 mg/mL of USP Oflox- 
adn RS and 2.4 mg/mL of propylparaben in acetonitri e 
Standard solution: 0.06 mg/mL of USP Ofloxacin RS in 
0.05 N hydrochloric acid 

Sampie solution: 0,06 mg/mL of ofloxadn from 
Ophthalmic Solution in 0.05 N hydrochioric acid 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 294 nm 

Column: 4,6-mm x 25-cm; 5-jum packing LI 

Column temperaturę: 35° 

Flow ratę: 1.5 mL/mm 
Injection volume; 20|iL 
System suitability 

Samples: System suitability solution and Standard 
solution 


Suitability requirements 

Resolution: NLT 2 between the propylparaben and 
ofloxacin peaks, System suitability solution 
TaiJing factor: NMT 3, Standard solution 
Relative standard deviation: NMT 2,0%, Standard 
solution 
Analysis 

Samples: Standard soiudon and Sample solution 
Calculate the percentage of the labeled amount of 
ofloxacin (C^bhoFNsCh) in the portion of Ophthalmic 
Solution taken: 

Result - (r^/r*) x (CsfCJ) x 100 

r u - peak area of ofloxacin from the Sample 
solution 

r$ = peak area of of[oxacin from the Standard 
solution 

Cs - concentration of USP Ofloxacin RS in the 
Standard solution (mg/mL) 

Cu ~ nominał concentration of offoxacin in the 
Sample solution (mg/mL) 

Acceptance criteria: 90,0%-110,0% 

SPECIFIC TESTS 

a Sterility Tests (71): It meets the requirements when 
tested as directed for Membranę Filtration in the test for 
Sterility of the Product to Be Examined. 
fi PH (791): 6.0-6.8 

ADDITIONAL REQUIREMENT5 

» Packaging and Storage: Preserve in tight containers at 
controlled room temperaturę. 

• USP Reference Standards (11) 

USP Ofloxadn RS 


0floxacin Tablets 


DEFINITION 

Ofloxacin Tablets contain NLT 90.0% and NMT 110.0% of 
the labeled amount of offoxadn (C 3 bH z oFN}0.j). 

IDENTIFICATION 

• The retention time of the major peak of the Sample solu¬ 

tion corresponds to that of the Standard solution , as ob- 
tained In tne Assay. 

ASSAY 

* Procedurę 

Solution A: Dissolve 2.72 mg/mL of monobaslc potas* 
sium phosphate in water, Adjust with diluted phos- 
phorit acid to a pH of 3,3 ±0,1. 

Mobile phase: Acetonitrile and Solution A (3:22) 
DiJuent 1: Methanol and glacial acetic add (3:1) 
Diiuent 2: Acetonitrile and water (1:9) 

Standard stock solution: 1 mg/mL of USP Gfloxacin RS 
in Diiuent 1 

Standard solution: 20 fig/mL of USP Ofloxacin RS from 
the Standard stock solution in Diiuent 2 
Sampie solution: Transfer an egu h/a lent of 100 mg of 
ofloxacin from powdered Tablets to a 100-mL volumeh 
ric fiask. Add 70 mL of Diiuent 7, and sonicate for 20 
min. DiJute with Diiuent 1 to volume. Pass a portion of 
this solution through a filter having a 0.45-pm or finei 
porosity, and coilect the flltrate. Djlute 2.0 mL of the 
łiltrate with Diiuent 2 to 100 mL. 
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Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 294 nm 
Column: 4.6-mm x 10-cm; packing LI 
Flow ratę: 1 mL/min 
Injection size: 20 pL 
System suitabilrty 
Sam ple: Standard solution 
Suitability reauirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard so/u£/on and Sample solution 
Calculate the percentage of C 1 &HK 1 FN 3 O 4 in the portion 
of Tablets taken: 

Result = (ru/r s ) x (C s /Cu) x 100 

ru = peak response from the Sample solution 

r s = peak response from the Standard solution 

C s - concentration of USP Ofloxacin RS in the 
Standard sotution (mg/mL) 

Cu = nominał concentration of the Sample solution 
(mg/mL) 

Acceptance crlteria: 90.0%-! 10.0% 

PERFORMANCE TESTS 

* DlSSOLUTEON (711) 

Medium: 0.1 N hydrochlohc acid; 900 mL 
Apparatus 1: 100 rpm 
Time: 30 min 

Standard stock solution: 0,44 mg/mL of USP Ofloxadn 
RS in methanol 

Standard solution: S.Spg/mL of USP Of[oxacin RS 
from the Standard stock solution diluted with Medium 
Sampfe solution: Pass a portion of the solution under 
test through a suitable 0.45-pm filter. Dilute a portion 
of the filtrate with Medium to obtain a finał theoretital 
concentration of 8.8 pg/mL, assuming complete dissolu- 
tion of the label claim. 

Spectrometric conditrons 
{See Uitravfolet-Visible Spectroscopy (857).) 

Modę: UV-Vis 

Analytical wavefength: 294 nm 
Celi: 1 cm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample soiution 
Calculate the percentage of CiehhaFfshCLj dissoived: 

Result = (Au/As) x Cs x D x V x (100/L) 

Au = absorbance from the Sampfe solution 
A s = absorbance from the Standard solution 
Cs - concentration of ofloxarin in the Standard 
solution (mg/mL) 

D = dilution factor of the Sample solution 
V = volume of Medium t 900 mL 
L label claim of a Tablet (mg) 

Tolerances: NLT 80% (Q) of the fabeled amount of 
QaH 2 oFN 3 0 .i is dissoEved. 

* Uniforiwity of Dosage Units (905): Meet the 

requirements 

IMPURITIES 
Organie Impurities 

* Procedurę i 

Phosphate buffer: 2,72 mg/ml of monobasic potas- 
sium phosphate in water. Adjust with difuted phos- 
phoric acid to a pH of 3.3 ± 0.1, 


Solution A: Acetonrtnle and Phosphate buffer (3:22) 
Solution B: Acetonśtrile and Phosphate buffer (3:2) 
Mobile phase: See the gradient table below. 


Time 

(min) 

Solution A 

Solution B 

(%ł 

0 

100 

0 

8 

100 

0 

25 

40 

60 

26 

100 

0 

40 

100 

0 


Standard solution: 4 ^tg/mL of USP Ofloxacin RS in 
methanol 

Sample solution: Transfer an equivalent of 100 mg of 
ofloxacin from powdered Tablets to a 100-mL volumet- 
ric fiask. Add 70 mL of methanol, and sonicate for 20 
min. Dilute with methanol to volume. Pass a portion of 
this soiution through a filter having a 0.45-pm or finer 
porosi ty, discarding the first 5 mL, Use the filtrate. 
Chromatographic system 
(See Chromatography (621), System Suitobility.) 

Modę: LC 

Detector: UV 294 nm 
Column: 4,6-mm x 10-cm; packing LI 
Flow ratę: 1 mL/min 
Injection size: 10 |iL 
System suitability 
Sample: Standard sofution 
Suitabilrty requirements 
Tailing factor: NMT 2.0 
Refative standard deviation: NMT 5.0% 

Analysis 

Samples: Standard soiution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Tablets taken: 

Result = (ru/rs) x (C s /Cu) x (1/F) x 100 

ru = peak response of the impurity from the 
Sample solution 

r$ = peak response of ofloxacin from the Standard 
soiution 

C s - concentration of USP Of1oxacin RS in the 
Standard solution (mg/ml) 

Cu = nominał concentration of ofloxacin in the 
Sample solution (mg/mL) 

F = relative response factor for each impurity (see 
Impunty table 1) 

Acceptance enteria: See Impurity Table 1. 


Impurity Table 1 


Name 

Re lat i vc 
Retentlon 
Time 

Relative 

Response 

Factor 

Acceptance 

Criterla, 

NMT 

Impurity A* 

0.5 

1 

0.3 

Impurity B b 

3.6 

0.22 

0.3 

Any other impurity 

_ 

1 

0.2 

Ali impurities 

— 

— 

1.0 


J (2,3-Dihydro-3-methyl-10-(4-melhyl-1 -piperazinyl)-7*oxo-7^pyrido[ 1,2, 

3 c/e]-1 ,4-benzoxaimG-6-carbCłxyllc add). 

b (9/10-Difluoro-3-methyl-7-oxO’2,3dlhydro-7H pyridofl ,2, l-de]-} t A~ 
benzoxazine-6~carboxylfc acid). 

ADDITIONAL REQU1REMENTS 

* Packaging and Storage: Preserve in well-closed contain- 
ers, and storę at controlled room temperaturę. 
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« USP Referencł STANDARDS (11) 

USP Ofloxacfn RS 


Olanzapine 


HydrophiBic Ointiraenf 


DEFINITION 

Prepare Hydrophiiic Ointment as follows* * 


Methylparaben 

0.25 a 

P ropy Ina raben 

0.15 a 

Sodium Laury! Suifate 

10 q 

Propylene Glycol 

120 o 

Stearyl Alcohol 

250 o 

White PetroEatum 

250 a 

Purified Water 

370 a 

To make about 

1000 a 


Melt the Steatyl Alcoho! and the W hi te Petrolatum on a 
steam bath, and warm to about 75°. Add the other Ingre- 
dients, previously dissoked in Puafied Wcffer and warmed 
to 75°, and stir Lhe mixture until it congeals. 

ADDłTiONAL REQUIREMENTS 

e Packaging and Storage: Package in tight contalners. 


White Ointment 


DEFINITION 

Prepare White Ointment as follows. 


White Wax 

50 q 

White Petrolatum 

950 g 

To make 

1000 g 


Melt the White Wax in a suitable dish on a water bath, add 
the White Petrolatum , warm until figuefied, then discon- 
tinue the heating, and stir the mixture until it beains to 
congeal. 

ADDITIONAL REQUiREIViENTS 

o Packaging and Storage: Package in well-dosed 
contalners. 


Yellow Ointment 


DEFINITION 

Prepare Yellow Ointment as follows. 


Yellow Wax 

50 q 

Petrolatum 

950 q 

To make 

1000 q 


Melt the Yellow Wax in a suitable dish on a steam bath, add 
the Petrolatum , warm until fiquefied, then dlscontlnue the 
heating, and stir the mixture until it begins to congeaf. 

ADDITIONAL REQUfREMENT$ 

* Pachaginc and Storage: Package in well-dosed 
containers. 



C, 7 H 20 N 4 S 312.43 

10ft-Thleno[2,3‘b][1,5]benzodlazepine, 2-methyl- 
4-(4-methyl-l -piperazinyl)-; 

2-Methy!-4-(4-metnyl-l -plperazinyl)-! 0H-thieno[2,3-b][ 1 ,5] 
benzodiazepine [132539-06-1], 

DEFINITION 

Olanzapine contains NLT 98.0% and NMT 102.0% of 
olanzapine (C^hboN.tS), calculated on the anhydrous, soi- 
vent-free basis, 

BDENTBFICATION 
• A* Dnfrared Absorpuon (197K) 

o B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay 

ASSAY 
■ Procedurę 

Buffer: Dissolve 6.9 g of monobasic sodium phosphate 
In 1 L of water. Adjust with phosphoric add to a pH of 
2.5, and dissolve 12 g of sodium dodecyl suifate in the 
resulting soiution. 

Mobile phase: Acetonitrile and Buffer (47:53) 

System suitabiiity solution: 0.1 mg/mL of USP 
Olanzapine RS and 0.01 mg/mL of USP Olanzapine Re- 
lated Compound A RS in Mobile phase 
Standard solution: 0.1 mg/mL of USP Olanzapine RS in 
Mobile phase 

Sample solution; 0.1 mg/mL of Olanzapine in Mobile 
phase 

Chiomatographic system 

(See Chromatograpny (621), System Suita bil i ty.) 

Modę: LC 

Detector: UV 260 nm 

Colurnn: 4,6-mm x 15-cm; 5-|im packing L7 
Flow ratę: I.SmL/min 
Enjection vo!ume: 20 pL 
System suitabiiity 
Sample: System suitabiiity solution 
[Notę —The relative retention times for olanzapine re- 
lated compound A and olanzapine are 0.8 and 1.0, 
respectivefy-] 

Suitabiiity requirements 

Resolution: NLT 2.0 between olanzapine refated 
compound A and olanzapine 
Tailing factor: 0.8-1.5 for the olanzapine peak 
Relative standard deviation: NMT 1.0% for the 
olanzapine peak 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of olanzapine (Ci?HzaN 4 S) in 
the portton of Olanzapine taken: 

Result = ( r u /r s ) x (C s /C u ) x 100 

fu - peak response from the Sample solution 

rs - peak response from the Standard solution 

Q - concentration of USP Olanzapine RS in the 
Standard solution (mg/mL) 

Cu - concentration of Olanzapine in the Sample 
soiution (mg/mL) 
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Acceptance eriteria: 98.0%-102,0% on the anhydrous, 
solvent-free basis 

IMPUR1TIE5 

• Residue ON IGNITION (281); NMT 0.1% 


Cu - eoncentration of Olanzapine in the Sample 
solution (mg/ml) 

F - relative response factor for each impurity from 
Table 2 

Acceptance eriteria: See Table 2. 


Delete the folio wing : 

*• Heaw Metals, Method II <231): NMT 10 ppm* i0 

|an-20ia) 

* ORCANIC Impuritjes 

Buffer: Dissolve 1 3 g of sodium dodecyf sulfate in 
1500 mL of water. Add 5 mL of phospnorrc add, and 
adjust with a sod tum hydroxide solution to a pH of 2,5. 
Solytion A: Acetonitrife and Buffer (48:52) 

Solution B: Acetonitrile and Buffer (70:30) 

Mobile phase: See Table I. 


Table 1 


Time 

(min) 

Solution A 
(%) 

Solution B 

(%) 

0 

100 

0 

10 

100 

0 

20 

0 

100 

25 

0 

100 

27 

100 

0 

35 

100 

0 


Edetate disodium solution: 37 mg/l of edetate diso- 
dium in Buffer 

Diluent: Acetonitrile and Edetate disodium solution 
(40:60) 

System suitability solution: 20 ug/mL of USP 
Olanzapine RS and 2 pg/mL each of USP Olanzapine 
Related Compound A RS and USP Olanzapine Related 
Compound B RS in Diluent 

Standard solution: 2 pg/mL of USP Olanzapine RS in 
Diluent 

Sample solution: 0.4 mg/mL of Olanzapine in Diluent 
Chromatographk system 
(See Chmmatography (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.ó-mm x 25-cm; 5-pm packtng L7 
Temperatures 
Column: 35° 

Sample: 5° 

Flow ratę: 1.5 mL/min 
tnjectron volume: 20 jiL 
System suitability 
Sample: 5ysfem suitability solution 
[Notę— Identify the peaks using the Relative Retention 
Time values given in Table 2J 
Suitability reguirements 

ResoJution; NLT 3.0 between olanzapine related 
compound A and olanzapine 
Tailing factor: NMT 1.5 for the olanzapine peak 
Relative standard deyiation: NMT 2.0% from four 
replicate injections for the olanzapine peak 
Analysrs 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of Olanzapine taken: 

Resuft - (ru/c) x (G/Cu) x (1/f) x 100 

r u = peak response of each impurity from the 
Sample solution 

r$ - peak response of olanzapine from the 
Standard solution 

Cs - concentration of USP Olanzapine RS in the 
Standard solution (mg/mL) 


Table 2 


Na me 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%) 

Olanzapine related 
compound B ,ł 

0.3 

2,3 

0.10 

Olanzapine retated 
compound A b 

0,8 

2,3 

0.10 

Ofanzapine 

1.0 

_ 

_ 

Chloromethyl 
olaozapinium 
chlorrde c (if pres- 
ent) 

Tl 

TO 

0.15 

Any indh/idual, un- 
specified impurity 

— 

— 

0.10 

Total impurities 

— 


0.4 


1 2-Methyl-1 0H-thfenoT2,3^][T5]ben^odići2:eptn-4[SHj one. 
h 5 -M ethy 1-2 - ((2-n Et ro ph e ny I )a mino)- 3 - Chi op hen eta rboni t ri le. 
f 1 -Chioromethyl-1 -methyM-{2-methyl-l 0W-benzo[5]thieno[2,3-e][1, 

4 Jd i a zep i n-4-y I) pi perazin-1 - iurn c hioride. 

5PECIFJC TE5TS 

« Water Deterniination, Method I (921) 

[Notę— A suftable solvent system for water deternilnation 
in ketones and aldehydes (e.g., Hydranal composite 5K- 
working medium K or Aguastar composite 5K-solvent 
KC or equivalent) is recommended.] 

Acceptance eriteria: NMT 1.0% 

ADD1TIONAL REQUIREMENTS 

• Packaging and Storage: Preserve In well-closed contain- 
ers, and storę at room temperaturę. 

« USP JlEFERENCE STANDARDS (11) 

USP Olanzapine RS 

USP Olanzapine Related Compound A RS 
5“Methyh2-((2-nitrophenyl)amino)- 
34hiophenecarbon]tnle. 

CiaHgNjOjS 259.28 
USP Olanzapine Related Compound B RS 
2-MethyM 0/-/-thieno-[2,3-b][1,5]benzodiazepin-4[5tf]- 
one. 

C^HioNzOS 230.29 


OBanzapine Tablets 

DEF1NITION 

Olanzapine Tablets contain NLT 90.0% and NMT 110.0% of 
the labeled amount of olanzapine (GizHzoNiS). 

IDENTIFICATION 

8 INFRARED ABSORPTION (197K) 

Standard; Dissolve TO mg of USP Olanzapine RS in 
10 mL of chloroform. Evaporate to dryness on a water 
bath maintained at 55*. Use about 2 mg of the residue 
to prepare a potassium bromide pellet. 

Sample: Crush NLT 5 Tablets, and transfer the powder 
equivalent to 30 mg of olanzapine to a su i table Con¬ 
tainer. Add 30 mL of chloroform, and sonicate for 15 
min to dissolve. Pass through a suitable filter, and evap- 
o ratę the fi [tratę to dryness on a water bath maintained 
at 5 5°. Use about 2 mg of the residue to prepare a 
potassium bromide pellet. 
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Acceptance critena: Meet the requirements 

ASSAY 
• PROCEDURĘ 

[Notę—A few drops of acetonitrile, not to exceed 5% of 
the finał volume, may be added to the Standard solution 
and Sample solution before finał dilutlon to reduce 
foaming] 

Buffer 1: 6.9 g/L of monobasic sodium phosphate. Ad- 
just with phosphoric add to a pH of 2,5. 

Buffer 2: 12 g/L of sodium dodecyl sulfate in Buffer 1 
Mobile phase: Acetonitriłe and Buffer 2 (1:1) 

System suitability solution: 0.1 mg/mL of USP 
Olanzapine RS and 0.01 mg/mL of USP Olanzapine Re- 
lated Compound A RS in Mobile phase 
Standard solution: 04 mg/mL of USP Olanzapine RS in 
Mobile phase 

Sample solution: Transfer a known quantity of Tablets 
(NLT 5), equivalent to NLT 25 mg of olanzapine, to a 
suitabie volumetnc fiask. Dilute with Mobile phase to 
yolume, mix, and sonicate for 10 min. Centrifuge a 
portion of this solution, and diJute the elear supernatant 
with Mobile phase to obtain a solution containing about 
04 mg/mL of olanzapine. [NOTĘ—Agitation of the fiask 
may be necessary before sonication to prevent Tablets 
from adhering to the fiask, making disintegradon and 
dissolution dmficult.] 

Chromatographic system 
(See Chromatograpny (621), System Suitability .} 

Modę: LC 

Detector: UV 260 nm 

Column: 4.6-mm x 15-cm; S-pm paektng L7 
Flow ratę: 1.5 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—The relative retention times for olanzapine re- 
lated compound A and olanzapine are 0.89 and 1.0, 
respectivelyj . 

Suitability requirements 
Resolution: NLT 2.0 between olanzapine and 
olanzapine related compound A, System suitability 
solution 

Taillng factor: NMT 1.8, Standard solution 
Relative standard deyiation: NMT 2.0%, Standard 
soiution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
olanzapine (Ct;H 2 oN 4 5) in the portion of Tablets laker: 

Result - ( rJn ) x (Q/Cy) x 100 

r y = peak response from the Sample soiution 

rj - peak response from the Standard soiution 

Cs - concentration of USP Olanzapine RS in the 
Standard solution (mg/mL) 

Cy = nominał concentration of olanzapine in the 
Sample solution (mg/mL) 

Acceptance critena: 90.0%-11 0.0% 

PERFORMANCE TE5TS 
* Dissolution (711) 

Test 1 

Medium: 04 N hydrochloric add; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Mobile phase: 10 g/L of ammonium acetate in a mix- 
ture of methanol and water (2:3). Adjust with hydro- 
chloric acid to a pH of 4.0. 

Standard solution: (L/l 000) mg/mL of USP 
Olanzapine RS in Medium , where L is the tabel claim in 
mg/Tablel. Transfer 5.0 mL of this solution to a tubę, 
and add 2.0 mL of Mobile phase . 


Sample solution; Pass a portion of the solution under 
test through a suitabie fifter of 0.45-pm porę size. 
Transfer 5.0 mL of the fil tratę to a tubę, and add 
2.0 ml of Mobile phase . 

Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 260 nm 

Column: 4,6-mm x 15-cm; 5-pm paektng L10 
Flow ratę: 1.5 mL/min 
Injection volume: 50 pL 
System suitability 
Sample: Standard soiution 
Suitability reąuirements 
Retative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
olanzapine (Ci 7 H ?0 N. ( S) disso!ved: 

Result = (ro/rs) x C* x (V/L) x 100 

r u = peak response from the Sample soiution 

n — peak response from the Standard soiution 

Q - concentration of USP Olanzapine RS in the 
Standard soiution (mg/mL) 

V = yolume of Medium , 900 mL 
i = labef claim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
olanzapine (CuHżoN^S) is dissolved. 

Test 2: If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 2, 
Medium: 04 N hydrochloric acid; 900 mL 
Apparatus 2: 50 rpm 
Time: 20 min 

Mobile phase: 10 g/L of ammonium acetate in a mix* 
turę of methanol and water (2:3). Adjust with hydro* 
chloric acid to a pH of 4.0. Pass through a suitabie 
filier of 0.45-pm porę size. 

Standard stock solution: 0.28 mg/mL of USP 
Olanzapine RS prepared as follows. Transfer a suitabie 
amount of USP Olanzapine RS to a suitabie voiumetric 
fiask. Add about 8% ot the finał fiask volume of aceto- 
nitrile. Sonicate to dissolve the Reference Standard. Di* 
lute with Medium to volume. 

Standard solution: (L/900) mg/mL of USP Olanzapine 
RS in Medium from Standard stock solution , where i is 
the label claim in mg/Tablet. Transfer 5,0 mL of this 
solution to a tubę, and add 2.0 ml of Mobile phase . 
Sample solution; Pass a portion of the solution under 
test through a suitabie filier of 0.45-pm porę size. 
Transfer 5.0 mL of the filtrate to a tubę, and add 
2.0 mL of Mobile phase. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 260 nm 

Column: 4.6-mm x 15-cm; 5-pm packing L11 
Column temperatura: 40° 

Flow ratę: 1.5 mL/min 
Injection volume: 50 |iL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample soiution 
Calculate the percentage of the labeled amount of 
olanzapine (CnhhoN^S) dissolved: 

Result = (ry/n) x Q x (V/l) x 100 

fy - peak response from the Sample solution 

n = peak response from the Standard solution 
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Q - concentration of USP Olanzapine RS En the 
Standard soiution (mg/mL) 

V = volume of Medium , 900 mL 
i = label da im (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
olanzapine (Ci ? HzoN^S) is dissolved. 

& UNłFORMłTY OF DOSAGE Units (905): Meet the 
requirements 

IMPURITIES 
» ORGANIC IMPURITIES 

[NOTĘ—A few drops of acetonitrile, not to exceed 5% of 
the finał volume, may be added to the Standard soiution 
and Sample soiution before finał dflution to reduce 
foaming.] 

Buffer 1: 33 mL/L of phosphoric acid. Adjust with 50% 
sodium hydroxide to a pH of 2.5. 

Buffer 2: 8.7 g/L of sodium dodecyE sulfate in Buffer 1 
Buffer 3: 18.6 mg/L of edetate disodium (EDTA) in 
Buffet 2 

Soiution A: Acetonitrile and Buffer 2 (12:13) 

Soiution B: Acetonitrile and Buffer 2 (7:3) 

Diluent: Acetonitrile and Buffer 3 (2:3) 

System suitability soiution: 20 pg/mL of USP 
Olanzapine RS and 2 pg/mL each of USP Olanzapine 
Related Compound B RS and USP Olanzapine Relatecl 
Compound C RS in Diluent 

Standard soiution: 0.002 mg/mL of USP Olanzapine RS 
in Diluent 

Sensitivity soiution: 0.4 pg/mL of USP Olanzapine RS 
in Diluent from the Standard soiution 
Sample soiution: Nominally 0375-0.500 mg/mL of 
olanzapine from a suitabfe number of Tablets prepared 
as follows. Transfer a known guantity of Tablets to a 
suitable voJumetric fiask, and dilute with Diluent to vol- 
ume. Centrifuge a portion of this soiution, and use the 
supernatant. [Notę —Immediate agitation of the fiask 
may be necessary to preyent Tablets from adhering to 
the fiask, making dissoiution and disintegration difficult 
[Caution —Do not sonicate.] The Sample soiution is sla¬ 
bie for 12 h at room temperaturę and 48 h if 
refrigeratedj 

Mobile phase: See Tobie L 


Table H 


Time 

Soiution A 

Soiution B 

(mini 

£%) 

_ 

0 

100 

0 

10 

100 

0 

20 

0 

100 

25 

0 

100 

27 

100 

0 

35 

100 

0 


Chromatographic system 

(See Chromatograpny (621), System Suitability,) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 25-cm; 5-jim packing L7 

Column temperaturę: 35° 

Flow ratę: 1.5 mL/min 

Injeclron yolume: 20 pL 
System suitability 

Samples: System suitability soiution, Standard soiution, 
and Sensitivity soiution 

Suitability requirements 
Resolution: NLT 3.0 between olanzapine and 
olanzapine related compound C, System suitability 
soiution 

TaHing factor: NMT 1.5 for the olanzapine peak, Sys¬ 
tem suitability soiution 

Relative standard deviation: NMT 2.0%, Standard 
soiution 


Slgnahto-noise ratro: NLT 10, Senskivity soiution 
Analysts 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of each impurity in the por¬ 
tion of Tablets taken: 

Result = (ru/r s ) x (Cs/Cu) x (1/F) x 100 

r u - peak response of each impurity from the 
Sample soiution 

h = peak response from the Standard soiution 

Cs = concentration of USP Olanzapine RS in the 

Standard soiution (mg/mL) 

Cu - nominał concentration of olanzapine in the 
Sample soiution (mg/mL) 

F = relative response factor for each impurity listed 
in Table 2 

Acceptance criteria; See Table 2. 


Table 2 


Na me 

Re lat a ve 
Retentlon 
Time 

Refative 

Response 

Factor 

Acceptance 
Criteria, 
NMT ( W 

Olanzapine lactanr 1 

0.26 

1.0 

0.50 

Olanzapine related 
torriDGUod B 

030 

23 

0.50 

Olanzapine 

thiofactam Lt 

0.34 

1.0 

0.50 

Olanzapine related 
compound C 

0.83 

0.76 

0.50 

Olanzapine 

1.0 

_ 

_ 

Any individual 
unspectfied 
degradation 
product 

— 

1.0 

0.20 

Total rmpurities 

— 

— 

1.5 


11 {Z)*4-H-Methylpiperazirt-1 -yl)3-(2“OXQpropylidene)U B-benzo[(?][1, 

4 Jd iazep i n-2 (3 H)~ o ne. 

b (Z)-l44“(4-MeLhylpiperazin-1 -yl)-2-thioxo-1 f/-benzo[5][l ,4]dtazepm- 
3 (2 H)-y li den e) p ropa n - 2-o ne. 

ADDGTIONAL REQUIREMENTS 

■ PacKAGIMG AND STOEAGI: Preserve En tight, light-resistant 
containers, and storę at controlled room temperaturę. 

* Lab eli ng: When morę than one Dissoiution test is given, 

the labeling States the Dissoiution test used only if iest 1 
is not used. 

* USP Reference Standards (Tl) 

USP Olanzapine RS 

USP Olanzapine Related Compound A RS 
5-Methyh2-((2-nttrophenyl)amino)- 
B-thiophenecarbonitrile. 

C 12 H 0 N 1 O 2 S 259,28 
USP Olanzapine Related Compound B RS 
2-MethyM0H-thfeno-[2 J 3-b][1,5]benzodiazep]n-4[5H]- 
one. 

C^HtoNjOS 230.29 
USP Olanzapine Related Compound C RS 
2-Methyl-4-(4-methylpiperazin-1 -yl)-10ff-benzo[bjthieno 
[2,3-eJ[1,4]diazepine 4'-N- oxide. 

Ci/HzobUOS 328.43 


Olanzapine and Fguoxetine Capsules 

DEFINmON 

Olanzapine and Fluoxetine Capsules contain an amount of 
Olanzapine and Fluoxetine Hydrochloride equivalent to 
NLT 90.0% and NMT 110,0% each of the labeled 
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amount of olanzapine (CuHaoNfS) and ffuoxetine 
(C^HiaFaNO). 

IDENTIFICATION 

■ A, The retention times of the major peaks of the Sample 
solution correspond to those of the Standard solution, as 
obtained in the Assay. 

A5SAY 
• Procedurę 

Buffer: 37 mg/L of disodium ethylenediamlnetetraate- 
tate in water Add 3.3 ml of phosphoric acid, and ad- 
just with 50% sodium hydroxide to a pH of 2.5. Dis- 
solve 8.7 g of sodrum dodecyl suffate in the resulting 
solution. 

Mobile phase: Acetonitrile and Buffer (1:1) 

Standard solution: 0,12 mg/mL of USP Olanzapine RS 
and 0.45 mg/mL of USP Fluoxetine Hydrochloride RS in 
Mobile phase 

Sampfe solution: Nominally 0.06-0.18 mg/mL of 
olanzapine and 0.25-0,5 mg/mL of fluoxetine in Mobile 
phase from a counted numoer of Capsules prepared as 
follows. Place the Capsules (induding shelfs) into a suit- 
abie yolumetric fiask and fili to about haff voiume witn 
Mobile phose. Mix for NLT 30 min, If disintegration is 
incomplete, sonicate for NMT 5 min. Dilute with Mobile 
phase to volume, mix, and filter or centrifuge. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 227 nm 

Column: 4.6-mm x 7.5-cm; 3.5-pm packlng L7 
Column temperaturę: 40° 

Flow ratę: 2 mL/min 
Injection volume: 10 pi 

Run time: 2.5 times the retention time of olanzapine 
System suitability 
Sam ple: Standard solution 

[NOTE—The relative retention times for olanzapine and 
fluoxetine are 1.0 and 1.5, respectively.] 

Suitability requirements 
Resolution: NLT 2.0 between olanzapine and 
fluoxetine 

Relative standard deviation: NMT 2.0% for the 
olanzapine and ffuoxetine peaks 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
olanzapine (C^HaoNhS) in the pardon of Capsules 
taken: 

Result = (rufrs) x (Cj/Cu) x 100 

fu = peak response of oianzapine from the Sample 
solution 

fj = peak response of olanzapine from the 
Standard solution 

Q - concentration of USP Olanzapine RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of oianzapine in the 
Sample solution (mg/mL) 

Calculate the percentage of the labeled amount of 
f!uoxetine (CuHiaFjNO) in the portion of Capsules 
taken: 

Result = (rufrs) x (Cs/Cu) x (MnfMr?) x 100 

ru - peak response of fluoxetine from the Sample 
solution 

h - peak response of fluoxetine from the Standard 
solution 

Cs *5 concentration of USP Fluoxetine Hydrochloride 
RS in the Standard solution (mg/mL) 

C u - nominał concentration of f!uoxetine in the 
Sample solution (mg/mL) 

Mrt - molecular weight of fluoxetine, 309,33 


M f j = molecular weight of fluoxetine hydrochloride, 
345.79 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

* DJSSOLUTIOM (711) 

Medium; OJ N hydrochloric add; 900 mL, deaerated. 
[Notę— Helium sparging recommended.] 

Apparatus 2: 50 rpm, with 3-prong sinkers 
Time: 30 min for both oianzapine and fluoxetine 
Standard solution: USP Olanzapine RS and USP Fluoxe- 
tine Hydrochloride RS in Medium to obtain a finał con¬ 
centration of (Ł/1000) mg/mL each, where Ł is the Cap* 
sule label daim, in mg 

Sampfe solution: Pass a portion of the solution through 
a suitable filter of 0.45-pm porę size. 

Buffer, Mobile phase, Chromatographic system, Sys¬ 
tem suitability, and Analysis: Proceed as directed in 
the Assay. 

Calculate the percentage of the labefed amount of 
olanzapine (Ci 7 HzoN.i 5) dissolved: 

Result = (ru/rj) x (Cs/L) xVx1 00 

ru = peak response of olanzapine from the Sample 
solution 

ri - peak response of olanzapine from the 
Standard solution 

Cs - concentration of USP Olanzapine RS in the 
Standard solution (mg/mL) 
i - label claim for olanzapine (mg/Capsule) 

V - volume of Medium , 900 mL 

Calculate the percentage of the labeled amount of 
fluoxetine (Ci 7 HiaF 3 NO) dissolved: 

Result = (rulfs) x (Cs/L) x (Mn/M^) xVx^QQ 

fu = peak response of fluoxetine from the Sample 
solution 

r$ = peak response of fluoxetine from the Standard 
solution 

Cs - concentration of USP Fluoxetine Hydrochloride 
RS in the Standard solution (mg/mL) 

Ł = label claim for fluoxetine (mg/Capsule) 

M f f ~ molecular weight of fluoxetine, 309.33 
M f 2 = molecular weight of fluoxetlne hydrochloride, 

345.79 

V - vo!ume of Medium, 900 mL 
Tolerances: NLT 80% (Q) of the labeled amounts of 

olanzapine (CijHjoN.iS) and f!uoxetine (Ci ? H lfl F 3 NO) are 
dissolved. 

* Unjformity of Dosage Units (905): Meet the 

req uirements 

IMPURITIES 

* ORCANiC iMPURfTIES 

Buffer and Mobile phase: Proceed as directed in the 
Assay. 

System suitability solution: OJ mg/mL of USP 
Olanzapine RS, 0.11 mg/mL of USP Fluoxetine Hydro¬ 
chloride RS, and 0.002 mg/mL each of oc[(2-metnylami- 
no)ethyl] benzyl alcohol, trifluoro-p-cresol, USP Ffuoxe~ 
tine Reiated Compound 8 RS, and USP Olanzapine 
Rdated Compound B RS in Mobile phase 
Standard solution: 2 pg/mL of USP Olanzapine RS and 
8 jig/mLof USP Fluoxetme Hydrochloride RS In Mobile 
phase 

Sample solution: Empty the Capsules, and combine 
the contents in a suitable Container. The contents of the 
Capsules may be powdered in a mortar, if necessary. 
Transfer an amount of the sample to a suitable volumet- 
ric fiask to obtain nominally 0.2 mg/mL of olanzapine 
and 0.27-1 .7 mg/mL of fluoxetine and fili to about 
70% volume with Mobile phase. M1x for about 5 min. 
Dilute with Mobile phase to volume, mix, and filter or 
centrifuge. 
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Chromatographic system 

(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4,6-mm x 25-cm; 5-p.m packing L7 

Temperatures 
Cokimn: 35° 

Autosampier: 5° 

Flow ratę: 1,5 mL/min 
Injection volume: 50 

Run tirne: 1,5 times the retention time of f[uoxetine 
System suitability 

Sam pies: System suitability sofution and Standard 
soi u don 

Suitability recjuśrements 

[Notę—I dentify the peaks using Tobie ?.] 


labie 1 


Marne 

Relative 

Retention 

Time 

Rełative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%ł 

aKZ-Methylamino) 
ethylj benzyl 
alcohol- 1 

0,22 

— 

0.25 

Olanzapine related 
compound 

0.24 

1.73 

0.20 

Trifluoro-p-cresoh 

0.30 

_ 

0.25 

fluoxetine related 
compound B J 

0.31 

— 

0,25 

Olanzapine 

0.63 

_ 

— 

Fluoxetine 

1.0 

—. 


Any indmduaf 
fluoxetine related 
depradation product 

— 

— 

0.25 

Any individual 
olanzapine related 
degradation 
product 11 

— 

1.0 

0.20 

Jota! impuritles 
(fluoxetine related) d 

— 

— 

0,40 

Total Empurities 
(olanzapine related) 0 


— 

1.5 


n Fiuoxetine rdated degradation product 
b Olanzapine related degradation product 

c Any other degradation product with a relative retention time <0.63 ex- 
cept fluoxetine related degradation products, and any d eg rad a lig n prod¬ 
uct wtth a rdative retention time >1.0. 

d Sum of alE specified fluoxetine related degradation products and any 
other fluoxetine related degradation product with relatwe retention times 
of 0.63 and 1.0. 

L1 Sum of all specified olanzapine degradation products, any other degrads- 
tion product with a relative retention time <0.63 except fluoxetine related 
degradation products, and any degradation product with relative reten¬ 
tion time >1.0. 

Resolution: NIT 1.9 between (x[(2-methylami- 
no)ethyl] benzyl alcohol and olanzapine related com- 
pound B, System suitability soluthn 
Tailrng facEor: NMT 1,8 for olanzapine and fluoxe- 
tine, System suitability sofution and Standard sofution 
Analysb 

Sam pies: Standard sofution and Sample solution 
[Notę—P eaks elutlng before a relative retention time of 
0,63 and after a reTative retention time of 1.0, exdud- 
ing any peak with relative retention times of 0.22, 
0.30, and 0.31, are olanzapine related degradation 
products.] 

Calculate the percentage of each olanzapine related 
degradation product in the portion of Capsules taken: 

Result - (ru/ti) x (Q/CJ x (1/0 x 100 


Tu = peak response of each individual impurity 
from the Sample solution 
r$ = peak response of olanzapine from the 
Standard solution 

Cs = concentration of USP Olanzapine RS rn the 
Standard solution (mg/mL) 

Cu — nominał concentration of olanzapine in the 
Sample sofution (mg/mL) 

F = relative response factor (see Tobie 1) 

[Notę—P eaks eluting at relative retention times of 0.22, 
0.30, and 0.31, ano any peaks between a relative re¬ 
tention time of 0.63 and 1.0, are fluoxetine related 
degradation products.] 

Calculate the percentage of each fluoxetine related deg¬ 
radation product in the portion of Capsules taken: 

Result - (ru/rs) x (CdCu) x (M r1 /M r2 ) x 100 

ru = peak response of each rndlvidual impurity 
from the Sample solution 

r$ - peak response of fluoxetlne from the Standard 
solution 

Ci = concentration of USP Fluoxetine Hydrochloride 
RS in the Standard solution (mg/mL) 

C u = nominał concentration of fluoxetme in the 
Sample solution (mg/mL) 

Mri ~ moiecuiar weight of fluoxetine, 30933 
Mri = moiecuiar weight of fluoxetine hydrochloride, 
345.79 

Acceptance criteria: See Tobie 7. 

ADDDTIONAL R£QUIREMENTS 

* PACKAGING AND STORAGE: Preserve in tight contarners. 

Storę at contro!led room temperaturę, 
o USP Heference Standards (11) 

USP Fluoxetine Hydrochloride RS 
Benzenepropanamlne, N-methyl-gamma- 
[4-(tnfluoromethyl)phenoxy]-, hydrochlonde, ±, 
Ci?HiaFiNO - HCI 345,79 
USP Fluoxetine Related Compound B RS 
N-Methy!3-phenylpropyiamine. 

CtoHisN 149.23 
USP Olanzapine RS 

10H-Thieno[2,3-6][1,5]benzodiazepine, 2-methyl- 
4-(4-methyl-l -piperazinyl). 

Ci 7 H 2 qN 4 S 312.43 

USP Olanzapine Related Compound B RS 
2‘Methyl-107f4hienO“[2,3-b][1,5]benzodiazepin-4[5ffj- 
one. 

C, 3 H,oN 2 OS 230.29 


Olanzapine Orally Disintegrating 
Tablets 


DEFINITfON 

Olanzapine Orally Disintegrating Tablets contain NLT 90,0% 
and NMT 110.0% of the labeled amount of olanzapine 
(C 17 HzaN 4 S). 

IDENTIFICATION 

* A. B NERA RED ABSORPTION (197K) 

Standard: Add 25 mg of USP Olanzapine RS to a suita- 
ble Container containlng 10 ml of water. Centrifuge for 
5 min, and discard the supernatant. Dry the olanzapine 
under vacuum for 1 h at óCP. 

Sampśe: Place 1 Tablet in 10 ml of water in a centri¬ 
fuge tubę. Centrifuge for 5 min, Wash the predpitafe 
with 5 ml of water, and centrifuge for 5 min. Discard 
the water, and repeat the process a third time. Dry the 
olanzapine under vacuum for 1 h at 60°. 
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Acceptance criteria: Meet the reguirements 

* B, The netention time of the major peak of the Sample 

soiution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

A5SAY 

* Procedurę 

Solution A: Acetonitrile and water (20:80). Add 2 ml of 
perchloric acid to each L of the mixture. 

Solution B: Acetonitrile and water (60:40). Add 2 mL of 
perchloric acid to each L of the mixture. 

Diluent: Acetonitrile and water (35:65) 

Mobile phase: See Tabte h 


Table 1 


Time 

(min} 

Solution A 

(%> 

Solution B 
(°/o) 

0 

87 

13 

10 

87 

13 

20 

0 

100 

26 

0 

100 

26.1 

87 

13 

36 

87 

13 


System suitability solution: 0.1 mg/mL of USP 
Olanzapine RS and lOpg/mL of USP Olanzapine Re- 
lated Compound C RS in Diluent 

Standard solution: 0.1 mg/mL of USP Olanzapine RS in 
Diluent 

Sample stock solution: 0.5-0.6 mg/mL of olanzapine 
from NLT 10 Tablets, prepared as follows, Transfer the 
Tablets to a suitable volumetric fiask. Add Diluent to fili 
about 80% of the fiask volume. Shake methanically for 
1 0 min, and dilute with Diluent to vołume. 

Sample solution: Nominally, 0.1-0.12 mg/mL of 
olanzapine from the Sample stoek solution in Diluent 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 260 nm 

Calumn: 4.6-mm x 25-cm; 5-pm packing L7 
Flow ratę: 1 ml/min 
Injection volume: 1 0 juL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability reąuirements 

Resolution: NLT 2.0 between the olanzapine and 
olanzapine related compound C peaks, System suita¬ 
bility soiution 

Tailing factor: NMT 2.0 for fhe olanzapine peak, Sys¬ 
tem suitability soiution 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample soiution 
Caiculate the percentage of the fabeled amount of 
olanzapine (Ci^HjoNjS) in the portion of Tablets taken: 

Result = (fy/rs) x (Cs/G) x 1 00 

A/ = peak response of olanzapine from the Sample 
soiution 

n = peak response of olanzapine from the 
Standard solution 

C$ = concentration of USP Olanzapine RS in the 
Standard solution (mg/mL) 

G = nominał concentration of olanzapine in the 
Sample solution (mg/mL) 


Acceptance criteria; 90.0%-1 10 . 0 % 

PERFORMANCE TESTS 

* OISINTECRATION (701) 

Test 1: NMT 10 s for each of 6 units 
Test 2: If the product complies with this test, the labeJ- 
ing indicates that the product meets USP Disintegration 
Test 2 

Acceptance criteria: NMT 30 s 

* DtSSOLUTION (711) 

Medium: 01 N hydrochloric add; 900 mL 
ApparatUS 2: 50 rpm 
Time: 10 min 

Standard solution: (L/900) mg/mL of USP Olanzapine 
RS in Medium 

Sample solution: A portion of the solution under test 
may be either eentnfuged or filtered through a suitable 
membranę filter of 0.45-jjm porę size, discarding the 
first few mL. The fil tratę or centrifugate may be suitably 
diluted. 

Determine the amount of olanzapine (C^I-hoM^S) dis- 
solved by using either the Spectrometric procedurę or 
Chromatographic procedurę descnbed below: 
Spectrometric procedurę 
mstrumental conditions 
(See Uitraviolet-Visible Spectroscopy (857).) 

Modę: UV-Vis 

Anałytical wavelength: 344 nm 
Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the labeled amount of 
olanzapine (CijHboN^S) dissolved: 

Result = (Au/As) xQxVx ( 1 /L) x 100 

Au = absorbance of the Sample solution 
Aj = absorbance of the Standard solution 
Ci = concentration of USP Olanzapine RS in the 
Standard solution (mg/mL) 

V = volume of Medium , 900 mL 
L = label claim (mg/Tablet) 

Chromatographic procedura 

Buffer: 6.8 g/L of sodium acetate tri hydra te in water. 
Adjust with gfaciaI acetic add to a pH of 5.0. 

Mobile phase: Acetonitrile and Buffer (25:75) 
Chromatographic system 
(See Chromatograpny { 621), System Suitability.) 

Modę: LC 

Detector: UV 250 nm 
Column: 4.6-mm x 5-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection vo!ume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability requlrements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the labeled amount of 
olanzapine (CuhhoN^S) dissolved: 

Result « (ru/n) xC s xVx (1/L) x 100 

ru - peak response of olanzapine from the Sample 
solution 

fj = peak response of olanzapine from the 
Standard solution 

C 5 - concentration of USP Olanzapine RS (mg/mL) 

V = voiume of Medium, 900 mL 
i = label claim (mg/Tabiet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
olanzapine (C 17 H 20 N 4 S) js dissoived. 

► Uniformity of DOSAGE Units (905); Meet the 
reguirements 
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IMIHJRITIES 
O Organic Impurities 

Solution A; Acetonitnie and water (20:80). Add 2 ml of 
perchloric add to each L of the mixture. 

Solution B: Acetonitrile and water (60:40). Add 2 mL of 
perchloric add to each L of the mixture, 

Diluent: Acetonitnie and wafer (35:65) 

Mobile phase: See Tobfe 2. 


Titble 2 


Time 

(mini 

Solution A 

1%) 

Solution B 

f°/o) 

0 

93 

7 

13 

93 

7 

28 

0 

100 

33 

0 

100 

33.1 

93 

7 

44 

93 

7 


System suitability solution: 0.1 mg/mL of USP 
Oianzapine RS and 7 pg/mL of USP Oianzapine Related 
Compound C RS in Diluent 

Standard solution: 1.5 pg/mL of USP Oianzapine RS in 
Solution A 

Sensitivity solution: 0.15 jug/mL of USP Oianzapine RS 
from the Standard solution in Diluent 
Sample solution: Nominally, OJ mg/mL of oianzapine 
from NIT 10 Tablets, prepared as follows. Transfer the 
Tablets to a suitabfe volumetric fiask. Add Diluent to fili 
about 80% of the fiask volume. Shake mechanically for 
25 min, and dii u te with Diluent to volume. Di lute a por- 
tion of this solution with water to volume. Storę the 
sol ution at 4°. Use with i n 7 h. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm X 25-cm; 5-um packing L7 
Sample temperaturę: 4° 

Flow ratę: 1 mL/min 
Injection volume: 20 juL 
System suitability 

Samples: System suitability solution, Standard solution, 
and SensitMty solution 

Suitability reguirements 

Resolution: NLT 2.0 between the oianzapine and 
oianzapine related compound C peaks, System suita¬ 
bility solution 

Tailing factor: NMT 2.0 for the oianzapine peak, Sys¬ 
tem suitability solution 

Relative standard deviation: NMT 5.0%, Standard 
solution 

Slgnal-to-noise ratro: NLT 10, SensitMty solution 
Analysis 

Samples: Standard solution and Sample solution 
CaEculate the percentage of each individual spedfled 
impurity and any individual unspecified degradation 
product In the portion of Tablets taken: 

Result - (rjr s) x (Cs/Cu) x (1/F) x 100 

r u = peak response of each individual spedfled 
impurity from the Sample solution 
r$ = peak response of oianzapine from the 
Standard solution 

Cs - concentration of oianzapine in the Standard 
solution (mg/mL) 

Cu = nominał concentration of oianzapine In the 
Sample solution (mg/mL) 

F = rdatlve response factor (see labie 3) 

Acceptance criteria: See Tobie 3. [Notę—D isregard 
any peak less than 0.05%.] 


Table 3 


Name 

Relative 

Retention 

Time 

Relattve 

Response 

Factor 

Acceptance 
Criteria, 
NMT (°/o) 

Oianzapine Jattam* * 

0.48 

1.9 

0,50 

Oianzapine thio- 
lactam^ 

0.75 

1.0 

0.50 

Oianzapine 

1.0 

.—„ 

— 

Oianzapine related 
compound C 

1.2 

0.79 

0.50 

Oianzapine related 
compound B f 

2.1 

1.9 

0.50 

Any individual un^ 
spedfled degrada- 
Lion product 

— 

1.0 

0,20 

Total impurities 



1.5 


* (Z)-4-(4-Melhylpiperazin-l -yl)-3-(2-o>copropyfidene)-1 W-benzo[b][l, 

4 ] d i aze pi n -2{ 3 H) -on e . 

b (Z)-1 -[4-(4 MethyEpiperaztn-1 -yl)-2-thioxo-l H-benzo[ł>J[1 ,4]diazepin- 
3 (2 H)-y I tde n e] pro p a n-2- on e. 

1 Z-Methyl-S,! 0-dihydro-4W-benzo[b]thieno[2 ł 3^][1,4]diazepir>4-one. 

ADDSTI0NAL REQUIREIV1ENTS 

* Packaging and Storage: Preserve in weil-closed contain- 

ers. Storę at controlled room temperaturę. 

* Labeling: When morę than one Disintegration test is 

glven, the labeling States the Disintegration test used only 
if Test 1 is not used. When morę than one Dissoludon test 
is giyen, the labeling States the Dissoludon test used only 
if Test 1 is not used. 

* USP Reference Stanpards (11) 

USP Oianzapine RS 

USP Oianzapine Related Compound C RS 
2-MethyL4-(4-methyfpiperazin-l -yl)-l 0H-benzo[b]thieno 
[2,3-e][1,4]diazeplne 4'-N-oxide. 

Ci;H 20 N,OS 328.43 


Oieovitamm A and D 


DEFINITION 

Oleovltamln A and D Is a solution of vitamin A and vltamin 
D in fish fiver oil or in an edibie vegetable Gil The vltamin 
D Is present as ergocalciferol or cholecalciferol obtained 
by the actlvation of ergosterol or 7-dehydrocholesterol, or 
from natura! sources. Oleovitamln A and D contains NLT 
90.0% of the labeled amounts of vitamlns A and D, 

AS5AY 

o A. VITAMIN A Assay (571) 

Anaiysis: The acceptance criteria may be met by folfow- 
ing any one of the spedfled procedures described in 
the Chemical Methoas or Chromatographic Methods in 
the ehapter. The method and procedurę used should 
be stated in the labeling. 

Acceptance criteria: NLT 90.0% of the labeled amount 

* B. Vitamin D Assay (581) 

Analysis: The acceptance criteria may be met by foliow- 
Ing any one of the specified procedures described in 
the Chromatographic Methods in the chapter. The pro¬ 
cedurę used should be stated in Lhe labeling. 
Acceptance criteria: NLT 90.0% of Lhe labeled amount 

ADDBTIONAL REQUIREMENTS 

* Packaging and Storage; Preserve in tight tontainers, 

protected from light and air, preferably under an atmos- 
phere of an inert gas. Storę in a dry place. 

* Labeling: Label it to indicate the content of vitamin A in 
terms of retinol/g. The vltamin A content may afso be 
expressed in USP Yitamin A Units/g. Label it to show 
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whether it contains ergocaldferol, cholecalciferol, or viia- 
min D from a natura! source. La bel it to indicate the 
vitamin D content, in jag, of ergocaldferol or cholecalcif- 
erol/g. Its vitamin D content may be expressed also in 
USP Vitamin D Units/g, 

* USP Reference Standards (11) 

USP Cholecalciferol RS 
USP Ergocaldferol RS 
USP Retinyl Acetate RS 
USP Retinyl Palmitate RS 


Oieoyatamin A and D Capsules 

DEFINITION 

QleovItamin A and D Capsules contain NLT 90.0% of the 
labeled amounts of vitamins A and D. The oil in Ole- 
ovitamin A and D Capsules is a solution of vitamin A and 
vitamin D in fish liver oil or in an edible vegetable oil. The 
vttamin D is present as ergocaldferol or cholecalciferol ob- 
talned by the activation of ergosterol or 7-dehydrocholes- 
terol or from natural sources. 

ASSAY 

O VlTAMIN A ASSAV (571) 

Analysis: Use the approprłate Chemical Method or Chro- 
matographic Method as descrlbed In the chapter. 
Accepiance cnteria: NLT 90.0% of the labeled amount 

* VITAM»N D Assay (581) 

Analysis: Use the appropriate Chromatographic Method 
as aescribed in the chapter. 

Acceptance criteria: NLT 90.0% of the labeled amount 

ADDITIONAL REQUIREMENTS 

* PACKAGING and Storage: Preserve in tight, llght-resistant 
containers. Storę in a dry place. 

o Labeung: La bel the Capsules to indicate the content, in 
mg, of vitamin A in each Capsule. The vitamrn A content 
in each Capsule may be expressed afso rn USP Vitamin A 
Untts. Label the Capsules to show whether they contain 
ergocalciferol, cholecalciferol, or yftamin D from a natural 
source, Label the Capsules to indicate also the vitamin D 
content, in pg, in each Capsule. The vitamin D content 
may be expressed also in USP Vitamln D Units In each 
Capsule. 

» USP Reference Standards {IT} 

USP Cholecalciferol RS 
USP Ergocalciferol RS 
USP Retinyl At eta te RS 
USP Retinyl Palmitate RS 


Olmesartan Medoxomg8 



C 29 H3oN 6 0 6 558.59 

lH-lmida2ofe-5^carboxylic acid, 4-(T -hydroxy~l -methyl- 
ethyI)-2-propyl-l-[[2 J -(1 fTtetrazol-5-yl) [l,l'-biphenyl]- 
4-yI]metnyl]-, (5-methyC2-oxo-l / 3-cfioxol-4-yl)methyi es¬ 
ter; (5-Methyh2-oxo-l,3-dioxol-4-yl)methyl l-([2'-(1 ff-tet- 
razol-5-yl)biphenyl-4-yl]methyl}-4“(2-hydroxypropan-2-yl)- 
2-propyl-1 H4rnidazo]e-5<arboxylate [144689*63-4]. 


DEFINITION 

Olmesartan Medoxomil contains NLT 98.5% and NMT 
101,5% of calculated on the anhydrous and 

solvent-free basis. 

IDENTIFICATION 
o A. INFRARED ABSORPTiON (T97K) 

® B. The ratio of the retention time of the major peak to 
that of the internaI standard of the Sample solution corre- 
sponds to that of the Standard solution , as obtained in 
the Assay. 

ASSAY 
e Procedurę 

[Notę—T he Standard solution and Sample solution are sta¬ 
dle for 24 h at 5°.] 

Diluted phosphoric add: 0,2% phosphoric add 
Buffer: 0.015 M monobasic potassium phosphate. Ad- 
just the solution with Diluted phosphoric add (w/v) to a 
pH of 3.4. 

Mobile phase: Acetonitnle and Buffer (17:33) 

Diluent 1: Acetonitrife and water (4:1) 

Diluent 2: Acetonitrile and water (2:3) 

Interna! standard solution: 0.5 mg/mL of 4-hydroxy- 
benzoic acid isobutyl ester in Diluent 2. [Notę—T his so¬ 
lution is stable for f month at room temperaturę.] 
Standard stock solution: 1 mg/mL of USP Olmesartan 
Medoxomil RS in Diluent 1 

Standard solution: 0.05 mg/mL of USP Olmesartan 
Medoxomil RS from the Standard stock solution and 
0,025 mg/mL of P‘hydroxybenzolc add isobutyl ester 
from the Internal standard solution in Diluent 2 
Sample stock solution: 1 mg/mL of Olmesartan 
MedoxomfI in Diluent 1 

Sample solution: 0.05 mg/mL of Olmesartan Medox- 
omil from the Sample stock solution and 0.025 mg/mL 
of p-bydrGxybenzole acid isobutyl ester from the inter¬ 
nat standard solution in Diluent 2 
Chromatographic system 
(See Chromatograpny {621), Sysfem Suitabiiity .) 

Modę: LC 

Detector: UV 250 nm 

Column: 4.6-mm x 15-cm; 5-gm packi ng LI 

Coiumn temperaturę: 40° 

Flow ratę: 1 ml/min 
Injectron size: 10j.tL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity reguirements 

Resolution: NLT 4 between olmesartan medoxomil 
and p-hydroxybenzoic acid isobutyl ester 
Relatlve standard deviation: NMT 0.5% for the peak 
ratio of olmesartan medoxomif and the internal 
standard 
Analysis 

Sampies; Standard solution and Sample solution 
Calculate the percentage of olmesartan medoxomil in 
the portion taken: 

Result = (Ru/Rs) x (CJCd) x 1 00 

Ru - ratio of the peak areas of olmesartan 

medoxomil and p-hydroxybenzoic add 
isobutyl ester from the Sample solution 
Rs - ratio of the peak areas of olmesartan 

medoxomil and p-hydroxybenzoic acid 
isobutyl ester from the Standard solution 
Cs = concentration of USP Olmesartan Medoxomi! 

RS in the Standard solution (mg/mL) 

C u = concentration of Olmesartan Medoxomil En 
the Sample solution (mg/mL) 

Acceptance criteria: 98,5%-101.5% on the anhydrous 
and solvent-free basis 
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IMPURITIES 
Inorgank Impurities 

* Residue on 1GNJTION (281): NMT 04 %. [NoTE—The fgni^ 
tion temperaturę rangę is 450° to 550°,] 

Bele te the foliowing; 

** Heaw Metals, Method U {23 1): NMT 10 ppm* (omdi3M _ 

Jan 201 a) 

Organmac Impurities 
o Procedurę 

B uff er: Prepare as dfrected In the Assay. 

Solution A: Acetonitrile and Buffer (1:4) 

Solution B: Acetonitrile and Buffer ( 4:1) 

Mobile phase: See the gradient table below. 


Time 
(mini 

Solution A 

(%) 

Solution B 

(%> 

0 

75 

25 

10 

75 

25 

35 

0 

100 

45 

0 

100 


System suitability solution: 0.01 mg/ml each of USP 
Olmesartan Medoxomil RS and USP Olmesartan 
Medoxomi3 Refated Compound A RS in acetonitrile 
Standard solution: 0.01 mg/mL of USP Olmesartan 
Medoxomrl RS in acetonitrile 
Sample solution: 1 mg/ml of Olmesartan Medoxomif 
in acetonitrile 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

[NoTE—A guard column of 4.6-mm x 5-cm of packing 
L7 may be usedj 
Modę: LC 

Detector: UV 250 nm 

Column: 4.6-mm x IG-cm; 3.5-pm packing L7 
Column temperaturę: 40° 

Flow ratę: 1 ml/mjn 
Injection size: 1 0 llL 
System suitability 
Suitability reguirements 
Sample: Sys tem sui ta bil i ty s o i u tion 
Resolution: NLT 5 befween oimesartan medoxomil 
and olmesartan medoxomil related compound A 
Relative standard deviation: NMT 2.0% for the 
olmesartan medoxomi3 peak 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of Olmesartan Medoxomll taken: 

Result - (ru/r s ) x (Cs/Cu) x (1/F) x 100 

= peak response of each impurity from the 
Sample solution 

Ts = peak response of olmesartan medoxomil from 
the Standard solution 

C s - concentration of USP Olmesartan Medoxomii 
RS in the Standard solution (mg/mL) 

Cu - concentration of Olmesartan Medoxomil in 
the Sample solution (mg/mL) 

F « relative response facto r (see the Impurity 
Table) 

Acceptance criteria 

Individual impurities: See the impurity Tobie ♦ 

Total impurities: NMT 13%. [NOTt— Disregard any 
peak befow 0.05%.] 


impurity Table 


Name 

ReEative 

Retention 

Time 

Relative 

Response 

Factor 

Aceeptance 
Criteria, 
NMT <°/o1 

Olmesartan- 1 

0,2 

1.0 

0.5 

Olmesartan 
medoxomEl re¬ 
lated compound 

0.7 

1.6 

0.1 

Olmesartan 

medoxomi[ 

1.0 

1.0 

— 

Olefinic imountv c i 

1.6 

1.0 

0.6 

N- alkyi imDuritv d 

3.4 

0.7 

0.1 

Any other indi- 
vidua| 

unidentifEed im¬ 
purity 

— 

1.0 

0.1 


* 1 -([2'-(1 ^-Tetrazol-5-y!)bśphenyl-4‘yl]methyi}“4(Z-hydfoxypropan’2-yf)-2' 
pro pyl-1 H-irnidazoie-5'Carboxylic aad. 

L 1 tf-Tetra2ol-5-y l)bIpbenyM-yfl methy l}-4,4-di methy I - 2-propy 1-7 H- 

f u ro[ 3, 4 -d] i mi dazo hć{4 hf)-o n e. 

c (5-Methyl-2-oxo-1,3-tJioxol-4-yl)methyl l-((2-(1 H-tetrazol-5-yl)b!phenyf- 
4-y])methyl)-4-(prap-1 -en-2-yl)-2-propyM H-imidazole-5-carboxylate. 
d (5-Methyl-2-oxo-l ,3-dioxol-4-yl)methyl 4-(2-hycfroxypropan-2-y3)-2-pr(> 
pyf-1 -({2C(2-trityf-2H-tetrazol-5-yl)bipherTyl-4-yJ Jmethyf)- 7 H-imidazoie-5- 
carboxylate T 

SPECIFBC TESTS 
o LIMIT OF AtETONE (IF PRE5ENT) 

Internal standard solution: 1% solution of 1-butanol 
in dimethyl sulfoxide. [Notę—T hrs solution is stabie for 
1 month at room temperaturę.] 

Standard solution: 0.37 jil/mL of acetone and 2 pL/mL 
of 1 -butanoi from the Internal standard solution En 
dimethyisulfoxide. [Notę —ThEs solution is stabie for 8 h 
at room temperaturę.] 

Sample solution: 25 mg/ml of Oimesartan Medoxomil 
ancf 2 |uL/mL of 1-butanol from the Internal standard so¬ 
lution in di methy lsulfoxide. [Notę — Th is solution Es sta¬ 
bie for 8 h at room temperaturę.] 

Chromatographic system 
(See Chromatography <621), System Suitability.) 

Modę: CC 

Detector: Ffame kmization 

Column: 30-m x 0.53-mm column bonded wrth a 
1 -Lim film of phase Cl 4 

Column temperaturę: See the temperaturę program 
table beiow. 


Initial 

Temperaturę 

n 

Temperaturę 

Ramp 

fYminl 

Finał 

Temperaturę 

n 

Hołd Time at 
Finał 

Temperaturę 

(min 1 ) 

50 

0 

50 

5 

50 

10 

180 

5 


Injection port temperaturę: 200° 

Detector temperaturę: 200° 

Autosampler temperaturę: 80° 

Carrler gas: HeEium 

Flow ratę: 4 mL/min. [Notę —Adjust the flow ratę so 
that the retention time of acetone is 2.5 min.] 
Injection size: 1 mL 
Split ratio: 5:1 
System suitability 

Sample: Standard soluttort. [Notę —Al Iow the samples 
to stand for 30 min En the autosampler at 80°.] 

Suitability reguirements 

Resolution: NLT 60 between the acetone and 1-buta¬ 
nol peaks 

Re!ative standard deviation: NMT 5.0% for the peak 
area ratio of acetone and 1-butanol 



























USP 40 


Officioi Monographs / Olopatadine 5425 


Analysb 

Samples: Standard solution and Sample solution 
Calcu la te the percentage of aceton e in the portlon of 
Olmesartan Medoxomil taken: 

Result = (ru/r s ) x (Cs/Cu) x 100 

rg - peak response of acetone from the Sample 
solution 

r s = peak response of acetone from the Standard 
solution 

Cs = concentration of acetone En the Standard 
solution (mg/ml) 

Cu - concentration of Olmesartan Medoxomii in 
the Sample solution (mg/mL) 

Acceptance criteria: NMT 0 . 6 % 
o Water Determination, Method Ic (921): NMT 0.5% 

ADDITJONAL REQUSRE(VIENT5 

« Packaginc and Storage: Preser ve En well-dosed eon tai n- 
ers, protect from moisture, and storę below 25°. 

* USP Reference Standards (11) 

USP Otmesartan Medoxomll RS 
USP Olmesartan Medoxomll Related Compound A RS 
1 -{[ 20(1 H-Tetrazol-5-y[)biphenyl-4-yl]methylJ-4,4-di- 
methyl-2-propyl-l H-fura[3,4-c/]imFdazol-ó(4tf)-one. 
C. 24 H 24 N 428.49 


Olopatadine HydrocHiioride 



CnHaNOj-HCI 373.87 

Drbenz[b,e]oxepin-2-acefjc acid, 11-[3-(dimethylami- 
no)propylidene]“64 1-dEhydro-, hydrochJoride, (Z)-; 

11-[(Z)-3-(DimethylaminG)propylidene]-ó,] 1-dihydradlbenzo 
[£,ejoxepiiv2-acetic acid, hydrochJoride [140462-76-6]. 

OEF1NIT00N 

OEopatadine Hydrochlortde contains NIT 98.0% and NMT 
102.0% of olopatadine hydrochJoride (C 21 H 23 NO 3 ■ HCI), 
calcuiated on the dried basis. 

IDENTIFICATION 


Change to read: 

o A. Infrared Absorptjon a {197): [Notę—M ethods de- 
scribed in (197K) or (197A) may be used.]^/^ 

• B* The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay. 

* C. Identification Tests—General (191), C htoride: Meets 

the reguirements 

ASSAV 


Change to read: 

» Procedurę 

Protect all Solutions contatning olopatadine hydrochlo- 
ride from light. 

Buffer: Dbsolve 1 3.6 g of monobasic potassium phos- 
phate in 1 L of water, add 1 mL of triethyfamlne, and 
mix. Adjust with phosphoric acid to a pH of 3.0. 


Mobile phase: Acetonitrile and Buffer (28:72) 

Standard solution: 0.1 mg/mL of USP Olopatadine Hy¬ 
drach foride RS in Mobile pfiase 
Sample solution: 0.1 mg/mL of Olopatadine Hydra¬ 
ch lora de in Mobile phase 
Chromatographic system 
(See Chromatograpny (621), System Su i ta bill ty.) 

Modę: LC 

Detector: UV 299 nm 

Coiumn: 4.6-mm x 15-cm; 5-jim packfng L7 
F!ow ratę: 1 mL/min 
fnjection volume: 30 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 

Taili ng factor: NMT 2.0 

Relative standard deviation: NMT a 0.73%ausp4o 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of olopatadine hydrochlortde 
(C 21 H 2 JNO 3 ■ HCI) in fne portion of Olopatadine Hydro- 
chloride taken: 

Result = (fu/rs) X (C s/Cu) x 100 

ro ~ peak response from the Sample solution 

fs - peak response from the Standard solution 

Cs = concentration of USP Olopatadine 

HydrochJoride RS in the Standard solution 
(mg/mL) 

Cu - concentration of Olopatadine Hydrachloride En 
the Sample solution (mg/ml) 

Acceptance criteria: 98,0%-102 ł 0% on the dried basis 

IMPUR1TIES 

6 Residue on Ignition <2S1): NMT 0.1% 

Delete the folfowing: 

*• Heaw Metals (231), Method II: NMT 10 ppm® {O m 0 i fi. 


Change to read: 

O 0RGANIC IMPURITIES 

Protect alf Solutions containing olopatadine hydrochlo- 
ride from light. 

Mobile phase: Prepare as dErected En the Assay. 

System suitability solution: 0.2 mg/mL of USP 
Olopatadine Hydrochlonde RS and 0.02 mg/mL of USP 
Olopatadine Related Compound B RS in Mobile phase 
Sample solution: 0.2 mg/ml of Olopatadine Hydra¬ 
ch foride in Mobile phase 
Blank solution: Mobile phase 
Chromatographic system 
(See Chromatoejraphy (621), System Suitability.) 

Modę: LC 

Detector: UV 299 nm 

Coiumn: 4.6-mm x 15-cm; 5-pm packing L7 
Flow ratę: 1 mL/min 
Injection volume: 30 pL 

Run time: At least 2*5 trmes the retention time of the 
major peak 
System suitability 
Sample: System suitability solution 
[Notę—T he reJative retention times for olopatadine and 
olopatadine related compound B are 1.0 and 1 . 2 , 
respectively.] 

Suitability reguirements 
Resolution: NLT 2.0 between olopatadine and 
olopatadine related compound B 

A AUSNQ 
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Relative standard devlation; NMT 2.0%, 
olopatadine peak 
Analysis 

Sample: Sampfe solution 

Calculate the percentage of each Impurlty In the por- 
tion of Olopatadine Hydrochloride taken: 

Result = (ru/rr) x (1/f) x 100 

ru - peak response of each i nd!vidua! impurity 
from tne Sample solution 

ry = sum of a[l the peak responses from the Sample 
solution 

F = relative response factor for each mdrndual 
impurity (see Table 1) 

Acceptance criteria 

lndrvidual impuritles: See Table h Disregard any 
peaks torresponding to those of the Blank solution , 
A and any peak less than G,Q5%.Aimj? 


Table 1 


Na me 

Rdative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT {%> 

ccHvdroxv olapatadine^ 

0,4 

1.0 

0.2 

Olopatadine f-i5omer b 

0.7 

1.3 

0.1 

Olopatadine 

1.0 

_ 

_ 

Any other individual 
impurity 

— 

1.0 

0.1 

To tal impurities 

—* 

— 

0.25 


a jŁ (Z)*2-{t l-[^(t5irneLhyJBimmQ)prQpylidene]-6,11 -dihydrodtben£ó[5,e?]oj<- 
epi n-2 -y f] -2-h ydro ayacetic ad d q 

bi 11 -((Fj - 3-(D!meLhylamino)propyHdene|-ó,1 1 -dlhydrodibenzo[b,ejoxepin- 
2-acetic add. itflW( i 

SPECIFJC TESIS 
* PU <791) 

Sample; 10 mg/mL of Olopatadine Hydrochloride in 
water 

Acceptance criteria: 2.0^1.0 
o LOSS ON DRYING (731) 

Analysis: Dry at 105° for 3 h. 

Acceptance criteria: NMT 03% 

ADDITIONAL REpUlREIMENTS 

® Packageng and Storage: Preserve in tlght, !ight-resistant 
containers and storę at room temperaturo, 
e USP Reference Standards (11) 

USP Olopatadine Hydrochloride RS 
USP Olopatadine Related Compound B RS 
(2)-3-{2-(Carboxymethyi)dibenzo[6 / e]oxepin-l 1 (6hf)- 
ylidene}-/V,N-dimethyfpropan-1 -aminę oxide. 
C2 iHhN0 4 353.41 


Olopatadine Hydrochloride Ophthalmic 
Solution 


DEFINITION 

Olopatadine Hydrochloride Ophthalmic Solution is a stenie 
aóueous solution of Olopatadine Hydrochloride. It con- 
tains NLT 90.0% and NMT 110.0% of the iabeled amount 
of olopatadine (CzjHzbNGs). It may contain suitable anti- 
microbia! agents. 

IDENTIFICATION 

* A. The retention tlme of the major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obtained in the Assoy. 


Add the foltowing: 

B. The UV spectrum in the rangę of 270-370 nm of the 
major peak of the Sample solution corresponds to that of 
the Standard solution, as obtained in the Assoy, ausno 

ASSAY 


Change to read: 

• Procedurę 

Protect all Solutions containlng olopatadine hydrochlo¬ 
ride from light. 

Buffer: Dissolve 1 3.6 g of mono basie potassium phos- 
phate in 1 L of water, add 1 ml. of triethylamine, and 
mix. Adjust with phosphoric acid to a pH of 3.0. 
Mobile phase; Acetonitrile and Buffer (28:72) 

Standard solution: 0.1 mg/mL of USP Olopatadine Hy- 
drochloride RS in Mobile phase 

Sample solution: Nominally equrvalent to 0.1 mg/mL 
of olopatadine in Mobile phase, from Ophthalmic 
Solution 

Chromatographic system 

(See Chromatogmpny (62^), System Suitability.) 

Modę: LC 

Detector: UV 299 nm A or diodę array, [Notę—U se a 
diodę array detector to perform the Identification B 

test.]At/5p 4 0 

Colurnn: 4.6-mm x 15-cm; 5-pm packing L7 

Flow ratę: 1 mL/min 
Injection volume: 30 pi 
System suitability 
Sample: Standard solution 
Suitability reguirements 
A Łuśm 

Tailtng factor: NMT 2.0 

Reiatiye standard deyiation; NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of the Iabeled amount of 
olopatadine (C 21 H 23 NO 3 ) in the portion of Ophthalmic 
Solution taken: 

Result = (ru/r s ) x (G/G) x (Ki/M* *) x 100 

r y - peak response from the Sample solution 

r s - peak response from the Standard solution 

G - concentratfon of USP Olopatadine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of olopatadine in the 
Sample solution (mg/mL) 

M r j = molecular weight of olopatadine, 337.41 
M r 2 = molecular weight of olopatadine 
hydrochloride, 37337 
Acceptance criteria: 90.0%-110.0% 

IMPURITIES 


Change to read: 

O LlWElT OF EARiY ELUTING IMPURITIES 

Protect all Solutions contaimng olopatadine hydrochlo¬ 
ride from light 

Mobile phase: Prepare as directed in the Assoy. 

System suitability solution: 0.2 mg/mL of USP 
Olopatadine Hydrochloride RS and 0.02 mg/mL of USP 
Olopatadine Related Compound B RS in Mobile phase 

Standard solution: 0.2 mg/mL of USP Olopatadine Hy¬ 
drochloride RS in Mobile pliase 

Sample solution: Eguivalent to 0,2 mg/mL of 
olopatadine in Mobile phase, from Ophthalmic Solution 
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Blank solution: Mobile pbase 
Chromatographic system 
(See Chromatogropny (62 1), System Suiłobility.) 

Modę: LC 

Detector: UV 299 nm 

Column: 4.6-mm x 15-cm; 5-pm packing 17 
Flow ratę: 1 mL/min 
Injectlon vofume: 30 

Run ttme: At least 1.6 times the retention time of the 
major peak 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability reguirements 
Resolution: NLT 2.0 between olopatadine and 
olopatadine related compound S, System suftability 
solution 

A AUSP40 

Relative standard deviation: NMT 2,0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the pereentage of each impurity in the por- 
don of Ophtnalmic Solution taken: 

Result - (ftj/fs) x (Cs/G) x (Hi/Mtf) x (1 lf) x 100 

r y = peak response of each impurity from the 
Sample solution 

rj ^ peak response of olopatadine from the 
Standard solution 

Q = concentration of USP Olopatadine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of olopatadine in the 
Sample solution (mg/mL) 

Kr = molecular weight of olopatadine, 337.41 
K: - molecular weight of olopatadine 

hydrochloride, 373.87 

F = refative response factor for each individuat 
impurity (see Tobie 1) 

Acceptance criteria: See Tobie 1. Disregard any peaks 
corresponding to those of the Blank solution and any 
peaks with a relative retention time, measured with re~ 
spect to olopatadine, greater than 1.5. Ł Disregard any 
peak less than 0.1% 


Table 1 


Nante 

Re(ative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT f%Y 

Olopatadine £-isomer a 

0.7 

13 

0.5 

Olopatadine 

1.0 

_ 

__ 

Olopatadine related 
compound B 

1.2 

1.0 

2 

Olopatadine 

carbaldehvde b 

T3 

4.5 

0.5 

Any indmdual 
unspecifred impurity 


1.0 

0.5 


■ *11 [(£)3(DimethylaminQ)propyJidene]'ó,11 -dlhycJrodibenzo[b,e]oxepin- 
2-acetlc 

b {Z)-\ l-[3-(DFmethylamtno)propylidene]-6,t 1 'dihydfodibenzo[f),e]ox- 
e pi n rba Idehy d e. 

Change to read: 

* Limit of Late Eluting Impurities 

Protect all Solutions containing olopatadine hydrochlo- 
ride from Irght 


Buffer: Prepare as directed in the Assay. 

Mobile phase: Acetonitrile and Buffer (1:1) 

System suitability solution: 0.02 mg/mL of USP 
Olopatadine Hydrochloride RS and 0.01 mg/mL of USP 
Olopatadine Related Compound C RS in Mobile phase 
Standard solution: 0.01 mg/mL of USP Olopatadine 
Related Compound C RS in Mobile phase 
Sample solution: Use the Sample solution from the test 
for Limit of Early Eluting impurities. 

Blank solution: Mobile phase 
Chromatographic system 
(See Chromatogropny (621), System Suita bil i ty.) 

Modę: LC 

Detector: UV 299 nm 

Column: 4.6’mm x 15-cm; 5-pm packing L7 
Flow ratę: 1 mL/min 
Injectton yolume: 30 pL 

Run time: At least 3 times the retention time of the 
olopatadine related compound C peak 
System suitabillty 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for olopatadine and 
olopatadine related compound C are 0.3 and 1.0, 
respectively.] 

Suitability requirements 
Resolution: NLT 7.0 between olopatadine and 
olopatadine related compound C, System suitability 
solution 

A AUS P4D 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Caiculate the pereentage of each impurity In the por- 
tion of Ophtnalmic Solution taken: 

Result = (rjts) x (CdCu) x 100 

ru = peak response of each impurity from the 
Sample solution 

r 5 = peak response of olopatadine related 

compound C from the Standard solution 
Cs = concentration of USP Olopatadine Related 
Compound C RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of olopatadine in the 
Sample solution (mg/mL) 

Acceptance criteria: See Table 2 . Disregard any peaks 
corresponding to those of the Blank solution and any 
peaks with a relative retention time, measured with re~ 
spect to olopatadine related compound C, less than 
0.7. ^Disregard any peak less than 0.1%.*uww 


Table Z 


Name 

Re1ative 

Retention 

Time 

Acceptance 
Criteria, 
NMT t°/o) 

Olopatadine 

0.3 

_ 

Olopatadine related compound C 

1.0 

1 

Any indiyidual unspecified impurity 


0.5 

Total impurities 3 

— 

3 


1 Totat impurities are the sum of olopatadine related compound B, 
obpatadine related compound C, olopatadine f-isomer, olopatadine 
carbaldehyde, and aII unspedfied impurities found in the tests for Umil of 
farty Eluting Impurities and Limit of Late Eluting Impurities, 

SPECIFIC TESTS 

• Sterility Tests (71): Meets the requirements 

• PH (791): 5.0-8.0 

• OSMOLALITY AND Osmolarity (785): 260-340 mOsmol/ 

kg 
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ADD1TIONAI REQUIREMENTS 

• IPackaging and Storage: Preserve in tight, light-resistant 
containers. Storę between 4° and 25°* * 

® USP Reference Standards (11) 

USP Olopatadine Hydrochloride RS 
USP Olopatadine Hydrochloride Related Compound B RS 
(Z)-3-{2-(Ca rboxym ethvl)d ibenzo [b, e]oxep3 n-11 ( 6H )- 
ylidene}-M,N-dimethyfprQpan -1 -aminę oxide. 

CżiH 23 NO, 353,41 

USP Olopatadine Hydrochloride Related Compound C RS 
11 -Oxo -6 ,1 1 -di hyarod]benzo[b,e]oxepin- 2 -yl acetic add. 
C 16 H 12 O 4 268,26 


Omega-B-AcSd EthyD Esters 

DEFINITION 

Omega-3-Add Ethyl Esters is a mixture of ethy! esters, prtn- 
cipally the ethyl esters of eicosapentaenoic acid (EPAee) 
(C20:5 n-3, EE) and docosahexaenoic acid (DHAee) 
(C22:6 n-3, EE). It may afso contain ethyf esters of afpha- 
linolenlc acid (Cl 8:3 n-3, EE), moroctic acid (Cl 8:4 n-3, 
EE), eicosatetraenorc acid (C20:4 n-3, EE), heneicosapen- 
taenoic acid (C21:5 n-3, EE), and docosapentaenoic acid 
(C22:5 n-3, EE), Tocopherof may be added as an 
antioxidant. 

IDENTIFICATION 

* A. The retention times of the principal peaks in Test solu¬ 
tion 4 correspond to those of eicosapentaenoic acid ethyl 
ester and docosahexaenoic acid ethyl ester in Standard 
solution Ib and Standard solution la f as obtained in the 
Assay. 

© B. It meets the acceptance criteria In Table 1 of the 
Assay. 

ASSAY 

® CONTENT OF EPAEE, DHAEE, AND TOIAL OMEGA-3-AaD 
Ethyl Esters 

(See Fats and Fixed Oils (401 ), O mego-3 Fatty Adds Deter - 
mination and Profile.) 

Standard solution la, Standard solution Ib, Test solu¬ 
tion 3, Test solution 4, System suitabrlity solution 1, 
Chromatographic system, and System suitabiiity: 

Proceed as directed in Fats and Fixed Oils (401), Omega - 
3 Fatty Adds Determination and Profile. 

Analysis 

Samples: Standard solution la, Standard solution Ib, 
Test solution 3 , and Test solution 4 
Calculate the content of EPAee and DHAee in the por- 
tion of Omega-3-Add Ethyl Esters taken: 

Re suit - (Ru/Rs) x (G/Q 

Ra - peak area rafio of the EPAee or DHAee peak to 
the interna! standard peak from Test solution 
3 

Rs ~ peak area ratio of the EPAee peak to the 

internal standard peak from Standard solution 
1 b or DHAee peak to the internat standard 
peak from Standard solution 1 a 
C s = concentration of USP Eicosapentaenoic Acid 
Ethyl Ester RS in Standard solution Ib or USP 
Docosahexaenoic Add Ethyf Ester R5 in 
Standard solution la (mg/mL) 

Cu - concentration of Omega-3-Acid Ethyl Esters in 
Test solution 3 (g/mL) 

Calculate the content of total omega-3-add ethyl esters 
in the portion of Omega-3-Add Ethyl Esters taken: 

Result - rpAn-te [(EPAee + DHAee) l{r& Aee + + EPAee 

+ DHAee 


rFAn- 3 ee = sum of the peak areas of alpha-linolenic acid 
ethyl ester (Cl 8:3 n-3, EE), moroctic acid 
ethyl ester (Cl 8:4 n-3, EE), eicosatetraenoic 
acid ethyf ester (C20:4 n-3, EE), 
heneicosapentaenoic acid ethyl ester (C21:5 
n-3, EE), and docosapentaenoic acid ethyl 
ester (C2 2:5 n-3, EE) in Test Solution 4 
EPAee = content of EPAee (mg/g) 

DHAee - content of DHAee (mg/g) 
rwAte - peak area of EPAee in Test solution 4 
r dhase - peak area of DHAee in Test solution 4 
Acceptance criteria: It conforms to the acceptance cri¬ 
teria in Table 1. Articles labeled as Omega-3-Acid Ethyl 
Esters type A meet Acceptance Criteria II. 


Table 1 




Acceptance 
Criteria 1 

Acceptance 
Criteria II 
(For artides 
labeled as 
Omega-3- 
Acid Ethyl 
Esters 
type A) 

Name 

Refiative 

Retention 

Time 

NLT 

NMT 

NLT 

NMT 

Cl 8:3 n-3. EE a 

0.585 

_ 

_ _ 

_ 


08:4 n-3, EE* 

0,608 

_ 

— 


__. 

C20-4 n-3, EE C 

0.777 

_ 

_ . 


_ 

C20:S n-3, EE 


430 

mg/ 

495 

mg/ 

365 

mg/ 

435 

(EPAee) d 

0,796 

q 

a 

q 

mq/q 

C21:5 n-3, EE S 

0.889 





C22:5 n-3. EE F 

0.977 

1 

. _ 

_ 


C22:6 n-3, EE 


347 

mg/ 

403 

mg/ 

290 

mg/ 

360 

fDHAee)3 

1.000 

a 

. M. 

Q 

mq/.q 



800 

mg/ 

880 

mg/ 

700 

mg/ 

749 

EPAee + DHAee 


g 

q 

q 

mg/g 

Total omega-3- 
add ethyl 


90% 

(w/ 


78% 

(w/ 


esters 


w) 


w) 



3 Alpha-linolenic add ethyl ester. 
b Moroctic acid ethyl ester. 
c Eicosatetraenoic acid ethyl ester, 
d Eicosapentaenoic add ethyl ester, 
c Heneicosapentaenoic add ethyl ester. 

i Docosapentaenoic acid ethyl ester (dupanodonic add ethyl ester), 
fl Docosflhexaenoic add ethyl ester, 

IMPURITIES 

* Fats and Fixed Oils (401): NMT 0.1 ppm each of tead 
(Pb), cadmium (Cd), arsenie (As), and mercury (Hg) 

o Cholesterol 

Internal standard stock solution: 3 mg/mL of 5a- 
cholestane in n-heptane. [Notę—P repare fresh before 
use,] 

Internal standard solution: 0.3 mg/mL of Sot-choles- 
tane in n-heptane. [Notę —Prepare fresh before use.] 
Standard stock solution: 3.0 mg/mL of cholesterol in 
n-heptane. [NoTE—This solution is stable for 6 months 
stored in a freezer.] Transfer 1.0 mL of this solution to a 
10.0-mL yolumetric fiask. Dilute with n-heptane to vol- 
ume. [Notę —'Prepare this solution fresh dafly.] 

Standard solution: Transfer 1.0 ml each of the Stan- 
dard stock solution and the Internal standard solution to 
a 15-mL centrifuge tubę. Prepare as directed in the 
Sample solution beginning with "Evaporate to d ry ness". 
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Alpha tocopherol stock solution: 1.5-2.0 mg/mL of 
USP Alpha Tocopherol RS fn n-heptane, [Notę—T his so- 
fution is stable for 12 months stored in a freezer,] 
System suitabillty solution; Mix 1,0 ml_ of the Stan¬ 
dard stock solution , 1.0 mL of the Iniemal standard stock 
solution , and 2,0 mL of the Alpha tocopherol stock solu- 
tion in a 50-mL volumetric fiask. Evaporate to dryness 
with the atd of heat, and dilute with ethyl acetale to 
volume. Dilute 1.0 ml of this solution with ethyl acetale 
to 10.0 mL, [Notę—T his solution is stable for 6 months 
stored in a freezer] 

Sample solution: Transfer 100 mg of Omega-3-Add 
Ethyl Esters to a 15-mL centrifuge tubę. Add 1.0 mL of 
the Interna! standard solution. Evaporate to dryness at 
about 50* with a gentle stream of nitrogen. Add 0.5 mL 
of 50% potassium hydroxide and 3 mL of alcohol, fili 
the tubę with nitrogen, and cap. Heat the sample at 
1 00° for 60 min, using a heating błock. Cool for about 
10 min, Add 6 ml of water to tne tubę, and shake for 1 
min. Extract the solution four times with 2,5-mL por- 
tions of ethyj ether, using a vortex mixer or suitable 
shaker for 1 min for each extraction. Transfer and com- 
bine the extracts into a large centrifuge tubę, and wash 
with 5 mL of water, mixing completely with gentle in- 
verslon. Remove the water phase, ano add 5 mL of 0.5 
M potassium hydroxide to the ether phase, mixing 
carefully to avoid an emulsion. Remove the potassium 
hydroxide, and add another 5 mL of water, mixing 
carefully. Transfer the ether phase to a smali centrifuge 
tubę. [NOTĘ—If an emulsion has oceurred, a smali 
amount of sodium chloride may be added to obtain a 
separation of the phasesj Evaporate the ether phase to 
dryness under a stream of nitrogen with ca refu! heat¬ 
ing, Dissolve the sample in 600 pL of ethyl acetate, and 
mix well. Transfer 200 uL of this solution to a sample 
vial, and dilute with ethyl acetate to about 2 mL. 
Chromatographic system 
(See Chromatograpny (621 >, System Suitabillty.) 

Modę: GC 

Detector: Flame ionization 

Column: 0.25-mm x 30-m capillary; coated with a 
G27 phase of 0.25-jum thickness 
Temperatures 
Injection port: 320* 

Detector: 300° 

Column: See Tobie 2. 


Table 2 


Inłtial 

Temperaturę 

n 

Temperaturę 

Ramp 

C/mlnl 

Finał 

Temperaturę 

n 

Hołd Time at 
Finał 

Temperaturę 

(mini 

170 

0 

170 

1 

170 

A 

320 

1.5 


Carrier gas: Helium 
Flow ratę: 1.3 mL/mtn 
Injection volume: 1 pL 
Injection type: SplitJess injection system 
System suitabillty 
Sample: System suitobility solution 
Suitabillty requirements 

Resolution: NLT 1.2 between alpha tocopherol and 
cholesterol 
Analysis 

Sam pies: Standard solution and Sample solution 
Calcu la te the content of total cholesterol In the portion 
of Omega-3-Atid Ethyl Esters taken: 

Result = (Ry/Rs) x (Ws/Wu) 

R u - peak area ratio of the cholesterol peak to the 
internal standard from the Sample solution 


Rt = peak area ratio of the cholesterol peak to the 
internal standard from the Standard solution 
Wi ~ weight of cholesterol in the Standard solution 
(mg) 

Wy - weight of Omega-3~Acid Ethyl Esters in the 
Sample solution (g) 

Acceptance criteria: NMT 3,0 mg/g 

* OLIGOMERS 

Mobile phase: Tetrahydrofuran 
System suitabillty solution: Monodocosahexaenoin, 
didocosahexaenoin l and tridocosahexaenoin in Mobile 
phase , with concentrations of about 0.5, 0.3, and 
0,2 mg/mL, respectively, [NOTĘ—Suitable grades of 
monodocosahexaenoin, aidocosahexaenoin, and 
tridocosahexaenoin may be obtained from Nu-Chek 
Prep.] 

Sample solution 1: 5.0 mg/mL of Omega-3-Add Ethyl 
Esters In tetrahydrofuran 

Sample solution 2: [Notę—U se Somple solution 2 
where the results of this test using Sample solution 1 
exceed the Acceptance criteria due Eo the presence of 
monoglycerldes.] Weigh 50 mg of Omega-3-Add Ethyl 
Esters into a guartz tubę, add 1.5 mL of a 20-g/L solu¬ 
tion of sodium hydroxide in methanol, cover with nitro¬ 
gen, cap tightly with a polytef-lined cap, mix, and heat 
on a water bath for 7 min. Allow to cool. Add 2.0 mL 
of boron trichlonde-methanol solution, cover with nj- 
trogen, cap tightly, mix, and heat on a water bath for 
30 min. Cool to 4O°-50 O , add 1 mL of isooctane, cap, 
and shake dgorously for NLT 30 s. Immediately add 
5 mL of saturated sodium chloride solution, cover with 
nitrogen, cap, and shake thoroughly for NLT 15 s. 
Transfer the upper layer to a separate tubę, Shake the 
methanol layer with 1 ml of isooctane, Wash the com- 
bined isooctane extracts with two quantities, each of 
1 ml of water. Carefully evaporate the solvent under a 
stream of nitrogen, then add 10.0 ml of tetrahydro¬ 
furan to the residue. Add a smali amount of annydrous 
sodium sulfate, and filter, 

Chromatographic system 
(See Chromatograpny {621), System Suitabillty.) 

Modę: LC 

Detector: Differential refractometer 
Columns: Three concatenated, 7.8-mm x 30-cm; 

7-pm packing L21, with porę sizes in the rangę of 
5-50 nm, arranged with decreasing porę stze from the 
injector to the detector to fuffill the system suitability 
reguirements 
Flow ratę: 0,8 mL/min 
Injection volume: 40 pL 
System suitability 
Sample: System suitability solution 
Suitability requirements 

Elution order: Tridocosahexaenoin, didocosahexae- 
noin, and monodocosahexaenoin 
Resolution: NLT 2.0 between monodocosahexaenoin 
and didocosahexaenoin; NLT 1.0 between 
dldocosahexaenoin and tridocosahexaenoin 
Analysis 

Samples: Sample solution 1 and Sample solution 2 
Measure the areas of the major peaks. 

Caiculate the pereentage of oligomers in the portion of 
Omega-3-Acid Ethyl Esters taken to prepare Sample so¬ 
lution h 


Result = fri/rjr) x 100 

n - sum of the areas of the peaks with a retention 
time less than that of tne ethyl esters peaks 
fr = sum of the areas of all peaks 
Caiculate the pereentage of oligomers in the portion of 
Omeqa-3-Add Ethyl Esters taken to prepare Sample 
solution 2: 


Result = (n/rr) x 100 
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n - sum of the areas of all peaks with a retention 
time less than that of the methyl esters peaks 
rj ~ sum of the areas of alt peaks 
Acceptance criteria: NMT 1.0% of oltgomers 
■ Limit of Dioxins, Furans, and Polychlorlnated Biphen- 
yls (PCBs)r Determine the content of polychJorinated 
dibenzo-para“dioxfns (PCDDs) and polychlorlnated 
dlbenzofurans (PCDFs) by method No. 1613 revislon B of 
the Environmentaf ProtectEon Agency. Determine the 
content of polychiorinated biphenyls (PCBs) by method 
No. 1668 revtslon A of the EnvironmentaJ Protection 
Agency. 

Acceptance criteria: The sum of PCDDs and PCDFs is 
NMT 1 pq/q of WHO toxic equivalents. The sum of 
PCBs (polychlorlnated biphenyls, IUPAC congeners PCB- 
28, PCB-52, PCB-101, PCB-118, PCB-138, PCB-153, and 
PCB-180) is NMT 0.5 ppm. 

Limit of Total Unidentified Fatty Acid Ethyl Esters 

[Notę—T his test is not required for the articles labeled as 
Omega-3-Acid Ethyl Esters type A.] 

From the chromatogram obtained with Test solution 4 in 
the Assay for Content of EPAee, DHAee , and Total Omega- 
3-Acid Ethyl Esters f determine the peak area of the larg- 
est single unidentified peak with a relative retention 
time different from those in Table 3. 


Table 3 


Identified Ethyl Ester 

Relative Retention Time 

Phytanic acid 

0.416 

Cl6:3 n-4 

0.431 

Cl 6:4 n-1 

0.468 

Cl 8:3 n-6 

0.557 

Cl 8:3 n-4 

0.574 

Cl 8:3 n-3 

0.585 

Cl 8:4 n-3 

0.608 

Cl 8:4 n-1 

0.618 

Furan acid 5 

0.691 

Cl 9:5 

0.710 

C2Q:3 n-6 

0.720 

C20:4 n-6 

0.736 

Furan aerd 7 

0.744 

C20:4 n-3 

0.777 

Furan acicf 8 

0,783 

EPA 

0.796 

Furan acid 9 

0.867 

C21:5 n-3 

0.889 

C22:4 

0.917 

Furan acid 10 

0.922 

C22:5 n-6 

0.939 

Furan add 11 

0,963 

C22:5 n-3 

0,977 

DHA 

1.000 


Calculate the content of unidentified fatty acid ethyl es¬ 
ters in area percentage: 

Result = 100 - (100 x E Aiee/r r ) 


Aiee = peak area of each identified ethyl ester in 
Table 3 

r T - sum of the areas of all peaks except sofvents 
and BHT 

Acceptance criteria: The area of the largest single un¬ 
identified peak is NMT 0.5% of the total area. The total 
area of unidentified peaks as calcu]ated above Is NMT 
2%. 

* Limit of Non-Omega- 3 -Acid Ethyl Esters 

[Notę—T his test is only reguired for the articles labeled 
as Omega-3-Acid Ethyl Esters type A.] 


From the chromatogram obtained with Test solution 4 In 
the Assay for Content of EPAee , DHAee, and Total Omega- 
3-Acid Ethyl Esters, calculate the amounts of Cl 8:1 n-9 
ethyl ester and C2Q;4 n-6 ethyl ester in the portion of 
Omega-3-Acid Ethyl Esters taken: 

Result - (Aieefr r ) x 100 

Aiee = peak area of Cl 8:1 n—9 ethyl ester or C2Q:4 
n-6 ethyl ester 

fr - sum of the areas of all peaks except solvents 
and BHT 
Acceptance criteria 
Cl8:1 n-9 ethyl ester: NMT 6.0% 

C20:4 n-6 ethyl ester: NMT 4.0% 

SPECIFiC TESTS 

* Fats AND FlXID OliS (401 Acid Vaiue: NMT 2.0 

« Fats and Fixed Oils (401), Anisidine Value: NMT 15 
« Fats and Fixed Oils (401), Peroxide Value: NMT 10.0 

o Absorbance 

Sample solution: Transfer 300 mg, accurately weighed, 
to a 50-mL volumetnc fiask. Dissoive in and dllute im- 
mediateiy with isooctane to volume. Pipet 2.0 ml into a 
50-mL voiumetric fiask, and dllute with isooctane to 
volume. 

Acceptance criteria: NMT 0.55, determined at 233 
nm, with isooctane being used as the blank 

AOOITIONAL REQUIREMENTS 

o Packaging and Storage: Preserve in tight, llght-resistant 
containers under a nitrogen atmosphere. Storę at eon- 
trofled room temperaturę. 

9 Labeling: The label States the content of DHA ethyl ester 
and EPA ethyl ester In mg/g, the sum of the EPA and 
DHA ethyl esters contents in mg/g, and the content of 
the total omega-3-acid ethyl esters in weight percentage 
(w/w). It also States the na me of any added antioxidant. 
Articles intended to meet Acceptance Criteria tl of the As¬ 
say and the Limit of Non-Omega-3-Add Ethyl Esters are 
labeled as Omega-3-Acid Ethyl Esters type A. 

* USP reference standards (li) 

USP Docosahexaenoic Acid Ethyl Ester RS 
Alf c/s-4,7,10,13,16,19-docosahexaenotc ethyl ester. 
Q 4 H 3 eO s 356.55 

USP Eicosapentaenoic Acid Ethyl Ester RS 
All c/s-5,8,11,14,17-eicosapentaenoic ethyl ester. 

C 22 H 34 O 2 330.51 

USP Methyl Tricosanoate RS 
Tricosanoic acid methyl ester. 

CjaHasOi 368,64 
USP Alpha Tocopherol RS 


Omeqa-3-Acid Ethyl. Esters Capsules 

DEFINITION 

Omega-3-Add Ethyl Esters Capsules contatn Omega-3-Add 
Ethyl Esters, with NLT 95.0% and NMT 105.0% of the 
labeled sum of eicosapentaenoic acid ethyl ester (EPAee) 
and docosahexaenoic acid ethyl ester (DHAee) and NLT 
95% of the labeled amount of total omega-3-acid ethyl 
esters, as the sum of alpha-finolenic acid ethyl ester 
(Cl 8:3 n-3, EE), moroctic acid ethyl ester (Cl 8:4 n-3, 
EE), eicosatetraenolc acid ethyl ester (C2Q:4 n-3, EE), ei¬ 
cosapentaenoic acid ethyl ester (EPAee) (C20.5 n-3, EE), 
henelcosapentaenoic acid ethyf ester (C21:5 n-3, EE), 
docosapentaenoic acid ethyl ester (C22:5 n-3, EE), and 
docosahexaenoic acid ethyl ester (DHAee) (C22:ó n-3, 
EE). Tocopherol may be added as an antioxidant. 
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IDENTIFICATION 

* A. The retention times of the peaks for eicosapentaenoic 

acid ethyl ester and docosahexaenoic acid ethyl ester of 
the Sampfe solution correspond to those of the Standom 
solution, as obtained in the Assay for Content of EPAee, 
DHAee, and Total Omega-3-Add Ethyl Esters. 

* B. It com plies with the Accepfance criteria in the test for 

Concentration of Omega-3-Acid Ethyl Esters m Spedftc Tests, 

ASSAV 

e CONTENT OF EPAEE, DHAEE, ANO TOTAL OMEGA-3-AOD 

Ethyl Esters 

[Notę—C arry out the procedurę as rapidfy as possible, 
avoidrng exposure to actinic light, oxidizinq agents, oxi- 
dation catalysts (i.e., copper and iron), and air.] 
Antioxidant solution: 50 mg/L of butylated hydroxytol- 
uene in isooctane 

Retention time Identification solution: Prepare a mix- 
ture containing suitable concentrations of aJpha-li- 
noienic acid ethyl ester (Cl 8:3 n-3, EE), moroctic acid 
ethyl ester (Cl 8:4 n-3, EE), eicosatetraenok: acid ethyl 
ester (C20:4 n-3, EE), heneicosapentaenoic acid ethyf 
ester (C21:5 n-3, EE), and docosapentaenoic acid ethyl 
ester (C22:5 n-3, EE) in Antioxidant solution. ] 

Internal standard solution: 7.0 mg/mL of USP Methyl 
Tricosanoate RS in Antioxidant solution 
System suitability solution: 5.5 mg/mL of docosahexa- 
enotc acid methyl ester and 0.5 mg/mL of tetracos- 
1 5-enoic acid methyf ester in Antioxidant solution 
Standard solution: Dissolve 60.0 mg of USP Docosa- 
hexaenoic Add Ethyl Ester RS and 90.0 mg of USP Eico¬ 
sapentaenoic Acid Ethyl Ester RS tn 1 0.0 mL of Internal 
standard solution. 

Sample soiution: Weigh NIT 10 Capsules in a tared 
weighing bottfe. With a sharp blade, carefulJy open the 
Capsules, without loss of shell materia], and transfer the 
combined Capsufe contents to a 1 GO-mL beaker. Re- 
move any adhering substance from the emptied Cap- 
sules by washing with severai smali portions of diethyi 
ether, Discard tne washings, and altów the empty Cap¬ 
sules to air-dry over a period of NMT 30 min, taking 
precaudons to avoid uptake or loss of moisture. Weigh 
the empty Capsules in the original tared weighing bot- 
tle, and calculate the average fili weight per Capsute 
(W#). Transfer an amount of the combined Capsule 
contents equivalent to 225 mg of the Jabeled amount 
of total omega-3-acid ethyl esters to a suitable fiask, 
and dissolve with 1 0.0 ml of Internal standard solution. 
Chromatographic system 
(See Chromatogmphy (621), System Suitability.) 

Modę: GC 

Detectori Ela me ionization 

Column: 0.25-mm x 25-50-m fused silica capillary; 
coated with a 0.25-pm film of Gló 
Tempera tures 
Injection port: 250° 

Detector: 270° 

Column: See Tabie L 


TabBe 1 


Inltia) 

Temperaturę 

n 

Temperaturę 

Ramp 

C/min) 

Fina! 

Temperaturę 

n 

Hołd Time 
at Finał 
Temperaturę 
(min) 

170 

0 

170 

2 

170 

T5 

255 

9 


Carrier gas: Hydrogen or helium 
Linear vefocity: Adjust to obtain a retention time for 
docosahexaenoEC acid ethyl ester of 26 ± 3 min. 

1 The relevant fatty add ethyl esters are available from Nu-Chek Prep, (nc. 
(www.nu-chekprep.com); Cayman Chemical (www.cayfnanchem.com); and 
Carbosynth (www.carbosyntn.com). 


Injection volume: 1 pl 
injection type: Split; split ratio, 1:220 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability reguirements 

Resoiution: NLT 1.2 between docosahexaenoic acid 
methyl ester and tetracos-15-enoic acid methyl ester 
peaks, System suitability solution 
Re Jat i ve standard deviation: NMT 2.0% for the ra- 
tlos of the peak responses of DHAee and EPAee rela- 
tive to the internal standard, Standard solution 
Analysis 

Sampies: Retention time identificatlon solution, Standard 
soiution, and Sample solution 

Identify the retention times of the releyant fatty acid 
ethyl esters by comparing the peaks from the Sample 
solution with those from the Retention time Identifica¬ 
tion solution. 

Calculate the content, in mg/g, of EPAee and DHAee in 
the portion of Capsules taken: 

Result = (Ru/R$) x (G/Q 

Ru — peak area ratio of the EPAee or DHAee peak to 
the internal standard peak from the Sample 
solution 

R$ = peak area ratio of the EPAee or DHAee peak to 
the internal standard peak from the Standard 
solution 

Q ~ concentration of USP Eicosapentaenoic Acid 
Ethyl Ester RS or USP Docosahexaenoic Acid 
Ethyl Ester RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of the total omega- 

3-acid ethyl esters in the Sample soiution (g/ 
mL) 

Calculate the percentage of the labeled sum of EPAee 
and DHAee in the portion of Capsules taken: 

Result = ( EPAee + DHAee) x W a fx (100/0 

EPAee - content of EPAee in the portion of Capsules 
taken (mg/g) 

DHAee = content of DHAee in the portion of Capsules 
taken (mg/g) 

W Af - average fil! weight of the Capsules taken (g) 
i — sum of the labeled content of EPAee and 
DHAee (mg/Capsule) 

Calculate the percentage of the labeled amount of total 
omega-3-acia ethyl esters in the portion of Capsules 
taken: 

Result - x [(EP4ee + DHAee)l{r^ + /□«*«)] + EPAee 

+' DHAee) x W AF x (100/1) 

rfAn- 3 ee - sum of the peak areas of alpha-lrnolenic acid 
ethyl ester (Cl 8:3 n~3, EE), moroctic add 
ethyl ester (Cl 8:4 n-3, EE), eicosatetraenoic 
acid ethyi ester (C20:4 n-3, EE), 
heneicosapentaenoic acid ethyf ester (C21:5 
n-3, EE), and docosapentaenoic acid ethyl 
ester (C22:5 n-3, EE) from the Sample 
solution 

EPAee = content of EPAee (mg/g) 

DHAee ~ content of DHAee (mg/g) 
fm~ peak area of EPAee from the Sample solution 
foHAw = peak area of DHAee from the Sample solution 
W A f = average fili weight of the Capsules taken (g) 
i = label clatm of total omega-3-adds ethyi esters 
(g/Capsufe) 

Acceptance criteria: 95.0%-105.0% of the labeled sum 
of EPAee and DHAee and NLT 95.0% of the labeled 
amount of total omega-3-add ethyl esters per Capsufe 
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PERFORMANCE TE5TS 

* Uniformity of Dosage Units (905), Wright Vahation: 

Meet Ehe requirements 
® OISENTECRATION (701) 

Medium, tier 1: Water 

Medium, tier 2: Slmulated gastric fluid TS 

Time: 30 min 

Analysis: Perform the test with water as Medium, tier 1. 
Repeat the fest with simulated gastric fluid TS as Me¬ 
dium, tier 2, rf the disintegration time is morę than 30 
min in Medium, tier 1. 

Acceptance criteria: Meet the requirements 

IMPURITIES 

■ OLIGOMERS 

Mobile phase: Tetrahydrofuran 
System suitability soiution: Monodocosahexaenoin, 
didocosahexaenoin, and tridocosahexaenoin in Mobile 
phase, with concentrations of about 0.5, 0.3, and 
0.2 mg/mL, respectively. [Notę —Suitable grades of 
monodocosahexaenoin, didocosahexaenoin, and 
tridocosahexaenoin may be obtained from Nu-Chek 
Prep.] 

Sampie soiution 1: 5.0 mg/mL of the Capsule contents 
in tetrahydrofuran 

Sample soiution 2: [Notę —Use Sampie soiution 2 
where the resuJts of this test using Sampie soiution 1 
exceed the Acceptance criteria due to the presence of 
monogiycerides.j Weigh 50 mg of the Capsule contents 
into a quartz Hubę, add 1.5 ml of a 20-g/L soiution of 
sodium hydroxide in methanol, cover with nitrogen, 
cap tightly with a polytef-lined cap, mix, and heat on a 
water batn for 7 min. Alfow to cool. Add 2,0 mL of 
boron tnchloride-methanol soiution, cover with nitro¬ 
gen, cap tightly, mix, and heat on a water bath for 30 
min. Cool to 40°“50 D , add 1 ml of isooctane, cap, and 
shake vigorously for NLT 30 s. Immediately add 5 mL of 
saturated sodium chloride soiution, cover with nitrogen, 
cap, and shake thoroughly for NLT 15 s. Transfer the 
upper layer to a separate tubę. Shake the methanol 
layer with 1 ml of isooctane. Wash the combined isooc¬ 
tane extracts with 2 guantities, each of 1 mL of water, 
Carefuily evaporate the solvent under a stream of nitro- 
en, then add IG.OmL of tetrahydrofuran to the resi- 
ue. Add a smali amount of anhydrous sodium sulfate, 
and filter, 

Chromatographic system 

(See Chromatography {62 1), System Suitability.) 

Modę: LC 

Detector; Differentfa! refractometer 
Columns: Three contatenated, 7.8-mm x 30-cm; 

Z-pm packing L21, with porę sizes in the rangę of 
5-50 nm, arranged with decreasing porę slze from the 
injector to the detector to fulfill the system suitability 
reguirements 
Flow ratę: 0.8 mL/min 
Injection volume: 40 pL 
System suitability 
Sample: System suitability soiution 
Suitability reąuirements 

Elution order: Tridocosahexaenoin, didocosahexae“ 
noin, and monodocosahexaenoin 
Resolution: NLT 2.0 between monodocosahexaenoin 
and didocosahexaenoin; NLT 1.0 between 
didocosahexaenoin and tndocosahexaenoin 
Analysis 

Samples: Sample soiution 1 and Sample soiution 2 
Measure the areas of the major peaks. 


Calculate the percentage of oligomers in the portlon of 
omega-3-add ethyl esters taken to prepare Sample so¬ 
iution 1: 

Result - (nfr-r) x 100 

n = sum of the peak areas with retention times 
less than that of the ethyl esters peak 
rj - sum of the areas of a ii peaks 
Calculate the percentage of oligomers in the portion of 
the Capsules contents taken to prepare Sampie soiution 


Result = (n/fj) x 100 

fi = sum of the peak areas with retention times 
less than that of the methyl esters peak 
rj - sum of the areas of all peaks 
Acceptance criteria: NMT 2% of oligomers 

5PECIFIC TE5T5 

« CONCENTRATION OF OMECA-3-ACID ETHYL ESTERS 

Antioxidant soiution, Retention time Identification so¬ 
iution, Internal standard soiution, System suitability 
soiution, Standard soiution, Sample soiution, Chro¬ 
matographic system, System suitability, and Analy- 
sis: Proceed as directed in the Assoy for Content of 
EPAee, DHAee, and Total Omega-3-Add Ethyl Esters. 
Calculate the concentration, in mg/g, of EPAee and 
DHAee in the portion of Capsules taken: 

Result “ (Ruffh) x (C s /Cu) 

Ru = peak area ratio of the EPAee or DHAee peak to 
the internal standard peak from the Sample 
soiution 

R s = peak area ratio of the EPAee or DHAee peak fo 
the internal standard peak from the Standard 
soiution 

Cs - concentration of USP Eicosapentaenoic Add 
EthyJ Ester R5 or USP Docosahexaenoic Acid 
Ethyl Ester RS in the Standard soiution 
(mg/mL) 

Cu - nominał concentration of the total omega- 

3-acid ethyl esters in the Sample soiution (g/ 
mL) 

Cakufate the concentration, in mg/g, of total omega- 
3-adds ethyl esters in the portion of Capsules taken: 

Result = x [(EPAee + DHAee)/(n^ + r DfM *)] + 

EPAee + DHAee 

rpAn-fa - sum of the peak areas of aipha-linolenic acid 
ethyl ester (Cl 8:3 n-3, EE), moroctic acid 
ethyl ester (Cl 8:4 n-3, EE), eicosatetraenoic 
acid ethyl ester (C20:4 n-3, EE), 
heneicosapentaenoic acid ethyl ester (C21:5 
n-3, EE), and docosapentaenoic acid ethyl 
ester (C22:5 n-3, EE) from the Sample 
soiution 

EPAee - content of EPAee (mg/g) 

DHAee - content of DHAee (mg/g) 
r&Me = peak area of EPAee from the Sample soiution 
rDHAee = peak area of DHAee from the Sample soiution 
Acceptance criteria: It meets the requirements in Tobie 
2. Capsules iabeled as contatning Omega-3-Actd Ethyl 
Esters type A meet Acceptance Criteria II. 
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Table 2 


Name 

Acceptance Criteria 1 

Acceptance 
(For capsu 
as containi 
3-acid etl 
tvn< 

2 Criteria IK 
les labeled 
ing omega* 
Nyl esters 
e A> 


NLT 

NMT 

NLT 

NMT 

EPAee 

430 mq/q 

495 ma/a 

365 mq/a 

435 ma/a 

DHAee 

347 mq/q 

403 ma/a 

290 ma/a 

360 ma/a 

EPAee + 
DHAee 

800 ma/a 

880 mq/q 

700 mq/q 

MD 

Br 

Total 

omega-3- 
acid ethyl 
esters- 

90% (w/ 

_w)_ 

— 

78% (w/ 

_w3_ 

— 


-Sum of aipha-lśnolenic add eLfoyl ester (Cl 8:3 n-3, EE), moroctk acid 
eihyl ester (Cl 8:4 n-3, EE), eicosatelracnoic acid ethyl ester (C2Q:4 n-3, 
EE>, eicosapentaerrok acid ethyl ester (EPAee) (C20:5 n-3, E£), henekosa* 
pentaenoic add ethyl ester fC21 :S ti-3, EE), docosapentaenok acid ethyl 
ester £C22:5 n-3, EE) r and docosahexaenoic acid ethyl ester (DHAee) 

(C22:6 n-3, EE). 

* Fats and Fixed Oils (401), Acid Volue 

Sample solution: Dissolve about 5,0 g of the oil, accu- 
rately weighed, in 100 ml of a mixture of equal 
vofumes of alcohol and ether (which has been neutral- 
ized to phenolphthalein with 0.1 M potassium hydrox- 
Ide) contained irt a fiask. 

Acceptance criteria: NMT 2.0 

* FATS AND Fixed Oils (401), Anisidine i telnet NMT 25 

* Fats and Fixed Oils (401), Peroxide Vaiue: NMT 10 mEq/ 

. k 9 

* ABSOR8ANCE 

Sample solution: Transfer 300 mg, acturately weighed, 
to a 50-mL volumetnc fiask, Dissolve in and dilute im- 
mediately with isooctane to volume. Pipet 2.0 mL tnto a 
50-mL volumetric fiask, and dii u te with isooctane to 
volume. 

Acceptance criteria: NMT 0.60, determined at 233 nm 
in a 1 -cm celi, with isooctane being used as the blank 
■ Microbial Enumeration Tests (61): NMT 10 3 cfu/g for 
the total aerobic microbial count, and NMT 10 2 cfu/g for 
the total combined yeasts and molds count. 

« Tests for Specified Microorganisms (62): Meet the re- 
guirements for absence of Escherichia coli in 1 g and for 
absence of Salmonella species in 10 g 

ADDITIONAL REQUiREMENT5 

* Packaging and Storage: Preserve in tight containers, 
and storę at controlled room temperaturę. Do not freeze. 
Protect from light. 

* Labę ling; The Tabel States the amount of docosahexae- 
ngic acid CD HA) ethyl ester and eicosapentaenoic acid 
(EPA) ethyl ester, and the minimum amount of total ton- 
tent of omega-3-add ethyl esters in mg/Capsule. Cap- 
sules intended to meet Acceptance Criteria II of the test 
for Concentration of Omega-3-Acid Ethyl Esters are Jabeled 
as containing Omega-3-Acid Ethyl Esters type A. II also 
States the name and contenl of any added antioxidant. 

* USP Reference Standards (11) 

USP Docosahexaenoic Acid Ethyl Ester RS 
Ali c/s-4,7,10,13,1ó,19-docosahexaenoic ethyl ester. 
CwHsiÓa 356.55 

USP Eicosapentaenoic Acid Ethyl Ester RS 
Ali ds-5,8,11,14,17-eicosapentaenok ethyl ester, 
C 23 H 34 O 2 330.51 

USP Mefhyt Tricosanoate RS 
Tricosanoic acid methyl ester. 

C M H| 8 0 2 368,64 


Omeprazole 



h,p cctłj 


CnHi^OjS 345.42 

1 tf-Benzimfdazole, 5-methoxy-2-[[(4-methoxy-3,5-dimethyl- 
2-pyridi nyl) methyljsu f Rny I]-; 

5-Methoxy-2-[[(4~methoxy-3,5-dimethyI-2-pyridinyl)meth- 
yfjsulfinyljbenzimidazole [73590-58-6], 

DEFINmON 

Omeprazole contains NLT 98.0% and NMT 102.0% of 
omeprazole (C^HigNjOjS), calculated on the dried basis. 

IDENTIFICATION 

• A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assoy. 

* 8. INFRARED ABSORPTlON (197K) 

A5SAY 

* Procedurę 

Buffer: Dissolve 0,725 g of monobasic sodium phos- 
phate and 4.472 g of anhydrous dibasic sodium phos- 
phate in 1000 mL of water. Dilute 250 mL of this solu¬ 
tion with water to 1000 mL, If necessary, adjust with 
phosphoric acid to a pH of 7.6. 

Mobile phase: Acetonitrile and Buffer ( 1:3) 

Diluent: Acetonitrile and 0.01 M sodium borate (1:3) 
Standard solution: 0.2 mg/mL of USP Omeprazole RS 
in Diluent 

System suitability solution: 0.1 mq/mL of USP Omep¬ 
razole RS in Diluent from the Standard solution 
Sample solution: 0.2 mg/mL of Omeprazole in Diluent 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 15-cm; 5-pm packing L7 
Flow ratę: 0,8 mL/min 
Injection voIume: 20 pL 
System suitability 
Sample: System suitability soiution 
Suitability reguirements 
Tailing factor: NMT 1.5 
Relative standard deviation: NMT 1.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Caiculate the percentage of omeprazole (Ci^Ht^NjOiS) 
in the portion of Omeprazole taken: 

Result = (ru/fj) x (Cs/O u) x 100 

ro - peak response from the Sample solution 

r s - peak response from the Standard solution 

C s - concentration of USP Omeprazole RS in the 
Standard solution (mg/mL) 

Cu - concentration of Omeprazole in the Sample 
soiution (mg/mL) 

Acceptance criteria: 98,Q%-102,0% on the dried basis 

IMPURITIES 

• Residue on iGNmoN (281): NMT 0.1% 


Delete the followlng: 

*• Heavy Metals, Method ii (231): NMT 20 ppm# ioma\ u 

\m20U) 
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0 ORCANIC IMPURITIES 

Soiution A: Dissolve 0,725 g of monobasic sodium 
phosphate and 4472 g of anhydrous dibasic sodium 
phosphate in 1 000 mL of water. Dilute 250 mL of this 
solution with water to 1000 mL, Adjust with phosphoric 
acid to a pH of 7.0. 

Solution B: Acetonitrile 

Mobile phase: See Table h Return to the ongi na! con- 
ditions, and re-equilibrate the system for about 10 min. 


Table 1 


Time 

(min') 

Solution A 

( Q /o) 

Solution B 

tsa 

0 

75 

25 

12 

75 

25 

22 

50 

50 

45 

50 

50 

45,1 

75 

25 



Diluent: Soiution A and Solution B (3:1) 

System suitability solution: 0,6 mg/rnL of USP Omep- 
razofe RS, 0.6 pg/mL each of USP Omeprazole Related 
Compound A RS, USP Omeprazole Related Compound 
E RS, USP Omeprazole Related Compound 1 RS, and 
5-methoxy-lN-benzimidazol-2-thio[ m DHuent. [Notę — 
This solution is slabie for 14 h when sto red at 4 °,] 
Standard solution: 6.0 jug/ml of USP Omeprazole RS 
in Diluent 

[NOTĘ—This solution is stabie for 14 h when stored at 
4°.] 

Sam ple solution: 0.6 mg/mL of Omeprazole in Diluenl 
[Notę —Inject within 1 h of preparation,] 

Sensitivity solution: 0.3 gg/mL of USP Omeprazole RS 
from the Standard solution 
Chromatographic system 
(See Chtomatogranny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 264 nm 

Column: 4.6-mm x 25-cm; 5-fim packing 17 
Ffow ratę: 0,8 mL/min 
Injection volume: 40 ul 
Autosampler temperaturę: 4° 

System suka bility 

Sam pies: System suita bili ty solution, Standard solution , 
and Sensitivity solution 

Suitability reguirements 

Resolution: NLT 2.0 between omeprazole and omep¬ 
razole related compound A, System suitability solution 
Refative standard deviation: NMT 5%, Standard 
solution 

Signal-to-noise ratio: NLT 10, SensitMty solution 
Analysis 

Samples: Standard sofution and Sampie soiution 
Caiculate the percentage of any individual impunty in 
the portion of Omeprazole taken: 

Result = (ru/fi) X (Cs/Cu) X (1/F) x 100 

ru - peak response of each impurity from the 
Sampie soiution 

= peak response of omeprazole from the 
Standard solution 

Cs - concentratlon of USP Omeprazole RS in the 
Standard solution (mg/mL) 

Cu = concentratlon of Omeprazole in the Sampie 
solution (mg/mL) 

F - relative response factor (see Table 2) 
Acceptance criteria: See Table 2. Disregard any peak 
beiow 0,05%. 


Table 2 


Name 

Relative 

Retention 

Time 

Re la li ve 
Response 
Factor 

Acceptance 
Criteria, 
NMT (Vo) 

54V1ethoxy-1 H- 
b en zl m id a zo 1-2- th iol 

0.41 

1.0 

0.15 

Omeprazole W-oxide 
(omeprazole related 
compound 0 

0,53 

1.34 

0.15 

Omeprazole sulfone 

N -oxide (omeprazole 
related compound l) 

0.58 

1.48 

0.15 

De5methoxy 

omeprazole^ 

0.97 

TO 

0.15 

Omeprazole 

TO 

— 

_ 

Omeprazole sulfone 
(omeprazole related 
compound A) 

1.07 

TO 

0.15 

Omeprazole 4-chloro 
analoq b 

1.16 

TO 

0.15 

Ufiprazole c 

1,25 

TO 

0.15 

Omeprazole thioxo- 
pyrido analoqs d 

1.55 

and 1,64 

— 

— 

Any other individual 
impunty 

— 

1.0 

0.10 

To tal impurities 

_ 

—. 

LQ 


“ 2-[( RS)- [(3,5-D imetby Ipy ri d i n-2 -yj)m e thy E] s u! f i ny I ]-5- methoxy-1H* 
benzimEdazole. 

h 2-[{/L5)-[4XZhioro-3,5-dimethy1pyrldin"2-yJ)methyl]5ulfinyl]-5-me£hoxy-lH- 

benzimioazole. 

c 5-Methoxy-2T(4-metfToxy-3,5-dimethylpyr[din-2-yl)inethyJthjo)-1/-/- 

benzimidazole. 

d Omeprazole related compounds F and G (T3-drmethyf-8-meł:hoxy-12- 
ihfOxopyrido[V,2T3,4]imidazo[1,2-a]benzimidazo[-20 2K)-one and 1,3-dL 
m e t hy I-9-m e thoxy-12-th i o xo py ri d o [ V r T. 3,4 ] i m ida zo [ 1 r 2-a J ben z\ m i dazo L 
2(12Tf)-one). These impurities are controII g d in the test for Limit of Omep¬ 
razole Related Compounds F and C. 

SPEC I FIC TE5T5 

» CDMPLETENB5 OF SOLUTION (641) 

Sampie solution: 20 mg/mL of Omeprazole in methyl- 
ene chloride 

Acceptance criteria: Meets the requirements 
® Limit of Omeprazole Related Cgmpounds F and C 

Sampie solution: 20 mg/mL of OmeprazoEe in methyl- 
ene chloride 

Instrumentai conditions 
Modę: Vis 

Analytical waveiength: 440 nm 
Celi: 1 cm 

Blank: Methyiene chloride 

Acceptance criteria: The absorbance is NMT 0.10, cor- 
responding to NMT 350 ppm of the sum of omeprazole 
related compounds F and G. 

* Loss on Drying (731) 

Analysis: Dry a sampie under vacuum at 60° for 4 h, 
Acceptance criteria: NMT 0.5% 

ADDmONAL REQUIREft/IENTS 

* Packaging and STORAGE: Preserve in tight containers, 
and storę in a cold place, protected from moasture, 

a USP REFERENCE STANDARDS (11) 

USP Omeprazole RS 

USP Omeprazole Related Compound A RS 
Omeprazole sulfone; 

5“Methoxy-2-[[(4-methoxy-3,5-dimethylpyridin- 
2 -yl)methy[]sulfonyf ]-1 H-benzirmdazofe. 

C, 7 Hi9N 3 04S 36142 

USP Omeprazole Related Compound E RS 
Omeprazole N~oxide; 

4-Methoxy-2-[[(/?5)-(5-methoxy-1 tf-benzimidazol- 
2-yl)sulfmyl]methy]]-3,5-dimethylpyridEne 1 -oxide. 
C 17 H 15 N 3 O 4 S 36142 
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USP Omeprazole Related Compound I RS 
Omeprazole sulfone N-oxide; 
4-Methoxy-2-[[(5-methoxyl LMoenzEmidazol- 
2-y l)sulf onyl] methyl}-3,5 -d i m ethy I py ridi ne 1 ~oxid e. 
Ci7H ig N 3 0 5 S 377.41 


OmeprazoBg Delayed-BeBease Capsules 

DEFINITION 

Omeprazole Delayed-Release Capsules contain NLT 90.0% 
and NMT 110,0% of the labeled amount of omeprazole 
(C^H^NbOsS). 

IDENTIFICATION 

* A. The retention time of the major peak in the Sampie 
solution corresponds to that of the Standard soiution, as 
obtained En the Assoy. 

AS5AY 
o Procedurę 

Solution A: DEssolve 6,0 g of giycine En 1500 mL of 
water, adjust with 50% sodium hydroxide solution to a 
pH of 9,0, and dElute with water to 2000 ml. 

Solution B: Acetonitrile and methanol (85:15) 

Mobile phase: See Tahfe h 


labie 1 


Time 

Soiution A 

Solution B 

(min) 

W 

(%) 

0 

88 

12 

20 

40 

60 

21 

88 

12 

25 

88 

12 


Diluent: Dissolve 7.6 g of sodium borate decahydrate in 
about 800 mL of water, Add 1.0 g of edetate disodium, 
and adjust with 50% sodium hydroxide solution to a 
pH of 11.0 ± 0.1, Transfer the solution to a 2000-mL 
volumetric fiask, add 400 mL of dehydrated alcohol, 
and dilute with water to vo!ume. 

Standard solution: 0.2 mg/ml of USP OmeprazoEe RS 
in Diluent, using sonication as necessary 
5 ample solution: Weigh and mix the contents of NLT 
20 Capsules. Transfer an accurately weighed portion of 
the Capsule content, equivalent to 20 mg of omepra¬ 
zole, to a 100-mL votumetric fiask, add aoout 50 mL cf 
Diluent, and sonicate for 15 min. Cool, dilute with Dilu¬ 
ent to volume, mix, and pass through a membrano fil¬ 
ier of G.45-pm or finer porę size. [Notę—B ubbles may 
form just before bringing the solution to volume. Ada a 
few drops of dehydrated alcohol to dissipate the bub¬ 
bles if they persist for morę than a few minutes,] 
Chromatographk system 
(See Chromatograpny (621), System Suitabiiity,) 

Modę: LC 

Detector: UV 305 nm 

Column: 4.6-mm x 15-cm; 5-|im base-deactivated 
packing L7 


Flow ratę: 1.2 mL/min 
injection size: 10 ^iL 
System suitabiiity 
Sampie; Standard solution 
Suitabiiity requrrements 

Column effictency: NLT 20,000 theoretical plates 

Tailing factor: 0.8-2 

Rdative standard deyration: NMT 2.0% 

Anaiysis 

Sam pies: Standard solution and Sampie solution 
Cakulate the percentage of the iabeled amount of 
omeprazole (C^H^hhOiS) in the portion of Capsules 
taken: 


Result = (WrO x (Cs/Cy) x 100 

r u - peak response from the Sampie solution 

r 5 - peak response from the Standard solution 

Cs - concentration of USP Omeprazole RS in the 
Standard solution (mg/mL) 

C u = nominał concentration of omeprazole in the 
Sampie solution (mg/mL) 

Acceptance criteria: 90.0%-11 0.0% 

PERFORMANCE TESTS 
» DlSSOLUTION (711) 

Test 1 

Acid resistance stage 

Medium: 0.1 N hydrochloric acid; 500 mL 

Apparatus 2: 1 00 rpm 

Time: 2 h 

Buffer C, Mobile phase, Chromatographk system, 
and System suitabiiity: Proeeed as directed for 
Buffer stage. 

Standard solution: Transfer 50 mg of USP Omepra¬ 
zole RS to a 250-mL volumetric fiask, dissolve in 
50 ml of alcohol, and dilute with 0.01 M sodium bo¬ 
rate solution to volume. Transfer 10,0 mL of this sołu- 
tion into a 100-mL volumetric fiask, add 20 mL of 
alcohol, dilute with 0.01 M sodium borate solutron to 
yolume, and mEx. 

Sampie solution: After 2 h, filter the Medium eon- 
taining the pellets through a sieve with an aperture 
of NMT 0.2 mm. Collect the pellets on the sieve, and 
rinse them with water. Uslng approxlmately 60 ml of 
0.01 M sodium borate solution, carefuily transfer the 
pellets quantitatively to a 1 00-mL volumetnc fiask. 
Sonicate for about 20 min until the pellets are broken 
up. Add 20 ml of alcohol to the fiask, dilute with 
0.01 M sodium borate solution to volume, and mix. 
Dilute an approprlate amount of IhEs solution with 
0.01 M sodium borate solution to obtain a solution 
containing 0.02 mg/mL, At level Li, test 6 units. Test 
6 additional units at fevef l 2f and at level L 3 , test an 
additional 12 units. Continue testing through the 
three levels unless the results conform at either Li or 
L 2. 

Anaiysis 

Sam pies: Standard soiution and Sampie solution 
Calculate the quantity of the labeled amount of 
omeprazole (Ci 7 Hi9N 3 0 3 5) dissolved in Medium , in 
mg: 

Result = T - Cs x D x (rufrś) 

T - labeled quantity of omeprazole in the capsule 
(mg) 

Cs - concentration of USP Omeprazole RS in the 
Standard soiution (mg/mL) 

D = difution factor used En preparing the Sampie 
soiution 

r u - peak response from the Sampie solution 

rs - peak response from the Standard solution 
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Tolerances 

Level Li: No individual value exceeds 15% of the 
omeprazole dlssolved. 

Level l 2 : The average of 12 units is NMT 20% of 
omeprazole dissolved, and no rndividual unit is 
greater than 35% of omeprazole dissofved, 

Level Ur The average of 24 units is NMT 20% of 
omeprazole disso]ved, NMT 2 unlts are greater than 
35% of omeprazole dissolved, and no indMdual unit 
is greater than 45% of omeprazole dissoived. 

Buffer stage 

Medium: pH 6.8 phosphate buffer, 900 mL 
Proceed as direeted in Add resis tance stage with a 
new set of Capsuies from the same batch. After 2 h, 
add 400 mL of 0,235 M dibasic sodium phosphate 
to the 500 mL of 0.1 N hydrochloric add medium in 
the vesseL Adjust, If necessary, with 2 N hydrochlo¬ 
ric acid or 2 N sodium hydroxtde to a pH of 6.8 ± 
0.05. 

Apparatus 2: 100 rpm 

At the end of 30 mm, determine the amount of 
omeprazole (CrzHuN^GaS) dissolved in the pH 
6.8 phosphate buffer by using the foilowing 
metnod. 

Buffer A (0.235 M dibasic phosphate buffer, pH 
10.4): 33.36 g/L of anhydrous dibasic sodium phos¬ 

phate, adjustecf with 2 N sodium hydroxide to a pH 
of 10.4 ±0.1 

Buffer R (phosphate buffer, pH 6.8): 0.1 N hydro* 

chloric add and Buffer A (5:4), adjusted with 2 N hy- 
drochloric acid or 2 N sodium hydroxide, if necessary, 
to a pH of 6.8 ± 0.05. 

Buffer C (phosphate buffer, pH 7.6): 0.718 g/L of 

monobasic sodium phosphate and 4.49 g/L of dibasic 
sodium phosphate, adjusted with 2 N hydrochloric 
acid or 2 N sodium hydroxide, \f necessary, to a pH 
of 7.6 ±0.1. Dilute 250 mL of thts solution with 
water to 1000 mL. 

Mobile phase: Transfer 340 ml of aceton i trife to a 
1000-ml volumetric fiask, dilute with Buffer C to voh 
ume, and pass through a membranę filter of 0.5-pm 
or finer porę size. 

Standard solution A (for Capsuies labeled to contain 
10 mg): Prepare a solution containing 2 mg/mL of 
USP Omeprazole RS in alcohoL Dilute with Buffer B to 
obtain a solution containing 0.01 mg/mL. Immedi- 
ately add 2 mL of 0.25 M sodium hydroxide to 10 mL 
of tnis solution, and mix, [NOTĘ—Do not aliow the 
solution to stand before adding the sodium hydro*- 
ide solution.] 

Standard solution B (for Capsuies labeled to contain 
20 or 40 mg): Proceed as direeted for Standard sola- 
tion A, exeept to obtain a solution containing 
0.02 mg/mL before mixing with 2 mL of 0.25 M so¬ 
dium hydroxide. 

Sample solution A (for Capsuies containing 10 or 
20 mg): Immediately transfer 5.0 mL of the solution 
under test to a test lube containing 1.0 mL of 0.25 M 
sodium hydroxide. Mix well, and pass through a 
membranę filter of 1.2-pm or finer porę size. Protect 
from light. 

Sample solution B (for Capsuies labeled 40 mg): Im- 
mediately transfer 5.0 mL of the solution under test 
to a test tubę containing 2.0 mL of 0.25 M sodium 
hydroxide and 5 ml of Buffer 8. Mix well, and pass 
through a membranę filter of 1.2-pm or finer porę 
size. Protect from light. 


Chromatographic system 
(See Chromatography {62 1), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.0-mm x 12.5-cm; 5-pm packing L7 
Flow ratę: 1.0 mL/min 
Injectlon size: 20 pL 
System suitability 

Sample: Standard solution A or B, as appropriate 
Suitability reguirements 
Column efficiency: NLT 2000 theoretical plates 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
omeprazole (C^H^NiOiS) dtssolved: 

Result - (ry/r s ) x (Cs/L) x V x O x 100 

nj - peak response from the appropriate Sample 

solution 

O - peak response from the appropriate Standard 
solution 

C$ = concentration of the appropriate Standard 
solution (mg/mL) 

L - label clainn (mg/Capsule) 

V = volume of Medium, 900 mL 

D = ditutron factor used in preparing the 

appropriate Sample solution 
Tolerances 

For Capsuies labeled to contain 10 and 20 mg: 

NLT 75% (Q) is dissolved. 

For Capsuies labeled to contain 40 mg: NLT 70% 
(Q) is dissoh/ed. 

The percentages of the labeled amount of omepra¬ 
zole (C^H^N^ObS) dissoived at the time specified 
conform to Acceptance Tahle 1 In Dissolution (711). 
Test 2: If the product complies with this test, the label- 
incj indicates that it meets USP Dissolution Test 2. 

Acid reststance stage 
Medium: 0.1 N hydrochloric add; 900 mL 
Apparatus 1: 100 rpm 
Time: 2 h 

Sample solution: After 2 h, remove each sample 
from the basket, and quantitatively transfer into sępa- 
ratę volumetric fłasks to obtain a solution having a 
finał concentration of about 0.2 mg/mL. Proceed as 
direeted for the Sample solution in the Assay t starting 
with '"Add about 50 ml of DHuent". 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the guantity of the labeieci amount of 
omeprazole (Ci/HisNiOiS) dissolved in Medium, in 
mg: 

Resuft = T - Cj x D x ( r u fr% ) 

T = labeled guantity of omeprazoie in the capsule 
(mg) 

G - concentration of USP Omeprazole R5 in the 
Standard solution (mg/mL) 

D = dilution factor used In preparing the Sample 
solution 

ru - peak response from the Sample solution 

r$ - peak response from the Standard solution 

Tolerances: See Tobie 2. 
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Table 2 


level 

Crlteria 

Lt 

The ayerage of the 6 units is NMT 10% of 
omeprazole dissolved. 

La 

The ayerage of the 12 units ts NMT 10% of 
omeprazole disso!ved. 

_Lj_ 

The ayerage of the 24 units is NMT 1 0% of 
omeprazole dtssolved. 


Buffet stage 

Medium: 0*05 M pH 6.8 phosphate buffer; 900 ml 
(see Reagents, Indieators, and Solutions) 

Apparatus 1: 100 rpm 
Time: 45 min 

Analysrs: Proceed as drrected for Acid resistance stcge 
with a new set of CapsuJes from the same batch, Af- 
ter 2 h, replace the acid Medium with the buffer Me¬ 
dium, and conttnue the test for 45 morę min. Deter- 
minę the amount of omeprazole (CizH^N^OiS) 
d!ssolved from UV absorbances at the waveiength of 
maximum absorbance at about 305 nm on portions 
of the Solutions under test passed through a nylon 
fliter of 0.2-pm porę size, in comparison with a Stan¬ 
dard solution having a known concentration of USP 
Omeprazofe RS in the same Medium. 

Tolerances: NIT 75% (Q) is dissofved. 

The percentage of the labeled amount of omeprazole 
(C^HigNsOsS) dissolved at the time spedfted conforms 
to Acceptance Tobie 1 in Dissolution (711)* 

* Uniformbty of Posage SJnits (905): Meet the 

requirements 

IMPUR1TJES 

* ORGANiC IMPURITIE5 

Solution A, Solution B, Mobile phase, Diluent, Sample 
solution, and Chrom atographic system: Proceed as 
directed in the Assoy. 

Standard solution: 1.0 pg/mL of USP Omeprazole RS 
In Diluent 

Peak Identification solution: 0.2 mg/mL of USP Omep¬ 
razofe RS, 1.0 jxg/ml of USP Omeprazole Related Com- 
pounds F and C Mixture RS, and 1.0 jig/mL of 
5-methoxy-1 tf-benzimidazole-2-thiol in Diluent Sonicate 
the solution for 15 min, and then heat at 55° for 30 
min. [NOTĘ—The heating step facilitates conversion of 
omeprazofe related compounds F and C into a product 
with the relative retention time of 0.33. The remaining 
unconverted omeprazole related compounds F and G 
may elute as a very broad peak at the relative retention 
time of about 0.5,] 

Analysis 

Samples: Standard solution, Peak Identification solution, 
and Sample solution 

Chromatograph the Peak Identification solution, and 
identify the components on the basis of their relative 
retention times, given in the Table 3. 

Calculate the percentage of each impurlty in the por- 
tlon of Capsules taken- 

Result = (rjrs) x (C$/CJ) x (MF) x 100 

fu - peak response for each impurity from the 
Sample solution 

r s - peak response for omeprazofe from the 
Standard solution 

Ci = concentration of USP Omeprazole RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of omeprazofe In the 
Sample solution (mg/mL) 

F = refative response factor (see Tobie 3) 

Acceptance criteria: See Table 3. 


Table 3 


Nanne 

Relative 

Reten- 

tion 

Time 

Re Bat i ve 
Response 
Factor 

Acceptance 
Criterla, 
NMT (%) 

Omeprazole related 
compounds F and G a 

0.33 

1.6 

0,5 

5-Methoxy-1ff- 
benzi m id azo 1 e-2-thi of 

0.64 

3.1 

0.5 

Any other indivfdual im¬ 
purity 

— 

1.0 

0.5 

TotaJ impurities 

— 

— 

2.0 


*These EmpUlfties uncfergo transformation in the solution to form a eon- 
uersfon product, whidi elutes at the rdative retention time of 0.33, 


ADDITHONAl REQUBREMENTS 

« Packaging and Storage: Preserve in tight, fight-resistant 
containers. Storę between 15° and 30°. 
o Labeling: When morę than one Dissolution Test is given, 
the labeling States the Dissolution Test used onfy if Test 1 
is not usedt 

a USP Reference Standards <T 1 ) 

USP Omeprazole RS 

USP Omeprazole Related Compounds F and G Mixture 
RS 

1,3-Dimethyl-8-methoxy-l 2-thioxopyrido[1 
2';3,4]imidazoi1,2-tijbenzfmidazol-2(12ri)-one and 1,3- 
dimethyl-9-methoxy-12-thioxopyndo[1 ',2';3,4]imidazo 
[1,2-o]benzimidazol-2(1 2H)~ one. 


Omeprazole Orał SuspensSoro 

DEFINITION 

Omeprazole Oraf Suspension contains NLT 90.0% and NMT 
110.0% of the labeled amount of omeprazole 
(Ci 7 H 19 N 3 O 3 S). 

Prepare Omeprazole Orał Suspension 2 mg/mL as follows 
(see Pharmaceuticai Compounding—Nonsterile Preparations 
(795)). 


Omeprazole and sodium bicarbonate for orał 
suspension 11 eauivalent to 

200 ma and 16.8 q 

Purified Water, USP, a suffident quantity to 
make 

100 ml 


*Zegerid 20-mg/l 680-mg powder for orał suspension, Santams, San 
Di eg o, CA. 


Cafculate the required guantity of each ingredient for the 
fota! amount to be prepared. Empty the repulred number 
of packets in a suitabie mortar. Add Purified Water in smali 
portions, and triturate to make a smooth pastę, Add in- 
creasing volumes of Purified Water to make an omeprazole 
liguid tnat is pourabfe. Transfer the contents of the mor¬ 
fa r, stepwise and quantitativeJy, to a calibrated bottfe. 

Add enough Purified Water to bring to finał vofume, and 
mix well. 

ASSAY 
o Procedurę 

Solution A: 50 mM monobasic sodium phosphate 
buffer, adjusted to pH 8.5 with di fu te sodium hydroxide 

Mobile phase: Acetonitrile and Solution A (25:75), Fifter 
and degas, 

Standard stock solution: 1.0 mg/mL of USP Omepra- 
zole RS in Mobile phase 

Standard solution: 50pq/mL prepared from Standard 
stock solution in Mobile phase 

Sample solution: Shake thoroughly by hand each bot- 
tle of Orał Suspension. Pipet 1.25 mL of Orai Suspen- 
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sion into a 50-mL volumetric fiask, and dilute with Mo¬ 
bile phase to volume to obtain a solution with a 
nominał concentration of 50 pg/mL of omeprazole. 
Centrifuge. 

Chromatographk system 

(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 302 nm 

Column: 3.9-mm x 15-cm; 4-pm packing LT 

Column temperaturę: 35° 

Flow ratę: I.OmLAnin 
Injection volume: 5 pL 
System suitability 
Sample: Standard solution 

[Notę—T he retention time for omeprazole is about 7.8 
min.] 

Suitability requirements 

Relative standard deviation: NMT 2.0% for replicate 
injections 
Analysis 

Sampies: Standard solution and Sample solution 
Calcufate the percentage of the labeled amount of 
omeprazole in the portion of Orał Sus- 

pension taken: 

Result = ( ruin ) x (Cs/G) x 100 

ru - peak response from the Sample solution 

r$ - peak response from the Standard solution 

C s ~ concentration of omeprazole in the Standard 
solution (pg/ml) 

C u = nominał concentration of omeprazole in the 
Sample solution (pg/mL) 

Acceptance criteria: 9dG%-110.0% 

SFEC1FIC TE5TS 

■ fH (791): 7.5-8.5 

AD DIII ON AL REQUIREMENTS 

* Fackaging and Storage: Package in tlght, llght-resistant 
containers. Storę at controlled cold temperaturę. 

• Labeling: Label it to indicate that it ts to be well shaken 
before use, and to State the Beyond-Use Datę. 

• Beyond-Use Datę: NMT 45 days after the datę on which 
it was compounded, when stored at controlled cold 
temperaturę 

# USP Reference Standard* (11) 

USP Omeprazole RS 


Omeprazole Magnesium 



Cj.H^MgKOfiS, 713.12 
(R5)-5-Methoxy-24[{4*methoxy-3,5-dimethyi- 
2-pyridinyl)methyl]sulfinyl]-l ff-benzimidazole, magnesium 
salt (2:1). 

5-Methoxy-2-[[(4-methoxy-3,5-dimethyl- 
2-pyridyl)methyl]sulfinyl]benzimidazole, (ff5), magnesium 
salt (2:1) [95382-33-5], 

» Omeprazole Magnesium contains not less than 
97.5 percent and not morę than 102.0 percent of 


G 4 H 3 6 MgN 6 0 6 S 2 , calculated on the anhydrous 
basis. 

Fackaging and storage —Fre$erve in tight containers, 
protected from light. Storę at room temperaturę. 

USP Reference standards (11 )— 

USP Omeprazole RS 

USP Omeprazole Magnesium RS 

USP Omeprazole Related Compound A RS 

Omeprazole sulfone, 5-methGxy-2-[[(4-methoxy-3,5- 
dimethylpyridin-2-yl)methyl]su[fonyl]-1H- 
benzimidazole. 

Ci/HrgNAiS 361.42 [CAS-8854Ć-55-8]. 

Identification— 

A: Infrared Absorption (197K). 

B: The Test solution, prepared and tested as directed in 
the test for Content of magnesium, exhibits a significant ab¬ 
sorption at the magnesium emission linę at 285.2 nm. 

Color of solution— Prepare a solution of Omeprazole 
Magnesium in methanol havinq a concentration of 20 mg 
per mL, and fi!ter. Determine the absorbance of this solution 
at 440 nm, in 1 -cm cells, using methanol as the blank: the 
absorbance is no greater than 0.1. 

Waler Determination, Method I (921): between 7% and 
10 %. 

Specific rotation (781S): between +0.5° and -0.5°, 
measured at 20°. 

Test solution: 10 mg per mL, in methanol. 

Chromatographk purity— 

Phosphate buffer pH 7.6— Prepare as directed in the As- 
soy. 

Mobile phose —Prepare a filtered and degassed mrxture of 
Phosphate buffer pH 7,6 and acetonitnle (72.5:27.5), Make 
adjustments if necessary (see System Suitability under Cftro- 
matography (621)). [notę —To improve the resolutlon, the 
composition may be changed to 75:25, if necessary.] 

Test solution— Dissolve about 4 mg of Omeprazole Mag¬ 
nesium in 25 mL of the Mobile phose. [notę—P repare this 
solution fresh.] 

System suitability solution—DlssoWe about 1 mg of USP 
Omeprazole RS and 1 mg of USP Omeprazole Related Com¬ 
pound A RS in about 25 mL of Mobile phase ; [notę —Omep¬ 
razole related compound A is omeprazole sulfone.] 

Chromatographic system (see Chromatography (621))—The 
liqmd chromatograph is equipped with a 280-nm detector 
and a 4.0-mm x 12.5-cm or 4.6-mm x 15-cm column that 
contains 5-pm packing L7. (Al terna tlve)y, a 3.9-mm x 15-cm 
column that contains 4-pm packing LI may be used.) The 
flow ratę is about 0.8 to LOmL per minutę. Chromato¬ 
graph the System suitability solution, and record the peak 
responses as directed for Procedurę: the refative retention 
times for omeprazole related compound A and omeprazole 
are about 0,8 and 1,0, respectively; and the resolution, R, 
between omeprazole related compound A and omeprazole 
is not less than 3, 

Procedurę— Inject a votume (about 50 pL) of the Test solu¬ 
tion into the chromatograph, record the chromatogram for 
at feast 4.5 times the retention time of omeprazole, and 
measure the peak responses. Identify the impuritres based 
on the relative retention times listea in Tobie I. 
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Table 1 


Name 

Refative 

Retention 

Time 

Limit 

f%) 

Omeprazole N^ide 1 

0,45 

0.1 

Omeprazole sulfone 2 

(Omeprazole related 

0.8 

0.1 

compound A) 

Omeorazole 

1.0 

— 


1 4- M e t ho xy-I - [[{-metho xy ■ 1 H- be m \ m i d azol -Z-y 1) s u If i ny t] methy l]-3, 5 - 
dimethylpyridine 1-oxide 

2 5 - M e t ho *y-2 4 [(4 - m e t h oxy-3,5 - d i m ethy I py r i d i n-Z -y l}m et hy I ] su !f o ny I j -1 H- 
benzimidazole 

Calculate the percentage of any mdividual impurity in the 
portion of Omeprazole Magnesium taken by the formula: 

m(njr s ) 

3n which n is the peak response of any indivldual impurity; 
and r 5 is the sum of the responses of alf the peaks: in addi- 
tion to not exceeding the limits In Tobie 1, not morę than 
04% of any other individual impurity is found; and not 
morę than 0.5% of total impurlties is found. 

Conteni of magnesiuim— 

Lanthanum solution —Transfer 58.7 g of lanthanum oxide 
to a 1000-mL volumetric fiask, wet the substance wilh some 
water, and ciissolve by cautious addition of 250 mL of hy- 
droohlonc acid in 20- to 30-mL porttons, coofing between 
additions. Add water white stining, cool to room tempera¬ 
turę, and dilute with water to volume. [NQTE—Storę the so- 
lution In a piastic bottle,] 

Magnesium standard stock solution —Quantrtatively dilute 
a suitabie amount of a commereially prepared atomie ab- 
sorption standard solution for magnesium with water to ob- 
tain a solution contalning 1000 Lig of magnesium per mL, 
[NOTĘ—Storę the solution in a piastic bottle,] 

Magnesium intermediate standard solution —Transfer 
10.0 mL of Magnesium standard stock solution to a 500-mL 
volumetric fiask, add 50 mL of 1 N hydrach loric acid, and 
dilute with water to vo!ume. Transfer 20.0 mL of this solu- 
tion to a 200-mL volumetric fiask, and dilute with water to 
volume, Thls solution contains 2 fig of magnesium per mL 

Standard Solutions —Transfer 5.0, 10.0, 15.0, 20.0, and 
25.0 mL of Magnesium intermediate standard solution to sep- 
arate 100-mL volumetric flasks. To each fiask, add 4.0 mL of 
Lanthanum solution, and dilute with water to vo!ume. These 
Standard Solutions contain 04, 0.2, 0.3, 0.4, and 0.5 pg of 
magnesium per mL, respectlvely. [notę —Concentratlons of 
the Standard Solutions and the Test solution may be modlfied 
to fit the linear or working rangę of the instrument. When 
using Instruments with a linear calibratlon graph, the num- 
ber of the Standard Solutions can be reduced.] 

Blank solution —Transfer 4.0 mL of Lanthanum solution to 
a 100-mL volumetric fiask, and dilute with water to yolume. 

Test solution —Transfer about 250 mg of Omeprazole 
Magnesium, accurately weighed, to a 100-mL volumetric 
fiask, add 20 mL of 1 N hydrochloric acid, swirl until dis- 
so!ved, and dilute with water to voIume. Allow to stand for 
30 mlnutes. Transfer 10.0 mL of thls solution to a 200-mL 
volumetric fiask, and dilute with water to volume. Transfer 
10.0 mL of the solution so obtained to another 1 00-mL vol- 
umetrlc fiask, add 4,0 mL of Lanthanum solution , and dilute 
with water to volume. 

Procedurę —Concomitantly determine the absorbances of 
the Standard Solutions , the Blank solution , and the Test so/u- 
tion at the magnesium emission Eine at 285.2 nm with a 
suitable atomie absorption spectrophotometer (see Atomie 
Absorption Snectroscopy (852)) using an air-acetylene flame. 
Determine tne concentration, C, in pg per mL, of magne¬ 
sium In the Test solution using the calibratlon graph. Calcu¬ 


late the content of magnesium, in percentage, in the por¬ 
tion of Omeprazole Magnesium taken by the formula: 

1 00(0.001 CD / W)[! 00 / (100 - 1)] 

in which the multiplier 0,001 is for conversion of pg per mL 
to mg per mL; C is as defined above; D Is the dliution factor 
for the Test solution; W is the guantity of Omeprazole Mag¬ 
nesium, in mg, taken to prepare the Test solution; and L is 
the content of water, in percentage, as detemnined in the 
test for Water, The magnesium content, calculated on the 
anhydrous basis, is between 3.30% and 3.55%. 

Assay— 

Phosphate buffer pH 7.6 —Dissoh/e 0.725 g of monobasic 
sodium phosphate and 4.472 g of anhydrous dibasic sodium 
phosphate in 300 mL of water, dilute with water to 
1000 mL, and mlx. Dilute 250 mL of thls solution with water 
to 1000 mL. If necessary, adjust with phosphorio acid to a 
pH of 7.6, 

Mobile phase —Prepare a mixture of Phosphate buffer pH 
7,6 and acetonitrile (650:350). 

Phosphate buffer pH 7 7—Mix 11 mL of 0,25 M tribasic 
sodium phosphate with 22 ml of 0,5 M dibasic sodium 
phosphate, and dilute with water to 1 00 mL. 

Standard preparation^ Transfer about 10 mg of USP 
Omeprazole RS, accurately weighed, to a 200-mL voiumetric 
fiask, and dissoJye in about 10 mL of methanol. Add 10 ml 
of Phosphate buffer pH 1 l f and dilute with water to vofume. 
This solution contains about 0.05 mg of omeprazole per mL. 

Assay preparation —Transfer about 10 mg of Omeprazole 
Magnesium, accurately weighed, to a 200-mL volumetric 
fiask, dissofve in about 10 mL of methanol, add 10 mL of 
Phosphate buffer pH U, and dii u te with water to volume. 
This solution contains about 0.05 mg of omeprazole magne¬ 
sium per mL. 

Chromotogrophic system (see Chromatogmphy (621))—The 
liquid chromatograph Is eguipped with a 28G-nm detector 
and a 4,0-mm x 12,5-cm or 4.6-mm x 15-cm column that 
contains 5-pm packing L7. (Alternatively, a 3.9-mm x 15-cm 
column that contains 4-pm packing LI may be used.) The 
flow ratę is about 1 mL per minutę, Chromatograph the 
Standard preparation , and record the peak responses as di- 
rected for Procedurę: the column efficiency is not less than 
2000 theoretical piates; and the relative standard deviation 
for replicate injectlons is not morę than 2.0%. 

Procedurę —Separately inject egual volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcu la te the per¬ 
centage of Cs^óMgNóOćS;? in the portion of Omeprazole 
Magnesium taken by the formula: 

100[(71 3.12 / (2 x 345.42)](C 5 / CJ){r u t r s ) 

in which 713.12 and 345.42 are the moleeufar weights of 
omeprazole magnesium and omeprazole, respectiveiy; Q is 
the concentration, in mg per mL, of omeprazole in the 
Standard preparation; Cu is the concentration, in mg per mL, 
of omeprazole magnesium In the Assay preparation; and r u 
and o are the peak responses obtained from the Assoy prep¬ 
aration and the Standard preparation , respective!y. 
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4H-Carbazol-4-one, 1,2,3,9-tetrahydro-9-methyL3- 
[(2-methyi-1 tf-imidazol-1 -yf)methylj- (±)-. 
(±)-2,3-Dihydro-9-methyl-3-[(2-methylimidazol- 
1 -yl)metnyl]carbazol-4(l Hj-one [99614*02*5], 

» Ondansetron contains not less than 98.0 per- 
cent and not morę than 102,0 percent of 
GeHięKhO, calcutated on the anhydrous basis. 

Packagmg and storage—Preserve in trght, light-resistant 
eontainers at room temperaturę, 

USP Reference standards {11)— 

USP Ondansetron RS 

USP Ondansetron Related Compound C RS 

1.2.3.9- Tetrahydro-9-methyL4/f-carbazal-4-one. 

USP Ondansetron Related Compound D RS 

1.2.3.9- Tetrahydro-9-methyl-3*methyiene-4 H-carbazol- 
4-one. 

Identification— 

A: Infrared Absorption (197K). 

8: The re tent i on time of the major peak in the chroma to- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation, as obtained in 
the Assay. 

Water Determination, Method la (921): not morę than 

3,0%, 

Residue on tgnitlon (281): not morę than 0,1%, 

Chloride (221)—To 1 g of the substance under test, adc 30 
to 40 ml of water, and warm gently, if necessary, until no 
morę dissolves, Mix weil, and pass through a filter paper 
that gives a negative test for chloride, Ado ] mL of nitric 
acid and 1 mL of silver nitrate TS, Dilute with water to 
50 mL, Mix well, and allow to stand for 5 minutes protected 
from direct sunfight: any turbidity formed is not greater 
than that produced in a similarly treated contro! solution 
containing 0,3 mL of 0,020 N hydrochloric acid (0,02%), 
Limit of ondansetron related compound D — 

Phosphate buffer —Disso!ve about 2.72 g of monobask 
potassium phosphate in 900 mL of water. Adjust with 1 N 
sod i u m hydroxide or 0.5 PM sodium hydroxide to a pH of 
5.4, dilute to 1000 mL, and mix. 

Mobile phase —Prepare a fil te red and degassed mtxture of 
Phosphate buffer and acetonitrile (80:20). Make adjustments 
if necessary (see System Suitability under Chromatography 
(621)). 

Standard solution —Di$$olve an amount of USP Ondanse¬ 
tron Related Compound D RS in Mobile phase, and dilute 
stepwise with Mobile phase, to obtain a solution having a 
known concentration of about 0.4 jig per mL, 

Resolution solution— Prepare a solution of USP Ondanse¬ 
tron Related Compound D RS and USP Ondansetron Related 
Compound C RS in Mobile phase having a known concen- 
tration of about O.ó pg per mL and 1.0 pg per mL, respec- 
tively. 

Test so/uf/on—Transfer about 50 mg of Ondansetron, ae- 
curateiy weighed, to a 100-mL volumetric fiask, dissoive in 
and dilute with Mobile phase to vokmne, and mix, 

Chromatographic system (see Chromatography (621»—The 
liquid chromatograph ts eouipped with a 328-nm detector 
and a 4.6-mm x 25-cm column that contains packing LI 0 
The column temperaturę is maintamed at 30°. The flow ratę 
is about 1,5 mL per minutę. Chromatograph the Resolution 
solution, and record the peak responses as directed for Pro¬ 
cedurę: the relative retention times are about 0.8 for ondan¬ 
setron related compound C and 1.0 for ondansetron related 
compound O; and the resolution, R, between ondansetron 
related compound C and ondansetron related compound D 
is not less than 1.5. Chromatograph the Standard solution , 
and record the peak responses as directed for Procedurę: the 
column efficiency is not less than 8000 theoretical plates; 


and the relative standard deviation for replicate injections is 
not morę than 2.0%. 

Procedurę— Separately inject equaf volumes (about 20 pL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the re¬ 
sponses ror the major peaks. Calculate the percentage of 
ondansetron related compound D in the ondansetron taken 
by the formula: 

T0(C/W)(rw / Cs) 

in which C Is the concentration, in pq per mL, of USP 
Ondansetron Related Compound D RS in the Standard solu¬ 
tion; W is the weight, in mg, of ondansetron taken to pre¬ 
pare the Test solution; and r u and r 5 are the peak responses 
of ondansetron related compound D obtained from the Test 
solution and the Standard solution , respectively: not morę 
than 0.10% is found, 

Related compounds— 

Phosphate buffer , Mobile phase , Resolution solution. Stan¬ 
dard preparation, and Chromatographic system— Prepare as 
directed in the Assay. 

Test solution —Use the Assay preparation prepared as dh 
rected in the 4ssay. 

Procedurę—Inject a volume (about 10pL) of the Test solu¬ 
tion into the chromatograph, record the chromatogram, 
and measure the peak responses. Calculate the percentage 
of each impurity in the portion of Ondansetron taken by the 
formula: 

100(o/A) 

in which r, is the peak area for each impurity; and r % is the 
sum of the areas of alf the peaks: not morę than 0.1% of 
any indMdual impurity is found; and not morę than 0,5% 
of total impurities is found, induding ondansetron related 
compouna D. [notę —Disregard the peak correspondtng to 
ondansetron related compound Dala relative retention 
time of about O.4.] 

Assay— 

Phosphate buffer — Dissolve about 2.72 g of monobask 
potassium phosphate in 900 mL of water, Adjust with 1 N 
sodium hyaroxiae or 0.5 N sodium hydroxide to a pH of 
5,4, dilute to 1000 mL, and mix. 

Mobile phase —Prepare a filtered and degassed mixture of 
Phosphote buffer and acetonitrile (52:48). Make adjustments 
if necessary (see System Suitability under Chromatography 
(621». 

Resolution solution—Prepare a solution of USP Ondanse¬ 
tron RS and USP Ondansetron Related Compound A RS in 
Mobile phase havtng a known concentration of about 
0.09 mg per mL and 0,05 mg per mL, respectively. 

Standard preparation— Dissofve an accurately weighed 
ąuantity of USP Ondansetron RS in Mobile phase , and dilute 
quantitatively, and stepwise if necessary, with Mobile phase 
to obtain a solution having a known concentration of about 
0.090 mg per mL 

Assay preparation —Transfer about 45 mg of Ondansetron, 
accurately weighed, to a 50-mL volumetric fiask, dissolve in 
and dilute with Mobile phase to volume, and mix. Pipet 
5.0 ml of this solution into a 50-mL volumetric fiask. Dilute 
with Mobile phase to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
Ikjuid chromatograph is equipped with a 21ó-nm detector 
and a 4,6-mm 25-cm column that contains packing L10. 

The flow ratę is about 1,5 mL per minutę, The column tem¬ 
peraturę is maintained at 30 a . Chromatograph the Resolution 
solution, and record the peak responses as directed for Pro¬ 
cedurę: the relative retention times are about 1*1 for ondan¬ 
setron refated compound A and 1.0 for ondansetron; and 
the resolution, R f between ondansetron related compound A 
and ondansetron is not less than 1.5. Chromatograph the 
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Standard preparation, and record the peak responses as di- 
rected for Procedurę: the tai ling factor is not morę than 2.0; 
and the relative standard deviation for repficate injections is 
not morę than 1,5%, 

Procedurę —Separately inject equal vofumes (about 10juL) 
of the Standard preparadon and the Assay preparation into 
the chromatograph, record the chrom atograms, and meas- 
ure the responses for the ondansetron peaks. Calculate the 
guantity, in mg, of CigH^NsO in the portion of Ondanse¬ 
tron taken by the formula: 

500C(r y / fj) 

in which C is the concentration, in mg per ml_, of USP 
Ondansetron RS in the Standard preparation; and r v and r$ 
are the peak responses obtasned from the Assay preparation 
and the Standard preparation , respectively. 


Ondansetroin Hydrochioridie 


■ HCt * 2HjO 


Ci 8 Hi 9 NjO MCI ■ 2H ? 0 365.85 

4H-CarbazDl-4-ane, 1,2,3,9-tetrahydro-9-methyi-3-(2-metbyl- 
1 TMmidazol-1-y!)methyL monohydrochloride, ( ±y, 
dihydrate, 

(±)-2,3-Dihydro-9-methyi-3-(2-methylirriida2oI- 
1-yl)methylcarbazol-4(l H)-one monohydrochionde dihy- 
drate [103639-04-9]. 

» Ondansetron Hydrochloride contains not less 
than 98,0 percent and not morę than 102.0 per- 
cent of Ci 8 HigN 3 0 * HCI, calculated on the anhy- 
drous basis. 

Packagmg and storage—Preserve in tight, light-resistant 
containers. Storę at 25°, excursions permitted between 15° 
and 30°. 

OSP Reference standards (11)— 

U5P Ondansetron Hydrochloride RS 
USP Ondansetron Related Compound A RS 

3[(Dimethylamino)methyf]-l,2,3,94etrahydrG-9-methyL 

4ft-carbazol-4-one, 

USP Ondansetron Resolution Mixture RS 

Ondansetron hydrochloride having approximately 0.4% 
w/w of both ondansetron related compound A and 
6,6'-methylene bis-[(1,2,3,9-tetrahydro-9-methyl-3- 
[(2-methyi-1 H-imidazoM -yJ)-methyl]-4ff-carbazoL 
4-one)]. 

USP Ondansetron Related Compound C RS 

1.2.3.9- Tetra hyd ro-9-methy L4 T/-carbazol-4-on e. 

USP Ondansetron Related Compound D RS 

1.2.3.9- TetrahydrG-9-methy[”3-methyiene-4tf-oarbazo!- 
4-one. 

Identification— 

A: tnfrared Absorption (197M), 

B: Dissoive 20 mg in 2 mL of water, add 1 ml of 2 M 
nitric acid, and filier: the fiitrate responds to the test for 
Chloride (191), 

Water Determination, Method la (921): between 9.0% 
and 10.5%. 

Residue on ignition (281): not morę than 0.1%. 
limit of ondansetron related compound O— 

Mobiie p/iase—Pre parę a filtered and degassed mixture of 
0,02 M monobasic potassium phosphate (previously ad- 



justed with 1 M sodium hydroxide to a pH of 5.4) and ace- 
tonitrile (80:20), Make adjustments if necessary (see System 
Suitabifity under Chromatography (621)). 

Standard so/ut/on—Dissolve an accurately weighed quan- 
tity of USP Ondansetron Related Compound D RS in Mobiie 
phase, and dilute quantitatively, and stepwise if necessary, 
with Mobiie phase to obtain a solution having a known con- 
centration of about 0,4 pg per mL 

System suitabifity solution— Dissolve suitable quantities of 
USP Ondansetron Related Compound D RS and USP Ondan¬ 
setron Related Compound C RS in Mobiie phase , and dilute 
quantitatively, and stepwise if necessary, with Mobiie phase 
to obtain a solution having a concentration of about 0.6 pg 
per mL and 1 pg per mL, respectkely. 

Test solution—^ Transfer about 50 mg of Ondansetron Hy- 
drochloride, accurately weighed, to a 100-mL volumetnc 
fiask, dissolve In and dilute with Mobile phase to voiume, 
and mbc 

Chromatographk system (see Chromatography (62 1)}—The 
ligurd chromatograph is eauipped with a 328-nm detector 
and a 4.6-mm x 25-cm column that contains packing L10. 
The flow ratę is about 1.5 mL per minutę. Chromatograph 
the System suiiability solution , and record the peak responses 
as directed for Procedurę: the relative retention times are 
about 0.8 for ondansetron related compound C and 1.0 for 
ondansetron related compound D; and the resolution, /?, 
between ondansetron related compound C and ondanse¬ 
tron related compound D is not less than 1.5, Chromato¬ 
graph the Standard solution, and record the peak responses 
as directed for Procedurę: the column efficiency determined 
from the analyte peak is not less than 400 theoretical plates; 
and the relative standard deviation for repllcate injections is 
not morę than 2.0%, 

Procedurę—'Separately inject equal volumes (about 20 pL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chrom atograms, and measure the re 
sponses for the major peaks. Calcu late the percentage of 
ondansetron related compound D in the portion of Ondan¬ 
setron Hydrochloride taken by the formula; 

10 f 0Q0(C/W/)(A; / Cj) 

in which Cis the concentration, in mg per ml, of USP 
Ondansetron Related Compound D RS m the Standard solu - 
tion; W is the weight, in mg, of Ondansetron Hydrochloride 
taken to prepare the Test solution; and r u and r* are the peaf 
areas obtained from the Test solution and the Standard solu¬ 
tion , respectively: not morę than 0.10% is found, 
Chromatographk punty— 

METHOD |— 

Resolution solution —Dissolve a quantity of USP Ondanse¬ 
tron Resolution Mixture RS in methanol, and dilute quantita- 
tively, and stepwise if necessary, with methanol to obtain a 
solution having a known concentration of 12.5 mg per mL. 

Standard Solutions —Dissolve an accurately weighed quan- 
tity of USP Ondansetron Hydrochloride RS in methanol, and 
mix to obtain a solution having a known concentration of 
about 0.25 mg per mL. Quantltatlvely dilute this solution 
with methanol to obtain Standard Solutions , designated be- 
Iow by letter, having the following compositlons: 



Standard 

soSutiom 

Dilution 

Concentration 
(lig RS 
per mLl 

Percentage 
(%, for 
compaHson 
with test 
specimen) 

A 

(1 in 5) 

50 

0.4 

B 

0 in 10) 

25 

0.2 

C 

fi in 20) 

12.5 

0.1 
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Test solution —Dissolve an accurately weighed quantity of 
Ondansetron Hydrochloride in methanol to obtain a solu¬ 
tion containing 12.5 mg per ml. 

Procedurę— Sępa ratę ly apply 20 jil of the Test solution, 

20 pl of each Standard solution, and 20 pL of the Resolution 
solution to a thm-layer chroma tog raphic piąte (see Chroma* 
tography (621)) coated with a 0,25-mm layer of chromato* 
grapnic silica gel mixture. Develop the chromatogram In a 
solvent system consisting of a mixture of chloroform, ethyl 
acetate, methanol, and ammonEum hydroxide (90:50:40:1) 
until the solvenl front has moved about three-fourths of the 
length of the piąte* Remove the piąte from the chamber, 
mark the soivent front, and allow the solvent to evaporate, 
Examine the piąte under short-wavelength UV light: com- 
plete resolution of the three components of the Resolution 
solution spot is found* Comparę tne intensitles of any sec- 
ondary spots observed in the chromatogram of the Test so¬ 
lution with those of the principal spots in the chromato- 
grams of the Standard Solutions: any secondary spot from 
the chromatogram of the Test solution having an Rt vafue 
corresponding to that of the uppermost secondary spot of 
the Resolution solution is not larger or morę intense than the 
principal spot obtained from Standard solution A (0.4%); 
and no otner secondary spot from the chromatogram of the 
Test solution is larger or morę intense than the principal spot 
obtained from Standard solution B (0*2%). 

METHOD II— 

Mobile phase and Chromatographk system —Proteed as di- 
rected in the Assay, 

Standard solution —Proceed as directed for Standard prep¬ 
aration in the Assay , 

Test solution— Use the Assay preparation * 

Procedurę —Separately inject equal volumes (about 10 pL) 
of the Standard solution and the fest solution into the chro- 
matograph, record the chromatograms, and measure the 
peak responses* Calculate the percentage of each impurity 
in the portion of Ondansetron Hydrochloride taken oy the 
formula: 

S0 t 00Q(aW)(VF)(r f /rs) 

in whith C is the concentration, in mg per mL, of USP 
Ondansetron Hydrochloride RS in the Standard solution; W is 
the weight, in mg, of Ondansetron Hydrochloride taken to 
prepare the Test solution; F is the relative response factor of 
the impurities as described in the accompanying table; n is 
the peak area for each impurity in the Test solution; and r? rs 
the peak area of ondansetron obtained from the Standard 
solution: it meets the requirements given in the accompany* 
ing table. 


Compound Name 

Retative 

Retention 

Time 

Relative 

Response 

Factor 

Limit 

<%> 

Ondansetron related tom- 

about 0.32 

1.2 

Oh 2 

pound C 

Ondansetron related com- 

about 0,34 

— 

0.1 

pound D* 

Imidazole 

about 0,49 

0*3 

0*2 

2 -methy 1 i m idazo le 

about 0*54 

0.4 

0.2 

Ondansetron 

1.0 

— 

— 

Ondansetron related com- 

about 1,10 

0,8 

0*2 

pound A 

U n known 

— 

1.0 

0.1 

Total 

— 

— 

0,5 


*Quantified in the test for Utnit of ondansetron related compound D. 


Assay— 

Mobile phase—Prepare a filtered and degassed mixture of 
0,02 M monobasic sodium phosphate (previously adjusted 


with 1 M sodium hydroxide to a pH of 5*4) and acetonitnle 
(50:50). Make adjustments tf necessary (see System Sultabil- 
ity under Chromatography (621)). 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Ondansetron Hydrochloride RS in Mobile 
phase , and dilute quantitatively, and stepwise if necessary, 
with Mobile phase to obtain a solution having a known con- 
centration of about 90jig per mL 

System suitabiiity solution —Dissolve suitable guantities of 
USP Ondansetron Hydrochloride RS and USP Ondansetron 
Related Compound A RS En Mobile phase, and dilute quan- 
titative!y, ano stepwise if necessary, with Mobile phase to 
obtain a solution containing about 90 pg per mL and 20 pg 
per mL, respectively* 

Assay preparation —Transfer about 45 mg of Ondansetron 
Hydrochloride, accurately weighed, to a 50-mL vo!umetric 
fiask, dissoive in and dilute with Mobile phase to volume, 
and mix. Pipet 5.0 mL of this solution into a 50-mL volu- 
metric fiask, dilute with Mobile phase to volume, and mix, 

Chromatographk system (see Chromo tography (621))—The 
liguid chromatograph is equipped with a 216-nm deteetor 
and a 4,ó-mm x 25-cm column that contains pacfcing L10. 
The flow ratę is about 1.5 mL per minutę. Chromatograph 
the System suitabiiity solution , and record the peak responses 
as directed for Procedurę: the relative retention times are 
about 1.0 for ondansetron and 1*1 for ondansetron related 
compound A; and the resolution, R, between ondansetron 
related compound A and ondansetron is not less than 1.5, 
Chromatograph the Standard preparation , and record the 
peak responses as directed for Procedurę: the tai ling factor is 
not morę than 2*0; and the relative standard deviation for 
replicate injections is not morę than 1.5%. 

Procedurę —Se para te ly inject equal vo(umes (about lOpL) 
of fhe Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of CiaH^NjO * HCI in the portion of Ondanse¬ 
tron Hydrochloride taken by the formula: 

S00C{ro/r s ,) 

in which C is the concentration, in mg per mL, of USP 
Ondansetron Hydrochloride RS in the Standard preparation; 
and r u and r$ are the peak areas obtained from the Assay 
preparation and the Standard preparation, respectively* 


Ondansetron Compounded Orał 
Suspension 

DEFINITION 

Ondansetron Compounded Orał Suspension contains NLT 
90.0% and NMT 110.0% of the labeled amount of 
ondansetron (CraHi&hhO), caiculated on the anhydrous 
bas is. 

Prepare Ondansetron Compounded Orał Suspension con¬ 
taining 1 *0 mg/mL of ondansetron hydrochloride (dihy* 
dratę) equivalent to 0*8 mg/mL of ondansetron as follows 
(see Pharmoceutkal Compounding—Nonstenle Preparations 
(795)), 


Ondansetron (as ondansetron hydro- 
cbbrjde dihvdratel 

80 mq HOO mql 

Vehide: a 1:1 mixture of Vehide for 

Orał Solution (regular or sugar-free), 

NF t and VeKrde for Orał Suspension, 

Nf, a suffident ouantity to make 

100 ml 


Place the required number of tablets in a suitable glass mor- 
tar, and comminute to a fine powder, or add Ondansetron 
hydrochloride powder. Add 50 ml of the Yehicle in 5-mL 
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portions, and mix well wlth each addition. Transfer the 
contents of the mortar, stepwise and quantitatively, to a 
calibrated bottle, Add suffident Vehide to bring the prepa¬ 
ration to finał volume, and mix well. 

ASSAY 

* Procedurę 

Mobile phase: 43 mfvt of monobasic potassium phos- 
phate buffer adjusted with a mixture of 1 N sodium hy- 
droxide and acetonitrile (85:15) to a pH of 5.4 
Standard solution: Dissolye USP Ondansetron Hydro- 
chtoride RS in Mobile phase to obtain a solution with a 
nominał concentration of 4 ug/mL of ondansetron. 
Sample solution: Bring eacn DGttle of Orał Suspension 
to room temperaturę. Pipet 500 jii of Orał Suspension 
from each bottłe into a 100-rnL yolumetric fiask and 
diiute with Mobile phase to volume. Pass through a fil ter 
of 0.45-gm porę size, and keep frożen at -70° until 
assayed. 

Chromatographic system 

(See Chromatograpny {62^), System Su i ta bili ty.) 

Modę: LC 

Detector: UV21ónm 
Columns 

Guard: 3.9-mm x 20-cm; 4-pm paeking 110 
Analytical; 4,6-mm x 25-cm; 5-fim packing L10 
Flow ratę: 1 mL/min 
Injection volume: 80 |uL 
System suitability 
Sam ple: Standard solution 

[Notę—T he retention time for ondansetron is about 30 
min,] 

Suitability requirements 

Relath/e standard deviation: NMT 1.6% for repllcate 
injections 
Analysis 

Sam pies: Standard solution and Sample solution 
CalcuJate the percentage of the labeled amount of 
ondansetron (CieHjęN^O) in the portćon of Orał Sus¬ 
pension taken: 

Result = (r^/n) x (Cs/Cu) x 100 

fu = peak response from the Sample solution 

r s = peak response from the Standard solution 

C 5 - concentration of ondansetron in the Standard 
solution (ug/mL) 

Cu - nominał concentration of ondansetron in the 
Sample solution (pg/mL) 

Acceptance criteria: 9 G.Q%-110,0% on the anhydrous 
bas i 5 

5PECIFIC TESTS 

e PHt (791): 3.6-4,6 

ADDITION AL REQUIREMENTS 

* Packaging and Storace: Package in tight, light-resistant 
containers. Storę at controlted room temperaturę, or in a 
refrigerator. 

* BeyomdUse DATĘ: NMT 42 days after the datę on which 
it was compounded when stored at controlled room 
temperaturę or in a refrigerator 

* Labeung: Label it to State that it is to be well shaken 
before use, and to State the Beyond-Use Datę. Labei to 
indicate that it contains 0.8 mg/mL of ondansetron 
equiva!ent to 1 mg/mL of ondansetron hydrochloride 
(dihydrate). 


o USP Reference Standards (11) 

USP Ondansetron Hydrochloride RS 


Ondansetron Injection 


» Ondansetron Iniection is a sterile solution of 


lnic 

Ondansetron Hydrochloride in Water for Injection 
or of Ondansetron in Water for Injection pre- 
pared with the aid of Hydrochloric Acid. It may 
contain suitable buffers and/or tonicity adjusting 
agents. It contains an amount of Ondansetron 


Hydrochloride e 
95.0 percent an 


3 


uiva!ent to not less than 
not morę than 105.0 percent of 


the labeled amount of ondansetron (C 18 H 19 N 3 O). 


Packaging am! storage-—Preserve in single-dose or tn 
muftiple-dose containers, preferably of Type I glass, at a 
temperaturę between 2° and 30°, protected from light 

USP Reference standard* (11)— 

USP Endotoxin RS 

USP Ondansetron Hydrochloride RS 

USP Ondansetron Rełated Compound A RS 

3[(DimethyJamino)methyi]-l,2,3,9-tetrahydro-9-methyl- 

4tf-carbazol-4-one. 

USP Ondansetron Rełated Compound C RS 

1.2.3.9- TetrahydrQ-9-methyl-4H-carbazol-4-Gne, 

USP Ondansetron Rełated Compound D RS 

1.2.3.9- Tetrahydro-9-methyi-3-methylene-4H-carbazGl- 
4-one. 

Identification—The retention time of the major peak in 
the chromatogram of the Assay preparation corresponds to 
that in the chromatogram of the Standard preparation, as 
obtained in the Assay, 

Bacterial Efirfotoxins Test (85)™lt contains not morę 
than 9.9 USP Endotoxm Units per mg of ondansetron hy¬ 
drach !ori de. 

pH (791): between 3.3 and 4.0. 

Particulafe Matter in injections (788): meets the re- 
guirements for smallwoJume injections. 

Limit of ondansetron rełated compound O— 

Mobile phase, Standard solution, System suito bili ty solution, 
and Chromatographic system —Proceed as directed in the test 
for Limit of ondansetron rełated compound D under Ondanse¬ 
tron Hydrochloride. 

Test solution —Transfer an accurateiy measurecl volume of 
Injection, equivatent to about 10 mg of ondansetron, to a 
25-mL yolumetric fiask, diiute with Mobile phase to yoiume, 
and mix. 

Procedurę —Separately inject equal yolumes (about 20 jjj_) 
of the Standard solution and the fet solution into the chro- 
matograph, record the chromatograms, and measure the re- 
sponses for the major peaks. Caleufate the auantity of 
ondansetron rełated compound D in the volume of Injection 
taken by the formula: 


(2.5 / V){Cj/ C A )(ru/ fs) 

in which V is the volume, in mL, of Injection taken; Cs is the 
concentration, in |ig per mL, of ondansetron rełated com¬ 
pound D in the Standard preparation; Ca is the concentra¬ 
tion, in mg per mL, of ondansetron in the Injection, as de- 
termlned in the Assay; and fu and r% are the peak responses 
obtained from the Test preparation and the Standard prepa¬ 
ration, respecttvely: not morę than 0.12% is found. 
Chromatographic purity— 

Mobile phase and Chromatographic system—Proceed as di¬ 
rected in the Assay. 
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System suitabiiity solution—Use the System suita bil i ty solu- 
tion prepared as directed In the test for Limit of ondansetron 
related compound D under Ondansetron Hydrochloride. 

Test solution —Use the Assay preparation. 

Procedurę —fnject about 20 pL of the System suitabiiity so- 
lution , record the chromatogram, and identify the peaks due 
to ondansetron related compound C and ondansetron re¬ 
lated compound D based on their approximate re!ative re- 
tention times of 0.35 and 037, respectively. Inject a volume 
(about 10 |il_) of the Test solution into the chromatograph, 
record the chromatogram, and measure the peak responses. 
[notę—I g norę the peak due to ondansetron related com¬ 
pound D.] Cafculate the percentage of each impurity in the 
volume of Injection taken by the formula: 

100<r,/r 5 ) 

in which n is the peak response for each impurity; and g is 
the sum of the responses of all of the peaks: not morę than 
03% of any individual impurity Is found, and the total of all 
impurities, Includlng the percentage of ondansetron related 
compound D determined in the test for Limit of ondansetron 
related compound D f Is not morę than 0.5%. 

Other requórements—It meets the requirements under Jn- 
jections and Implanted Drug Products (1)* 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
0.02 M monobasic potassrum phosphate (previousfy ad- 
justed with 1 M sod i u m hydrox!de to a pH of 5*4), and 
acetonitrlle (50:50). Make adjustments if necessary (see Sys¬ 
tem Suitabiiity under Chromatography (621)). 

Standard preparation ^Dissolve an accurately weighed 
guantity of U5P Ondansetron Hydrochloride RS In Mobile 
phase t and di lute quanfitatively, and stepwise if necessary, 
with Mobile phase to obtain a solution having a known con- 
centration of about 0.1 mg per ml. 

System suitabiiity solution —DIssolve suitable guantities of 
USP Ondansetron Hydrochloride RS and USP Ondansetron 
Related Compound A RS in Mobile phase f and di lute quan- 
titatively, and stepwise if necessary, with Mobile phase to 
obtain a solution containing about 0.1 mg per ml and 
50 pg per mL, respectiveły. 

Assay preparation —Transfer an accurately measured voi- 
u me of Injection, equlvalent to about 2 mg of ondansetron, 
to a 25-mL volumetric fiask, di lute with Mobile phase to vol- 
ume, and mix. 

Chromatographic system (see Chromatography (621))—The 
lfquid chromatograph is eouipped with a 216-nm detector 
and a 4.6-mm x 20-cm column that contains packing L10. 
The flow ratę is about 1.5 mL per minutę. Chromatograph 
the System suitabiiity solution , and record the peak responses 
as directed for Procedurę: the relative retention times are 
about 1.0 for ondansetron and 1.1 for ondansetron related 
compound A; and the resolution, R, between ondansetron 
related compound A and ondansetron is not less than 1 *5. 
Chromatograph the Standard preparation, and record the 
peak responses as directed for Procedurę: the tai ling factor is 
not morę than 2.0; and the refatlve standard deviation for 
repficate injectlons is not morę than 1,5%. 

Procedurę —Separately inject equal vo!umes (about 1G|iL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chroma tog rams, and meas¬ 
ure the responses for the major peaks. Calculate the quan- 
Eity, in mg, of ondansetron (CisHisNbO) in each mL of the 
Injection taken by the formula: 

(29336/329.83)(25C/ 1OOti/o) 

in which 29336 and 329.83 are the molecufar welghts of 
ondansetron and anhydrous ondansetron hydrochloride, re- 
spective!y; Cis the eon cen trat i on, in mg per mL, on the 
anhydrous basls, of USP Ondansetron Hydrochloride RS in 
the Standard preparation; Vh the volume, in mL, of Injec- 


tion taken; and ty and r$ are the peak responses obtained 
from the Assay preparation and the Standard preparation , re- 
spectively* 


Ondansetron Orał Solution 


» Ondansetron Orał Solution is a solution of 
Ondansetron Hydrochloride in a suitable vehicle. 
It contains not less than 95*0 percent and not 
morę than 105*0 percent of tne labeled amount 
of ondansetron (CtsH^NsO)* 

Packagmg and sto ragę—Preserze in well-dosed, light-re- 
sistant containers. 

USP fteference standards (11}— 

USP Ondansetron Hydrochloride RS 
USP Ondansetron Related Compound A RS 

3[(Dimethylamino)methyJ]-1,2,3,9-tetrahydro-9-methyl- 

4H-carbazol-4-one. 

USP Ondansetron Related Compound C RS 

1.2.3.9- Tetra hydro-9-methy \-4H-ca rbazol-4-one. 

USP Ondansetron Related Compound D RS 

1.2.3.9- Tetrahyd ro-9-methyl-3-methy lene-4H-carbazol- 
4-one. 

Identification— 

A: Thin-Layer Chromatographic Identification Test (201)— 
Test solution —D Ilu te a portion of Orał Solution with a 
mixture of methanol and water (50:50) to obtain a solution 
containing about 0*2 mg of ondansetron per mL. 

Standard solution: 0*25 mg per mL in methanol. 
Developing solvent system: chloroform, ethyl atetate, 
methanol, and ammonium hydroxide (90:50:40:1). 

B: The retention tlme of the major peak in the chromato¬ 
gram of the Assay preparation corresponds to that In the 
chromatogram of the Standard preparation, as obtained in 
the Assay. 

MEcrobial e rui me rat ii on tests (61) and Tests for speca 
fied microorganisms (62)—It meets the requirements of 
the tests for absence of Escherichia coti. The total aerobie 
mlcrobia! count does not exceed 1 00 cfu per g, the Enter- 
obacteriaceae count does not exceed 10 ciu per g, and the 
total comblned molds and yeasts count does not exceed 50 
cfu per g. 

Def?verabfle vo I u unie (698): meets the requirements. 
pH (791): between 3.3 and 4.0. 

Limit of ondansetron related compound D— 

Mobile phase— Proceed as directed In the test for Limit of 
ondansetron related compound D under Ondansetron Hydro - 
chioride: 

System suitabiiity solution —Dissolve suitable quantities of 
USP Ondansetron Related Compound D RS and USP Ondan¬ 
setron Related Compound C RS In Mobile phase; and dilute 
quantitativefy, and stepwise If necessary, with Mobile phase 
to obtain a solution containing about 0.5 jig per mL and 
2 j.tg per mL, respective!y. 

Standard solution—DhsoWe an accurately weighed quan- 
tify of USP Ondansetron Related Compound D RS in Mobile 
phase; and dilute quantitatively, and stepwise if necessary, 
with Mobile phase to obtain a solution having a known eon- 
centration of about 0.5 jig per mL* 

Test solution —Quantltatively dilute, if necessary, an accu¬ 
rately measured volume of Orał Solution with Mobile phase 
to obtain a solution containing about 0.8 mg of ondanse¬ 
tron per mL. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eouipped with a 328-nm detector 
and a 4.6-mm x 25-cm column that contains packing LI 0. 
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The flow ratę is about 1.5 mL per minutę* Chromatograph 
the System suitabifity soiution, and record the peak responses 
as directed for Procedurę: the resolution, R, between ondan¬ 
setron related compound D and ondansetron rdated com- 
pound C is not less than 2*0; the tai ling factor for ondanse¬ 
tron related compound D is not morę than 2*0; and the 
relative standard devEation for replicate injections is not 
morę than 4*0%. 

Procedurę —Sęparately inject equal volumes (about 20 jiL) 
of the Standard soiution and the Test soiution into the chro- 
matograph, record the chromatograms, and measure the re¬ 
sponses for the major peaks. Calculate the percentage of 
ondansetron related compound D in the vo!ume of Ora) So- 
lution taken by the formula: 

lQQD(Q/C A )(ru/rs) 

in which D rs the dilution factor for the Orał Soiution in the 
Test soiution; Cs is the coneentration, in pg per mL, of USP 
Ondansetron Related Compound D RS in the Standard sdu- 
tion; C A is the coneentration, in ug per mL, of ondansetron 
in the Ora] Soiution, as determined in the Assay; and m and 
rs are the peak responses of ondansetron related compound 
D obtained from the Test soiution and the Standard soiution t 
respectively: not morę than 0*1% is found, 

ReSated compounds— 

Mobile phase, System suita bility soiution , and Chromało - 
graphic system —Proceed as directed in the Assay under 
Ondansetron Hydrochloride. 

Standard soiution —P rep are as directed for the Standard 
preparation, in the Assay under Ondansetron Hydrochloride, 

Test soiution —Use the Assay preparation * 

Procedurę —Se pa rately inject equa! volumes (about 10pL) 
of the Standard soiution and the Test soiution into the chro¬ 
matograph, record the chromatograms, and measure the 
peak responses. Calculate the percentage of each related 
compound in the volume of Orał Soiution taken by the 
formula: 

(293.36/ 329.83)10,000(1 / 0(1 / V)(G / G)(r,/ r s ) 

in which 29336 and 329.83 are the moleeular weights of 
ondansetron and anhydrous ondansetron hydrochloride, re- 
spectively; F is the relafive response factor for each known 
and unknown impurity (the values of relative response fac- 
tors [RRF] and the iimits can be obtained from Tobie 1); V rs 
the volume, in mL, of Orał Soiution taken; Q is the concen- 
tration, in mg per mL, on the anhydrous basis, of USP 
Ondansetron Hydrochloride R5 in the Standard soiution; C A is 
the coneentration, in mg per mL, of ondansetron in the 
Ora! Soiution; n is the peak response for any related com¬ 
pound obtained from the Test soiution; and r$ is the peak 
response for ondansetron obtained from the Standard soiu¬ 
tion , 


Tafale 1 


Related Compound 

AppcciK. 

RRJ 

RRF 

Limit 

(%> 

Ondansetron related compound D* 

0.34 

— 

0*1 

Imida^ole 

0.40 

0*46 

0.2 

2-Methyl Imfdazole 

0.53 

0*54 

0.2 

Des-Gmethyl ondansetron hydro¬ 
chloride 

0.62 

0,76 

0.2 

N-Desmethyl ondansetron jnaleate 

0.83 

0.73 

0.2 

Ondansetron related compound A 

1,2 

0.81 

0.2 

Unknown 


1*0 

0.2 

To tal (i n cl ud Ing ondansetron related 
compound D) 


— 

0,5 


*Quantifred From Limit of related compound D test 


Assay— 

Mobile phase, System suita bility soiution. Standard prepara¬ 
tion , and C hromatographic system —Proceed as directed in 
the Assay under Ondansetron Hydrochloride: 

Assay preparation —Transfer an accurately measured voL 
u me of Orał Soiution, equivalent to about 9 mg of ondanse¬ 
tron, to a 100-mL volumetric fiask; difute with Mobile phase 
to volume; and mśx. 

Chromatographic system (see C hromatography (621))—The 
liquid chromatograph is eguipped with a 216-nm detector 
and a 4.6-mm x 25-cm column that contains packing LIG* 
The flow ratę is about 1.5 mL per minutę. Chromatograph 
the System sultabillty soiution , and record the peak responses 
as directed for Procedurę; the relative retentlon times are 
about 1.1 for ondansetron related compound A and 1.0 for 
ondansetron; and the resolution, R, between ondansetron 
related compound A and ondansetron is not less than 1.5, 
Chromatograph the Standard preparation, and record the 
peak responses as directed for Procedurę: the tailing factor is 
not morę than 2,0, and the relative standard deviation for 
replicate injections is not morę than 2.0%. 

Procedurę —Separatefy inject equal volumes (about 10j.iL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Calculate the quam 
tity, in mg, of ondansetron (CisN^N^O) In each mL of Orał 
Soiution taken by the formula: 

(293*36 / 329.83)10G(C / V)(r u / r s ) 

in which 293.36 and 329.83 are the moleeular weights of 
ondansetron and anhydrous ondansetron hydrochloride, re- 
spectively; C is the coneentration, in mg per mL, on the 
anhydrous basis, of USP Ondansetron Hydrochloride RS in 
the Standard preparation; V/ is the volume, in mL, of Orał 
Soiution taken; and r u and r$ are the peak responses ob¬ 
tained from the Assay preparation and the Standard prepara¬ 
tion, respectively* 


Ondansetron Tablets 


DEFIN1TBON 

Ondansetron Tablets contain Ondansetron Hydrochloride 
equivalent to NLT 90.0% and NMT 110,0% of the labeled 
amount of ondansetron (CiaH^N^O)* 

IDENTHF9CATION 

e A, INFRARED ABSORPTION (197K) 

5 ample: Transfer a portion of the powder from finely 
powdered Tablets, equivafent to 100 mg of ondanse¬ 
tron hydrochloride, to a suitable conical fiask. Add 
50 mL of alcohoi, and swirl. Pass the liquid through a 
PTFE filter of 0.45-pm porę size into a 50-rnL beaker. 
Evaporate the solvent on a rotary evaporator, Dry the 
precipitate in an air oven for 1 h at 105°. Prepare a 
suitable dispersion of the residue in potassium bromide, 
and record the spectra of the Sampie and the standard 
specimen in the spectral rangę 3800-650 cm- 1 . [NOTĘ— 
It is recommended that a soiution of USP Ondansetron 
Hydrochloride RS in alcohoi be prepared at a concen- 
tratlon of 2 mg/mL before the evaporation, followed by 
the drying steps*] 

Acceptance criteria: The Sampie shows strong bands at 
1621, 1481, 1281, and 758 cm- 1 , similar to the potas¬ 
sium bromide dispersion of USP Ondansetron Hydro¬ 
chloride RS. 

a B. The retention trme of the major peak of the Sampie 
soiution corresponds to that of the Standard soiution , as 
obtained in the Assay* 
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A5SAY 

• Procedurę 

Buffer: 2.7 g/l of monobasic ootassium phosphate. Ad- 
just with 1 N sodium hydroxiae to a pH of 5.4. 

Mobile phase: Acetonitrile and Buffer (1:4) 

Diluent: Acetonitrile and Buffer (1:1) 

Standard solution: 0.05 mg/mL of ondansetron (free 
base) in Diluent from USP Ondansetron Hydrochloride 
RS 

Sample stock solution: Weigh and ftnely powder NLT 
20 Tablets. Transfer a portion of the powder, equivalent 
to 50 mg of ondansetron, based on the label cfaim, to 
a 100-mL volumetric fiask. Add 70 mL of Diluent , and 
sonicate for about 20 min. Dilute with Diluent to vol- 
ume. Centrifuge a portion of the solution. 

Sample solution: Quantitatively dilute the supernatant 
with Diluent to obtain a solution having a nominał eon- 
centration of 0.05 mg/mL of ondansetron, based on the 
label ciaim. Pass through a suitable nylon filter of 0.45- 
pm porę me, and use the filtrate. 

Chromatographic system 
(See Chromatograpby (621), System Suitability.) 

Modę: LC 

Detector: UV 216 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L10 
Flow ratę: 1.5 mL/min 
tnjectfon slze: 10 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
TaOIng factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the label ciaim of ondanse¬ 
tron (CibHi 9 N 3 0) in the portion of Tablets taken: 

Result - (rufrs) x (CifCu) x 100 

r u - peak response from the Sample solution 

r% - peak response from the Standard solution 

Ci = concentration of ondansetron (free base) in 
the Standard solution (mg/mL) 

Cu - nominał concentration of ondansetron in the 
Sample solution (mg/mL) 

Acceptance criteria: 9O.0%-110.0% 

PERFORMANCE TE5TS 

* DISSOLUTION (711) 

Test 1 

Medium: Water; 500 mL, deaerated 
Apparatus 2: 50 rpm 
Time: 15 min 

Standard solution: USP Ondansetron Hydrochloride 
RS in Medium in a concentration stmifar to the one 
expected in the Sample solution 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0,45-jim porę size, and 
dilute, if necessary, with Medium. 

Instrumental conditions 
(See Ultravioiet-Visible Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: 310 nm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of ondansetron (CiaHisNaO) 
dissolved: 

Result « (A u /Ai) x (Q/L) x (M r i/M r2 ) xV x100 

Au = absorbance of the Sample solution 
Ai - absorbance of the Standard solution 


Ci - concentration of the Standard solution 
(mg/mL) 

L = label ciaim (mg/Tablet) 

M f } = moiecular weight of ondansetron, 29336 

M f2 - moiecular weight of ondansetron 

hydrochloride (anhydrous), 329.83 

V = vofume of Medium , 500 mL 

Tolerances: NLT 80% (Q) of the labeled amount of 
Ci 8 H 19 N 3 0 is dissoived. 

Test 2: If the product complies with this test, the label- 
Ing indicates that it meets USP Dissofution Test Z 
Medium, Apparatus 2, Standard solution, Sample so¬ 
lution, Instrumental conditions, and Analysis: Pro- 
ceed as directed for Test f. 

Time: 30 min 

Tolerances: NLT 80% (Q) of the labeled amount of 
CgH^NsO is disso!ved. 

Test 3: If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 3, 
Medium: 0,01 N bydrochlorie acid; 500 mL, deaerated 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: Known concentration of USP 
Ondansetron Hydrochloride RS in Medium , close to the 
expected concentration of the Sample solution 
Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size, and 
dilute, if necessary, with Medium. 

Instrumental conditions 
(See Ultraviolet-Visible Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: 248 nm 
Blank: Medium 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of ondansetron (CieH^NjO) 
dissolved: 

Result = (AJAs) X (Q fi) x (Mn/Mr?) x V x 100 

Au = absorbance of the Sample solution 
A s - absorbance of the Standard solution 
Ci = concentration of the Standard solution 
(mg/mL) 

i - labef ciaim (mg/Tablet) 

M f t = moiecular weight of ondansetron, 293.36 
Mn - moiecular weight of ondansetron 

hydrochloride (anhydrous), 329.83 

V = volume of Medium, 500 mL 

Tolerances: NLT 80% (Q) of the labeled amount of 
CtbH^NjO is dissolved. 

Test 4: If the product complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 4 , 
Medium: 0.1 N hydrochlorie acid; 500 mL 
Apparatus 2: 50 rpm 
Trme: 30 min 

Standard stock solution: 450 pg/mL of USP Ondanse¬ 
tron Hydrochloride RS in Medium 
Standard solution: Dilute the Standard stock solution 
quantitatfvely and stepwise, if necessary, with Medium 
to obtain a finał concentration of about (1/500) 
mg/mL, where i is the Tablet label ciaim, in mg. 
Sample solution: Pass a portion of the solution' under 
test through a suitable filter of 0,45-pm porę size. 
Instrumental conditions 
(See Ultraviofet-Visible Spectroscopy (857),) 

Modę: UV 

Analytical wavelength: 249 nm 
CeN path: 1 cm for Tablets labeled to contain 4 or 
8 mg; 0.2 cm for Tablets labeled to contain 16 or 
24 mg 
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Blank: Medium 
Analysis 

Samples: Standard sotution and Sampie solution 
Calculate the percentage of ondansetron (Ci a Hi 9 N 3 0) 
dissolved: 

Result = (A u /A,) x (G/L) x (AWM fj? ) x V x 100 

Au - absorbance of the Sampie sotution 
As - absorbance of the Standard sotution 
G - concentration of the Standard sotution 
(mg/mL) 

L - label claEm (mg/Tab!et) 

Mn " mofecular welght of ondansetron, 29336 
Ma - mofecular weight of ondansetron 

hydrochloride (anhydrous), 32933 
V = volume of Medium, 500 mL 
Tolerances: NLT 80% (Q) of the labeled amount of 
ondansetron is dissolved. 

Test 5: If the product compiies with this test, the fabel- 
ing indrcates that it meets USP Dissolution Test 5 . 

Medium, Apparatus 2, Standard solution, Sampie so¬ 
lution, fnstrumental conditions, and Analysis: Pro- 
ceed as directed for Test 1. 

Time: 30 min 

Tolerances: NLT 70% (Q) of the labeled amount of 
ondansetron is dissofved, 

Test 6: If the product compiies with this test, the label- 
tng indicates that it meets USP Dissolution Test 6. 
Medium: Water; 500 mL, deaerated 
Apparatus 2: 50 rpm 
Time: 30 min 

Buffer: 3.12 g/L of monobasic sodium phosphate di- 
hydrate. Adjust with 1 N sodium hydroxide to a pH of 
5.4. 

Mobile phase: Acetonitrite and Buffer (40:60) 

Standard solution 

For Tablets labeled to contain 4 or 24 mg: 

0.01 mg/mL of USP Ondansetron Hydrochloride RS in 

Medium 

For Tablets labeled to contain 8 mg: 0.02 mg/mL of 
USP Ondansetron Hydrochloride RS In Medium 
Sampie solution 

For Tablets labeled to contain 4 or 8 mg: Pass a 
portion of the soiution under test through a suitable 
filter of 0.45-urn porę size. 

For Tablets labeled to contain 24 mg: Pass a por- 
tion of the solution under test through a suitabfe fli¬ 
ter of 0,45-pm porę size. Further di lute 4.0 ml of this 
solution with Medium to 25.0 mL. 

Chromatographic system 
(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 216 nm 

Column: 4.6-mm x 15-cm; 5-um packing L10 
Flow ratę: 2.0 ml/min 
Injection size: 20 pL 
System suita biiity 
Sampie: Standard solution 
Suitability reguirements 
Tarli ng facto r: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard soiution and Sampie sotution 
Calcuiate the percentage of ondansetron (Ci B Hi ? N 3 0) 
dissolved: 

Result - (rjrs) x (Cs/l) x (Ma/Ma) x V x D x 1 00 

ry = peak response of the Sampie solution 

r$ = peak response of the Standard soiution 

Q - concentration of the Standard sotution 

(mg/mL) 

i = labeE claim (mg/Tablet) 

M r j = mofecular weight of ondansetron, 293.36 


Ma = molecular weight of ondansetron 

hydrochloride (anhydrous), 329.83 
V - vofume of Medium , 500 mL 
D - dilution factor of the Sampie sotution 
Tolerances: NLT 75% (Q) of the labeled amount of 
ondansetron is dissofved. 

* Uniformsty of Dosage Units (905): Meet the 
requirements 

IMPURITIES 
- ORGANIC IMPURITIES 

Buffer and Mobile phase: Proceed as directed in the 
Assay . 

System suitability solution: 0.05 and 0.1 mg/mL of 
USP Ondansetron Reiated Compound A RS and USP 
Ondansetron Hydrochloride RS, respectively, in Mobile 
phase 

Standard stock solution: Use the Standard solution in 
the Assay. 

Standard solution: 1.5 pg/mL of ondansetron in Mobite 
phase from the Standard stock soiution 
Sampie solution: Weigh and crush NLT 20 Tablets. 
Transfer a quantity of powder, equiva!ent to 50 mg of 
ondansetron, to a 100-mL vo3umetnc fiask. Add about 
70 mL of Mobile phase , and sonrcate for about 20 min. 
Difute with Mobile phase to volume. Centrifuge the so¬ 
lution. Pass a portion of the soiution through a suitabie 
nyion filter of 0.45-pm porę size, and use the fiitrate. 
Chromatographic system: Proceed as directed in the 
Assay. 

Run time: At least 45 min for the Sampie soiution 
System suitability 

Samples: System suitability solution and Standard 
sotution 

Suitability reguirements 

Resolution: NLT 2.0 between ondansetron reiated 
compound A and ondansetron, System suitability 
solution 

Relative standard deviation: NIVfT 5.0%, Standard 
solution 
Analysis 

Samples: Standard soiution and Sampie solution 
Cafculate the percentage of each Smpunty In the por¬ 
tion of Tablets taken: 

Result = (rufr s ) x (G/G) x (1/F) x 100 

r u - peak response of each mdividual impurity 
from the Sampie solution 
rs = peak response of ondansetron from the 
Standard solution 

G = concentration of ondansetron (free base) in 
the Standard solution (mg/mL) 

Cu - nominał concentration of ondansetron in the 
Sampie solution (mg/mL) 

F - relative response factor (see Tabie 1) 

Acceptance criteria: See Table 7. 


Tabłe 1 


Name 

Relative 

Reteiitbn 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (°/o) 

2-Methyl tmidazole* 

0.22 

0.53 

0.2 

Ondansetron reiated 
compound Q> 

0.40 

1.2 

0,2 


* Not to be induded in total impurities. 

M, 2,3,9-Tetrahy d r o-9- me thy t-4 H-ca rb azol-4 -o n ę. 

c 1,2, 3,9-TetFahydrQ-9-methyl-3-melhyiene-4H-carbazof-4-orie. 

d 3 [(D i methyla m fn o) methy!]-1,2,3,9- tetra hydro-9-methyI -4 tf-earbaro I -4- 

one. 

c 1 ,2,3,9Tetrahydro-9-methyl-3-[l H4midazoM-yf)methylT4/-/-carbazoL4- 
ane. 
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Table 1 (Continueć) 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Ondansetron related 
compound D E 

0,47 

13 

0,1 

Ondansetron related 
compound A d 

0.87 

0.90 

0.2 

DesmethyJond a n se* 
tron 3 ' 

0.90 

0,91 

0.2 

Ondansetron 

1.0 

__ 

_ 

Any other individuat ( 
unspecified degrada- 
tion product 

— 

1.0 

0.2 

Totat impurities 

— 

— 

TO 


* Not co be included in totat Impuritles. 

b 1,2,3,9-TeLra hydro-9-meLbyMH-carbazoI-4-one. 

c 133 f 9netrahydrO“9-methyl3-methylene-4H<arbazol-4A)ne. 

d 3[(DimethyJamlno)melhyl]-1 t 2,3,9-tetrahydro-9-methy 1-4tf-carbazol-4- 

one. 

c 133,93etrahydro~9-methy13.[1 H-imidazol-l -yl)methy [Htf-carbazol-4- 
one, 

ADPHTIONAL REQU1REMENT5 

* Packacinc and Storage; Preserve in tight, light-resistant 

containers. Storę at controHed room temperaturę. 

* Labeling : When morę than one Dissolution test is glven, 

the labeling States the Dissolution test used only i f Test J 
is not usecL 

* USP Reference Standard* (11) 

USP Ondansetron Hydrochloride RS 
USP Ondansetron Related Compound A RS 
3 [ (D i met hy f a m i nojmethy I]-1,2,3,9 - tetra hy d ro-9 -m et hyl - 
4H-carbazoM-one. 


Ondansetron Orally Disintegrating 
Tablets 


DEFINITION 

Ondansetron Orally Disintegrating Tablets contain the equiv- 
alent of NLT 90.0% and NMT 110.0% of the labeled 
amount of ondansetron (CebH^MjO). 

IDENTIFICATION 

* A. The retendon time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assay , 

ASSAY 

• Procedurę 

Diiuent; 0,01 N hydrochlortc acid 
B uff er: 2,72 g/L of monobask potassrum phosphate in 
water, Adjust with 1 N sodium nydroxide or 0.5 N so¬ 
dium hydroxide to a pH of 5,4. 

Mobile phase: Acetonitrite and Buffer (48:52) 

Standard solution: 40 |ig/mL of USP Ondansetron RS 
in Dituent 

System suitability solution: 0.02 mg/mL of USP 
Ondansetron Related Compound A RS and 0.006 mg/ 
ml of USP Ondansetron RS in Diiuent 
Sample stock solution: Equivalent to 400 ug/mL of 
ondansetron. Transfer 10 Tablets to a suitable volumet- 
ric fiask. Add Dituent to fili about 60% of the fiask ca- 
pacity. Shake by mechanical means for about 5 min, 
and di lute with Diiuent to volume. Filter a portion of 
this solution through a polypropylene membranę of 
0.45-pm porę sizę, discardmg the first 5 mL of the 
filtrate. 


Sample solution: 40 pg/mL of ondansetron in Diiuent, 
from the Sample stock solution 
Chromatographic system 
(See Chmmatography <621), System Suitability.) 

Modę: LC 

Detector: UV 216 nm 
Column: 4.6-mm x 25-cm; packing L10 
Flow ratę: 1,5 mL/mrn 
Injectlon size: 10 pL 
System suitability 

Samples: Standard solution and System suitability 
solution 

[NOTĘ—The relative retention times for ondansetron 
and ondansetron related compound A are 1.0 and 1.1, 
respectively.] 

Suitability reguirements 

Resolution: NLT 1.5 between ondansetron related 
compound A and ondansetron, System suitability 
solution 

Tailing factor: NMT 2.0 for the ondansetron peak. 
System suitability solution 

Refative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
ondansetron (Ci|Hi*hljO) in the portion of Tablets 
taken: 

Result = (rdrs) x (Cs/C y ) x 100 

r u - peak response from the Sample solution 

^ - peak response from the Standard solution 

Q = concentration of USP Ondansetron RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of ondansetron in the 
Sample solution (mg/mL) 

Acceptance criteria: 9G.0%-110,0% 

PERFORMANCE TESTS 

• Disintegration (701): NMT 10 s 

• DISSOLUTION <711) 

Medium: 0.1 Ń hydrochloric acid; 500 mL, deaerated 
Apparatus 2: 50 rpm 
Time: 10 min 
Detector: UV 310 nm 

Celi: i cm for 4-mg and 8-mg Tablets; 0.5 cm for 
16-mg Tablets; 0.2 cm for 24-mq Tablets 
Standard solution: (L/500) mg/mL of USP Ondanse¬ 
tron RS in Medium, where L is the labei claim in mg 
Sample solution: Pass a portion of the solution under 
test through a suitable filter. 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of ondansetron released: 

Result = (AJ As) X (Cdi) x V x 100 

Au = absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs = concentration of USP Ondansetron R5 in the 
Standard solution (mg/mL) 

£ = label claim (mg/Tablet) 

V — volume of Medium, 500 ml 

Tolerances: NLT 80% (Q) of the labeled amount of 
CisH^NjO is dissotved, 

* Unjformity of Dosage Units (905): Meet the 
requirements 

IMPURimS 

* ORGANIC IMPUR1TIES 

Buffer: Prepare as directed in the Assay . 

Mobile phase: Acetonitrile and Sufler (1:4) 

Standard solution: 2 pg/mL of USP Ondansetron RS in 
Mobile phase 
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System suitability solution; 2 jig/mL each of USP 
Ondansetron Refated Compound D RS, 
2-methyIjmidazole, and USP Ondansetron RS In Mobile 
phase , [Notę— First dSssolve in acetonitrile, then dilute 
with Mobile phase to volume.] 

System sensitivity solution: 0.2 pg/mL of USP Ondan¬ 
setron RS, from the Standard solution in Mobile phase 
Sample soiution: Equiva!ent to 400 j.ig/mL of ondanse- 
tron. Transfer 1 0 Tablets to a sujtable volumetric fiask. 
Add Mobile phase to fili about 60% of the fiask capac- 
ity. Shake by mechanicaf means for about 5 min, and 
dilute with Mobile phase to volume. Centrifuge a por- 
tion of this solution at 3000 rpm for 10 min. Use the 
supernatant. 

Chromatographic system 

(See Chramotograpny {621), System Suitability ,) 

Modę: LC 

Detector; UV 216 nm 
Column: 4.6-mm x 25-cm; packing LI 0 
Fiow ratę: 1.5 mL/min 
fnjection size: 20 jiL 
System suitability 

Sam pies: Standard solution System suitability soiution , 
and System sensitivity soiution 

Suitability requirements 

Resolutron: NLT 1.5 between ondansetron and any 
adjacent peak, System suitability solution 
Column efficiency: NLT 8000 theoretical plates for 
ondansetron, System suitability solution 
Tailing factor: NMT 2.0 for the ondansetron peak, 
System suitability solution 

5 i g n a I - to -n oi se ratl o: N LT 15, System s ensitivity 
soiution 

Relattve standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample soiution 
Calculate the percentage of each impurity in the por- 
tion of Tablets taken: 

Result = (r u /n) x (G/G/) x (1 fF)x T00 

ru = peak area of any impurity in the Sample 
solution 

rs = peak area of ondansetron from the Standard 
solution 

Q ~ concentration of USP Ondansetron RS in the 
Standard soiution (pg/mL) 

Cu — nominał concentration of the Sample solution 
(pg/mL) 

F - reiative response factor for each impurity (see 
Table 1) 

Acceptance criteria: See labie 1. 

[NGTE—The run time is about 60 min.] 


Table 1 


Name 

Relataue 

Retention 

Time 

Refative 

Respori^e 

Factor 

Acceptance 
Criteria, 
NMT <%} 

2-Methv!imidazole 

0.16 

0.5 

0.2 

Ondansetron relat¬ 
ed compound D 

0.45 

1.2 

0.12 

Ondansetron 

1.0 

_ 

__ 

JndMdual un- 
known impurity 


1.0 

0.2 

Total impurities 

— 


0.5 


ADD5TEONAL REQIHREIV3ENTS 

o Packaging and Storage: Preserze in lEght-resistant con- 
tainers. Storę at controlled room temperaturę. 


e USP Reference Standard* * (11) 

USP Ondansetron RS 

USP Ondansetron Refated Compound A RS 
3[(Dimethylamino)methyl]-1,2,3,9“tetrahydro-9-methyJ- 
4 H-ca rbazo I-4-q n e. 

USP Ondansetron Related Compound D RS 
1,2, 3,9-Tetrahydro-9-methyl-3-methy!ene“4tf-carbazQk 
4-one. 


Bland Lubricating Ophthalmic 
Ointment 


DEFINITION 

Bland Lubricating Ophthalmic Ointment Es a sterile ointment 
of white petrolatum and minerał oiL It may contain Lano¬ 
lin, Modified Lanolin, or Lanolin Alcobofs. It may also con¬ 
tain a suitabfe antimicrobial preservative, 

5PECIFBC TESTS 

* Appearance 

Analysis: Transfer a portion of it to a surtabie test tubę, 
and examine the sample in front of a light source. 
Acceptance critena: The sample appears translucent 
o 5 terilitv Test* (71): Meets the requErements 

O ACIDITY OR ALKMINITY 

Sample solution: Transfer 20.0 g of Ophthalmic Oint¬ 
ment to a 400-mL beaker. Add 100 mL of a mixture of 
neutralized alcohoi and water (1 in 2), agltate thor- 
oughly, and gradualfy beat to boiling. Boil for 10 min. 
Analysis: To the Sampie soiution add 1 ml of phenol- 
phthalein TS, and rapidly t i tratę with vigorous agitation 
with either 0.1 N sodium hydroxide VS (from a color- 
less alcohol-water layer to a sharp pink end point) or 
0.1 N hydrochloric acid V5 (from a pink alcohol-water 
layer to a colorless end point). 

Acceptance criteria: NMT 0.40 mL of 0.1 N hydrochlo¬ 
ric acid VS or 0.1 N sodium hydroxide VS is reguired to 
produce the color change. 

O COLOR 

Analysis: Examine the extruded Ophthalmic Ointment 
for colon 

Acceptance criteria: Colorless to light yellow 
® OTHER Requirements: It meets the reguirements in 
Ophthaimic Products—Quaiity Tests (77 1). 

ADBITiONAL R£QU2REfVIENTS 

* Packaging and Storage: Preserve in suitabfe collapsible 
ophthalmic ointment tubes. 


Op5ym 

» Opium is the air-dried miiky exudate obtained 
by incising the unripe capsules of Papaver 
somniferum L or its variety album De Candolie 
(Fam. Papaveraceae). Ityields not less than 
9.5 percent of anhydrous morphine. 

Botanik characteristks—Morę or less rounded, ovat, 
brick-shaped or elongated, somewhat flattened masses usu- 
ally about 8 cm to 15 cm in diameter and weighing about 
300 g to 2 kg each. Externally, it is pale otive-brown or oh 
ive-gray, having a coarse surface and being covered with a 
thin coating consisting of fragments of poppy leaves and, at 
times, with fruits of a species of Rumex adhering from the 
packing; it is morę or less plastic when fresh, becoming 
hard or tougb on storage. Internally, it is reddish brown and 
coarsely granular. 
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Assay— 

Chromatographic tubes, Ci tratę buffer, and Standard prepa¬ 
ration—Prepare as directed in the Assay under Paregoric. 

Assay preparation —Transfer about 2 g of Opium, accu- 
rately weighed, to a 250-mL beaker, add 20 ml of di mętny I 
sulfoxide, and heat for 20 minutes on a steam bath, Inter- 
mittently dispersino the substance with a flat-end stirring 
rod. Allow to stano for 15 minutes to permit undissolved 
materiał to settle, and carefufly decant the supernatant into 
a 100-mL ralumetric fiask, Add another 20 ml of dimethyl 
sulfoxide to the residue, rinsing the sides of the beaker with 
dimethy! su3foxide. Disperse and heat the substance as 
before, allow to settle, and decant into the volumetric fiask. 
Repeat the dissolution one or two times, until the opium is 
dissolved (other than for smali leaf fragments, sand-like par- 
tides, gelatinous materials, etc.). Rinse the beaker, and 
transfer the residue to the fiask with the aid of water. Dilute 
with water to about 90 mL, and mix. If necessary, add 1 
drop of alcohol to dispeJ any foam. Coo! to room tempera¬ 
turę, adjust with water to volume, and mix. Pass the result- 
ing soiution through a medium-poroslty fil ter paper, dis- 
carding the first 20 mL of the filtra te, 

Chromatographic columns —Pack a pledget of glass woof 
at the base of each of the three tubes, and fili with adsor¬ 
bent using chromatographic siJiceous earth as the base of 
the adsorbent, and tamping it firmly in piace. Prepare the 
tubes as follows. Pack Coiumn t in two layers, the lower layer 
consisting of 3 g of chromatographic siliceous earth mixed 
with 2 mL of Citrate buffer and the upper layer consisting of 
3 g of chromatographic siliceous earth mixed with 2.0 mL of 
the Assay preparation and 0.5 mL of Citrate buffer. Dry-rinse 
the beaker in which the components of the two layers have 
been mixed with 1 g of chromatographic siliceous earth, 
and add it also to the top of Coiumn L Pack Coiumn if with 
3 q of chromatographic siliceous earth mixed with 2 mL of 
diBasic potassium phosphate solution (1 In 5.75). Pack Coi¬ 
umn fil with 3 g of chromatographic siliceous earth mixec 
with 2 mL of sodium hydroxiae solution (1 in 50). Place a 
smali pad of glass woof above each coiumn packing. 

Procedurę—Proceed as directed in the Assay under Pare¬ 
goric. Calculate the percentage of anhydrous morphine in 
the Opium taken by the formula: 

Q.25{QW){Au i As) 

In which C is the concentratlon, In pg per ml, of anhydrous 
morphine in the Standard preparation; W is the weight, in g, 
of Opium taken; and A u and As, are the corrected ab- 
sorbances of the Solutions from the Assay preparation and 
the Standard preparation , respectivdy. 


Powdered Opinam 

» Powdered Opium is Opium dried at a tempera¬ 
turę not exceeding 70°, and reduced to a very 
fine powder. 

Powdered Opium yields not less than 10.0 per- 
cent and not morę tnan 10.5 percent of anhy¬ 
drous morphine. It may contain any of the dilu- 
ents, with the exception of starch, permitted for 
powdered extracts under Extracts (1151). 

Packaging amd sto ragę—Presem? in welhdosed contain- 
ers. 

Bota nic characteristics-“Consists chief ly of yeliowish 
brown to yeliow, morę or less irregular and granular frag- 
ments of latex, varytng from 15 to 150 pm in diameter; a 


few fragments of strongly lignifled, thick-walled, 4- to 
5-sided or narrowly elongated, epidermal cells of the poppy 
capsule; very few fragments of tbsues of poppy leaves, 
poppy capsules, and, occasionally, Rumex fruits. In addition, 
there will be the microscopic characteristics of the diluent if 
any has been used in the preparation of the powder, 

Assay—Proceed with Powdered Opium as directed in the 
Assay under Opium . 


OpErnim Tmeture 

» Opium Tincture contains, in each 100 mL, not 
less than 0.90 g and not morę than 1.1 0 g of 
anhydrous morphine. 

Opium Tincture may be prepared as follows. 
Place 100 g of granulated or sliced Opium in a 
suitable vessel. [notę— Do not use Powdered 
Opium.] Add 500 mL of boiling water, and allow 
to stand, with frequent stirring, for 24 hours. 
Transfer the mixture to a percolator, allow it to 
drain, percolate with water as the menstruum to 
complete extraction, and evaporate the percolate 
to a volume of 400 mL. Boil actively for not less 
than 15 minutes, and allow to stand overnight. 
Heat the mixture to 80°, add 50 g of paraffin, 
and heat until the paraffin is melted. Beat the 
mixture thoroughly, and cool. 

Remove the paraffin, and filter the concentrate, 
washing the paraffin and the filter with sufficient 
water to make the filtrate measure 750 mL. Add 
188 mL of alcohol to the filtrate, mix, and assay 
a 10-mL portion of the resulting solution as di¬ 
rected in the Assay. Dilute the remaining solution 
with a mixture of 1 volume of alcohol and 4 
volumes of water to obtain a Tincture contain i ng 
1 g of anhydrous morphine in each 100 mL. Mix. 

Packaging and storage—Preser ve in tight, light-resistant 

containers, and avoid exposure to direct sunlignt and to ex- 
cessive heat. 

Alcohol Oefermination (611): between 17.0% and 
21.0% of GH5OH, determined by the gas-liquid procedurę, 
acetone being used as the internal standard. 

Assay— 

Chromatographic tubes , Citrate buffer , Standard prepara¬ 
tion , and Chromatographic columns —Prepare as directed in 
the Assay under Paregoric , 

Assay preparation —Transfer 10,0 ml of Tincture to a 
50-mL vo!umetnc fiask containing 10.0 mL of alcohol, add 
purified water to volume, and mix. Transfer a 2.0-mL aliguot 
of the solution, equlva!ent to about 4 mg of Morphine, to a 
50-mL beaker, ano add 0.5 mL of Citrate buffer. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Paregoric. Calculate the weight of anhydrous mor- 
phfne, in g per 100 mL of the Tincture taken by the 
rormula: 

Q.250W(Au/As) 

in which W is the weight, in mg, of anhydrous morphine in 
the 50 mL of Standard preparation, and A u and are the 
corrected absorbances of the solution from the Assay prepa¬ 
ration and the Standard preparation , respectively. 
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Orbifloxacin 



CwHwFjNiOi 395.38 

1 -CyclopropyJ-7-(aV3,5-dimethyJ-1 -piperazinyl)-5,ó, 
8-lrifluoro-1 / 4-dihydro-4-oxo-3-qymolinecarboxyNc 
add [113617-63-3], 

» Grbifloxacin contains not less than 98,5 percent 
and not morę than 101,5 percent of 
C 19 H 20 F 3 N 3 O 3 , calculated on the anhydrous basis. 

Packaglng and sto ragę—Presen/e in well-closed contain- 
ers. Storę at room temperaturę. 

USP Reference standard* <11)— 

USP Orbifloxadn RS 
Identification— 

A: (nfrared Absorption (197K). 

B: The retendon time of the major peak in the chromano* 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparotion , as obtained in 
the Assay . 

C: X Ray Diffraction (941 >—The X-ray dfffraction pattem 
conforms to that of USP Orbiffoxacin RS, slmflarly deter- 
mined. 

Microbial emimeration tests (61)—The to tal combi ned 
molds and yeasts count does not exceed 100 cfu per g, 
pH (791): between 6,5 and 7.8, in a solution containing 
10 mg per mL. 

Water Determination, Method lc { 921): between 1,5% 
and 2.9%. 

Residue on ignttion <281): not morę than 0.1%, 


Defete the fottowsng: 

*Heavy met ais, Method U (231): not morę than 20 ppm. 


Related compounds— 

Buffer, Mobile phase, System suitability preparotion. Stan¬ 
dard preparotion , and Chromatographic system —Preparę as 
directed in the Assay. 

Standard sofution —Dilute, quantitativeiy with Buffer, the 
Standard preparotion to obtain a solution having a known 
concentration of about 0,00004 mg per ml. 

Test sofution— Transfer about 40 mg of Orbifloxacln, accu- 
rately weighed, to a 200-mL volumetric fiask, dissolve in and 
dilute with Buffer to voJume, and mix. 

Chromatographic system (see Chromatography (621)) —In- 
ject the Buffer as directed for Procedurę to verify that there 
are no interfering peaks. 

Procedurę —Separately inject equaJ voIumes (about lOpt) 
of the Standard solution and the test solution into the chro- 
matograph, record the chromatograms, and measure the 
area responses for the major peaks. Calcu Jatę the percent- 
age of related compounds in the portion of Orbifloxacin 
taken by the formula: 

20,000(Cs)(n/rs)(1 / F) 

tn which Cj is the concentration, in mg per mL, of orbiflox- 
acln in the Standard solution; r f is the peak area response for 
each impurrty obtained from the Test solution; r* is the peak 
area response for the orbifloxacin peak obtained from the 
Standard solution; and F is the relative response factor for 
each impurity, as presented in Tabie L 
Assay— 

Buffer —I n a 24. fiask, dissolve about 11.8 g of sodium 
dtrate in 1600 ml of water, and mix, Add 180 mL of 
acetic add, and mix, Adjust with ó N sodium hydroxide to 
a pH of 3,5, dilute with water to about 2 L, and mix. 

Mobile phase —Prepare a filtered and degassed mixture of 
Buffer, methanol, ana dtoxane (86:11:4), Make adjustments 
if necessary (see System Suitability under Chromatoara* 
phy(621)). 

Standard stock preparotion —Dissolve in Buffer a n accu- 
rately weighed quantity of USP Orbifloxacin RS to obtain a 
solution havmg a known concentration of about 0.2 mg per 
mL, 

Standard preparation —Accurately transfer a auantity of 
Standard stock preparation, and dilute with Buffer to obtain 
a solution having a known concentration of about 0.02 mg 
per mL 

System suitability preparation —DissoIve about 40 mg of 
mętny I 4-aminobenzoate in 2 ml of methanol, and dilute 
with Buffer to 200 ml. Pipet 10.0 mL of this solution and 


Tabie 1 


Com p on e n t /1 m purity 

Approxirnate Relative 
Retendon Time 

Relative 
Response 
Factor (Fi 

Limit % 

cis, ds-1 -Cycloprapyl-5,7-bjs(3,5-dimethyl-1 -piperazinyI)-6,8-diffuoro-1,4-dlhydro-4- 

0.5 

0.36 

NMT 0.2 

oxo-3-quino!inecarboxylk: add 

ds-1 -Cydopropy!-7-(3,5-dirnethyf-1 -pipera2iny])-5A84rif]uQrc>4(1 H)-quinoiinone 

0.65 

0.27 

NMT 0.2 

7-1(2 - Am i n oprą py J )a mi no]- 1 -cy d op ropy 1 - 5 ,6-dl f 1 uo ro -1, 4 -di hy d ro -4 -oxo- 3 - 

0.75 

0,49 

NMT 0.2 

quinolinecarboxylic add 

Orbiffoxacin 

1.0 

1,00 

— 

1 -Cyc 1 o pro py !-7 -( 3,5 -d i meth y 1 - 1 - pi pe razi ny 1)- 6,8 -di f 1 uo ro-1 ,4 -d ihy dro-4 - oxo- 3 - 

1,4 

0.84 

NMT 0.2 

qulnolinecarboxylrc acid 

os-1 -CydopropyL 743,5-di methyl-l -piperazinyl)*6,8-difiuoro4,4-dihydro-5-hydroxy- 

2,7 

0.73 

NMT 0.2 

4-oxo-3-quinolinecarboxylic acid 

ds-1 «Cyclopropyl-5-(3,5-dimetbyi4 -piperazinyb-6,7,84rifluoro4,4-dihydrc>-4-ox0-3- 

3.6 

0.11 

NMT 0.2 

quinolmecarboxylic acid 

1 -Cydopropyl-5,6,7,8-tetrafluorD-l ,4-dihydro4-oxo-3-qufnolinecarboxylic acid 

6,8 

0.16 

NMT 0,2 

U n known 

— 

1,0 

— 

Total known and unknown 

— 

— 

NMT 04 
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10,0 mL of Standard stock preparation into a 100-mL volu- 
metric fiask. Dilute with Buffer to volume, and mix. 

Assay preparation —Transfer about 40 mg of Orbifloxacin 
accurateiy weighed, to a 200-ml volumetnc fiask, disso[ve in 
and dilute with Buffer to volume, and mix. Dilute with Buffer 
an aliquot of the resulting solution to obtain a solution hav- 
ing a known concentration of about 0.02 mg per mL 

Chromało grap hic system (see Chroma tog rophy (621))—The 
liguid chromatograph is egurpped with a 290-nm detector 
and 4.6-mm x 3.0-cm column that confains 3-j.Lm packing 
LI, The flow ratę is about 1.0 mL per minutę. Prior to 
Injectrng the Sejfem suitabiUty preparation , flush the cofunm 
with approximatety 50 mL of a mixture of aceton itr! le and 
water (9:1). Chromatograph the System suitabiUty prepara¬ 
tion , and record the peak response as directed for Procedurę: 
the relative retention times are about 1.3 for methyl 4-ami- 
nobenzoate and 1.0 for orbifloxacln; the resolution, R, be- 
tween methyl 4-aminabenzoate and orbif(oxadn is not less 
than 2; the tailing facfor is not morę than 1.8; and the 
reiative standard deviatlon for replicate injections is not 
morę than 2.0%. 

Procedurę —Separately inject equal vo!umes (about 1 0 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatographs, and meas- 
ure the area responses for the major peaks. Calculate the 
quantity, in mg, of OghhoTiNsCb in the portion of Orbiflox- 
adn taken by fhe formula: 

2000 C(fu / r s ) 

in which C is the concentration, in mg per mL, of USP 
Orbifloxacin RS in the Standard preparation; and fu and r* 
are the peak area responses obtained from the Assay prepa¬ 
ration and the Standard preparation , respectively. 


Orbifloxadn Tab9ets 


» Orbifloxacin Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of orbifloxacin 
(C 19 H2oF 3 N 3 0 3 ). 

IPackaging and storage—Preserve in tight containers, and 
storę between 2° and 30°. 

Labefing—Label to indicate that it is for veterinary use 
only, 

OSP Refereriee standards (11)— 

USP Grbifloxacin RS 
Identification^— 

A: Thin -Layer Chroma tographic i den t ifica lion Tes t (2 01). 
Adsorbent: silica gel. 

Difuent: a mixture of chloroform, methanol, and glacial 
acetic acid (8:1:1). 

Test solution —Crush 1 Tablet and transfer into a centrh 
fugę tubę. Add Difuent quantttatively, and mix to obtain a 
finai concentration of about 0.56 mg per mL of orbifloxacin. 
Centrifuge the solution. 

Standard solution —Prepare a solution of USP Orbiffoxadn 
RS in Difuent having a concentration of about 0.56 mg per 
mL. 

Application volume: 5 pL 

Devefoping soivent system: a mixture of chloroform, meth¬ 
anol, water, and ammonium hydroxlde (18:7:1:0.02). 

B: The retention time of the major peak in the chroma to- 
gram of the Assoy preparation corresponds to that in the 


chromatogram of fhe Standard preparation , as obtained tn 
the Assay. 

Dissolution (711)" 

Medium: OJ N hydrochloric add; 1000 mL. 

Apparatus 2: 50 rpm. 

7Tmc: 30 minutes. 

Determine the amount of C 19 H 20 F 3 N 3 O 3 dissolved by em- 
ploying the foliowing procedurę. 

Standard solution —Prepare a solution of USP Orbifloxacin 
RS in Medium with a finał concentration of about L/ 100 , 
where i is fhe Tablet fabel clalm in mg. Transfer 10.0 mL of 
this solution to a 100-mL yolumetric fTask, dilute with Me¬ 
dium to volume, and mix. 

Test solution—Pass a portion of the solution under test 
through a suitable 0.8-pm filter, discarding the first 3 mL. 

Procedurę— Determine the amount of CtohhobNUCh dis- 
solved by employing UV absorption at the wavelength of 
maximum absorbance at about 291 nm on portions of the 
Test solution in companson with the Standard solution using 
Medium as blank, Calculate the amount of orbifloxacin dis- 
solved by the formula: 

10O,OGO(Ą, / As){Cs/L ) 

in which A u and As are the absorbances obtained with the 
Test solution and the Standard solution , respectively; C s is the 
concentration, in mg per mL, of orblf!oxadn in the Standard 
solution; and L is the Tablet label claim in mg. 

Tolerances —Not less than 80% (Q) of the labeled amount 
of CiphhoFslNbOj is dissolved in 30 minutes. 

UniformIty of dosage ursits (905): meet the requrre- 
ments. 

Water Determinafion, Method Ic (921): between 3.5% 
and 7.0%, 

Test preparation—. Accurately weigh 5 Tablets, and transfer 
into a 50-mL centrifuge tubę. Add 25 mL of anhydrous 
methanol, and cap. 

Blank: 25 ml of anhydrous methanol in a 50-mL centn- 
fugę tubę. 

Procedurę —Rota te the Test preparation and the Blank for 
16 hours. Centrifuge. Tltrate an equal volume of the Test 
preparation and the Blank so that the amount of water ti- 
trated will be approximate!y 1000 pg to 1500 pg. 
Chromatograph k piirity— 

Buffer , Mobile phase, Standard preparation, System suitabil- 
ity preparation, and Chromatogrophic system —Prepare as di- 
rected in the Assay , 

Standard solution —Dilute quantitatively with Buffer the 
Standard preparation to obtain a solution having a known 
concentration of about 0,00004 mg per mL. 

Test solution —Transfer 10 Tablets into a volumetric fiask. 
Add Buffer to fili the fiask about 70%, shake for 2 hours, and 
sonicate for 5 minutes. Dilute quantitatively, and stepwise if 
necessary, with Buffer to obtain a solution naving a concen¬ 
tration of about 0.22 mg per mL. Pass a portion of the solu¬ 
tion through a 0 . 8 -pm filter. 

Chromatogrophic system (see Chromatography (621})—In- 
ject the Buffer as directed for Procedurę to verify that there 
are no interfering peaks. 

Procedurę —Separately inject equal volumes (about 1QpL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the 
area responses for the major peaks. Calculate the percent- 
age of related compounds in the portion of Tablets taken by 
the formula: 

100(Cs/ Cr)(r//rs)0 / 0 
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labie 1 



Componcnt 

Relative Retention Time 

Relatrve Response Fac¬ 
tor (R 

Limit 

ds-1 -Cyclopropyl-7-(3,5-dśmethyM -piperazinyf)-5A8- 

trifluoro-4(1 f/)-quinoltnone 

0.57 

0.29 

NMT 0.5 

Orbifloxadn 

1.0 

1,00 

— 

c/5-1 -Cydopropyl-7-(3,5-dimethyM -piperazinyl)A 8- 
difluoro-1,4-dihydro-5-hydro^y-4-o?(0-3-quinolinecar- 

boxylic acid 

2.9 

0.71 

NMT 0.5 

Alt other related compounds and impurities 

— 

0*11 

NMT 0.5 

Total known and unknown 

— 

— 

NMT 1 


in which Q is the concentration, in mg per mL, of USP 
Orbifloxacin RS in the Standard solution; G is the concentra¬ 
tion, in mg per mL, of the Test solution; r t is the peak area 
response for each impurity obtained from the Test solution; 
r$ is the peak area response for the orbif3oxacin peak ob¬ 
tained from the Standard solution; and Fis the relative re¬ 
sponse factor for each impurity, as presented in Tobie L 
Assay— 

Buffer —In a 2-L fiask, dissolve about 11.8 g of sodium 
citrate in 1600 mL of water, and mix. Add 180 ml of glacial 
acetic acid, and mix. Adjust with 6 N sodium hydroxide to a 
pH of 3.5, dilute with water to volume, and mix. 

Mobile phase—Prepare a fiJtered and degassed mixture of 
Buffer , methanol, ano dioxane (91:6:4). Make adjustments f 
necessary (see System Suitability under Chromatography 
(62 1)). 

Standard stock preparation —Dissolve an accurately 
weighed quantity of USP Orbifloxacin RS in Buffer ; and di¬ 
lute quantitativefy, and stepwise if necessary, with Buffer to 
obtain a solution having a known concentration of about 
0.2 mg per mL. 

Standard preparation—Accurately transfer a guantity of 
Standard stock preparation and dilute quandtatively, and 
stepwise if necessary, with Buffer to obtatn a solution having 
a known concentration of about 0.02 mg per mL. 

System suitability preparation —Dissolve about 40 mg of 
mętnyI 4-aminobenzoate in 2 mL of methanol, and dilute 
with Buffer to 200 mL. Pipet 10.0 mL of this solution and 
10.0 mL of the Standard stock preparation into a 100-mL vof- 
umetric fiask, Dilute with Buffer to volume, and mix. 

Assay preparation —Transfer 10 Tablets into a voJumetric 
fiask. Add Buffer to fili the fiask about 70%, shake for 
2 hours, and sonicate for 5 minutes. Difute quantitatrvely, 
and stepwise if necessary, with Buffer to obtain a solution 
having a known concentration of about 0,02 mg per mL, 
Pass a portion of the solution through a 0.8-pm fifter. 

Chromatographic system (see Chromatography (621 ))—The 
liguid chromatograph is eąuipped with a 290-nm detector 
and 4.6-mm x 3-cm column tnat contains 3-pm packing U. 
The flow ratę is about 0.8 mL per minutę. Chromatograph 
the System suitability preparation, and record the peak re¬ 
sponse as directed for Procedurę: the relative retention times 
are about 1.3 for methyl 4-aminobenzoate and 1.0 for 
orbifloxacin; the resolution, R, between methyl 4-ami- 
nobenzoate and orbifbxacin is not less than 2; the tailing 
factor is not morę than 1.8; and the relative standard devia~ 
don for repiicate injections is not morę than 2.0%, 

Procedurę —Separately inject egual volumes (about 10pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the area responses for the major peaks. Calcu late the 
guantity, in mg, of orbifloxacin {CwHjofj^Oi) in the por- 
tion of Tablets taken by the formula: 

C(Du)(r u fn) 

in which C is the concentration, in mg per mL, of USP 
Orbffloxacin RS in the Standard preparation; Du h the dilu- 
tion factor of the Assay preparation , in mL; and r u and r$ are 


the peak area responses obtained from the Assay preparation 
and the Standard preparation , respectively. 


Orlistat 





Ci.HiiNOs 495.73 

t-Leucine, N-formyl-, 1-[(3-hexyl-4-oxo-2-oxetanyl)- 
methyljdodecyf ester, [25-[2a(/?*), 3/3]]-; 

N-Formyl-L-leurine, ester with (3S,4S)-3-hexyk4-[(2S)- 
2-hydroxytridecyI]-2-oxetanone [96829-58-2]. 

DEFINmON 

Orlistat contains NLT 98,0% and NMT 101.5% of orlistat 
(CzgHs^NOs), calculated on the anhydrous, solvent-free ba- 
sis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard so/uhon, as 
obtained in the Assay. 

ASSAY 

* PROCEDURĘ 

[Notę—A void the use of plastic fiaslcs for the preparation 
or containment of any solution in this anaiysis.] 

Mobile phase; Acetonitriie, phosphoric acid, and water 
(860:0.05:140) 

Standard solution: 0.5 mg/ml of USP Orlistat RS in 
Mobile phase . Inject immeoiately after preparation or 
storę at S\ 

Sample solution: 0.5 mg/mL of Orlistat in Mobile 
phase. inject immediately after preparation or storę at 
5°. 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 
Detector: UV 195 

Column: 3.9-mm x 15<m; 4-pm packing LI 
Ffow ratę: 1,0 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Reiative standard deviation: NMT 2.0% 

Anaiysis 

Samptes: Standard solution and Sample solution 
Calculate the percentage of orlistat (C^H^NOs) in the 
portion of Orlistat taken: 

Result - (rjr s ) x (Cj/Q) x 100 
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r u - peak response from the Sample soiution 

r% ~ peak response from the Standard soiution 

C s = concentration of USP Orlistat PS in the 
Standard soiution (mg/mL) 

Cu = concentration of Orlistat m the Sampłe soiution 
(mg/mL) 

Acceptance criteria: 98*0%-! 01.5% on the anhydmus, 
so!vent-free basis 

IMPURITIES 

* RESIDUE ON iGNtTfON (281): NMT G.1% 


Dełete the following: 

# * Heaw Metals, Method II (231): NMT 20 ppm* ( omti i*n. 

Iflh-aOlB) 

■ LIMIT OF ORLISTAT RELATED COMPOUND A 

Standard soiution: 0,1 mg/mL of USP Orlistat Related 
Compound A RS in acetone 
Sample soiution: 50 mg/mL of Orlistat in acetone 
Chromatographic system 
(See Chromatograpny (6 21), Thin-Layer Chromato- 



Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application volume: 10 pL 

Developing solvent system: Toluene and ethyl ace- 
tatę (4:1) 

Detection soiution: Transfer 2.5 g of phosphomolyb- 
dk acid and 1 g of ceric sulfate into a 100-ml vofu- 
metric fiask, ano dissolve in and dilute with methanoi 
to volume. 

Analysis 

Sam pies: Standard soiution and Sample soiution 
Remove the piąte, and air-dry it thoroughly. Spray the 
dried piąte with Detection soiution, and place the piąte 
in an oven at 120° for 30 min, 

Acceptance criteria: Any secondary spot from the Sam- 
pk soiution corresponding to orlistat related compound 
A is not morę intense than the corresponding spot from 
the Standard soiution (0.2%). 

* Limit of Orlistat Related Compound B 

Standard soiution: 0.025 mg/mL of USP Orlistat Re- 
lated Compound B RS in methylene chloride 
Sample soiution: 50 mg/mL of Orlistat in methylene 
chloride 

Spiked sample soiution: 50 mg/mL of Orlistat Sn Stan¬ 
dard soiution 

Chromatographic system 

(See Chro ma tog ropny (621), System Suitability.) 

Modę: CC 

Detector: Flame ionization 

Column: 0.32-mm x 30-m fused silica, coated with a 
0.25-pm C27 stationary phase 
Temperatures 
Injector: 270° 

Detector: 280° 

Column: See Table 7. 


Table 1 


initial 

Temperaturę 

n 

Temperaturę 

Ramp 

Finał 

Temperaturę 

n 

Hołd Time 
at Finał 
Temperaturę 
(min) 

50 

4 

170 

_ 

170 

30 

300 

30 


Carrier gas: Helium 
Flow ratę: 1 mL/min 
Split ratio: 20:1 
Injection vofume; 2 pL 
System suitability 
lampie: Standard soiution 
Suitability requirements 
Relatrve standard deviation: NMT 10.0% 

Analysis 

Samples: Standard soiution t Sample soiution, and Spiked 
sample soiution 

Calculate the percentage of orlistat related compound B 
in the portion of Orlistat taken: 

Result = (r t //[r S p - ru x (Ct/G)]} x (C s /Cu) x 100 

ru = peak response of orlistat related compound B 
from the Sample soiution 

rw = peak response of orlistat related compound B 
from the Spiked sample soiution 
Cr - concentration of Orlistat in the Spiked sample 
soiution (mg/mL) 

Cu = concentration of Orlistat in the Sample soiution 
(mg/mL) 

Cj - concentration of USP Orlistat Related 

Compound B RS in the Standard soiution 
(mg/mL) 

Acceptance criteria: NMT 0,05% of orlistat related 
compound B is found, 

* ORGANIC IMPURITIES 

[NOTĘ —Avoid the use of plastic fiasks for the preparation 
or containment of any soiution in this analysis.] 

Mobile phase, Standard soiution, and Sample solu- 
tion: Prepare as directed in the Assay. 

System suitability soiution: 10 pg/mL of USP Orlistat 
RS and 0.1 pg/mL of USP Orlistat Related Compound C 
RS in Mobile phase 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 195 nm 
Column: 3.9-mm x 15-cm; 4-pm packing LI 
Flow ratę: 1.0 niL/min 
Injection vo!ume: 20 juL 
System suitability 
Sample: System suitohility soiution 
Suitability retjuirements 

Signahto-noise ratio: NLT 3 for orlistat related com- 
pound C 

Relative standard deviation: NMT 10.0% for the or¬ 
li stat peak 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of each impurity other than 
orlistat related compound A, orlistat related compound 
B, orlistat related compound D, orlistat open ring anv 
ide, and orlistat related compound E in the portion of 
Orlistat taken: 

Result = (ru/n) * (Cs/Cu) x (1/F) x 100 

fu = peak response of each individual impurity 
from the Sample soiution 

r s = peak response of orlistat from the Standard 
soiution 

Ci = concentration of USP Orlistat RS in the 
Standard soiution (mg/mL) 

C u = concentration of Orlistat in the Sample soiution 
(mg/mL) 

F = reiative response factor (see Table 2) 

Acceptance criteria: See Tabie Z 
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Table 2 


Name 

Rdative 

Retentiem 

Time 

Relathre 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%) 

Formylleutine 3 

0.10 

4.0 

0.2 

Orlistat related 
compound C 

0.13 

33 

0.05 

Orlistat open ring 
epimer b 

0.44 

1.0 

0.2 

Orlistat related 
compound D c 

0.90 

— 

see Tobie 3 

Orlistat open ring 
amide^ 

0,90 

— 

see Tobie 3 

Orlistat 

1,00 

_ 

_ 

D-Leucine orlistat* 

1.18 

1.0 

0.2 

lndividual 

unidentified 

impunty 

— 

1.0 

0.1 

Total impunLies r 

— 

— 

TO 


4 N-Formy!-L-Jeu dne, 

^2 5,3tf,5 5)-5-[(S)7Tormy la mi no-4- methy l-pen ta rioy loxy ]-2-h exyL3 -hy- 
droxy-hexadecanoic acid 

c Caelutes in this LC system, deLermined ustng Limits of Oriistat Related 
Compound D and Oriistat Open Ring Amidę. 
d N-Formyl-L-Jeucine (5)-l 4(25,35>2-hydroxy-3-[l -phenyl-fl-eEhyl- 
c arbo moyl] nony!]-do decyl ester. 

W-Formyl-D-leudne (5)4 *[[(25,35)-344exyM-oxo-2-oxetanyl]meihyl]dode- 
eyl ester or enantiomer. 

1 Sum of results obtained in the tests for U mit of Oriistat Related Compound 
A, Limit of Oriistat Related Compound B, Organie tmpurities, t Limits of Oriistat 
Related Compound D and Oriistat Open Ring Amidę, and Limit of Oriistat 
Related Compound E. 

» Limits of Oriistat Related Compound O and Orlistat 
Open Ring Amidę 

Mobile phase: Methanol and water (830:170) 

System suitability solution: 4 mg/mL of USP Orlistat 
RS and 2.4 jig/mL of USP Oriistat Related Compound D 
RS in acetonitrile, respectively 
Standard solution: 5.0 mg/mL of USP Orlistat RS in 
acetonitrile 

Sample solution: 5.0 mg/mL of Orlistat in acetonitrile 
Chromatographk system 
(S e e Chromotog raphy (62 1X Sys tem 5 uitabil.i ty .) 

Modę: LC 
Deteetor: 205 nm 

Column: 4.0-mm x 25-cm; 5-jim packing L7 
Flow ratę: 0.6 ml/min 
Injection volume: 20 pL 
System suitability 
Sample: System suitability solution 
Suitability recjuirements 

Signai-to-noise ratio: NLT 3 for the orlistat related 
compound D peak 

Relative standard deviation: NMT 1 0.0% for the or¬ 
listat peak 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of orlistat related compound 
D and orlistat open ring amide in the portion of Orlis- 
tat taken: 

Result “ (ru/n) x (Cs/Cu) x (1/f) x 100 

r u = peak response of orlistat related compound D 
or orlistat open ring amide from the Sample 
solution 

r$ - peak response of orlistat from the Standard 
solution 

Cs = concentration of USP Orlistat RS in the 
Standard solution (pg/ml) 

Cu - concentration of Orlistat in the Sample solution 
(49/mL) 

F = relative response factor (see Table 3) 


Acceptance enteria: See Table 3 . 


Table 3 


Na me 

Reiative 
Ret en t i on 
Time 

Rełative 

Response 

Factor 

Acceptance 
Griteria, 
NMT (°/o\ 

Orlistat related 
compound D 

0.94 

1.0 

0.2 

Orlistat 

1.00 

_ 

_„ 

Orlistat open ring 
amtde^ 

1.25 

4.3 

0.1 


- 1 N-Foimyk-leucine (5)1 -[(25,35)-2-hydrQ>{y-3-[1 -phenyl-fl-ethyl- 
carbomoyl]nonyl]-dodecyl ester. 


a Limit of Orlistat Related Compound E 

Buffer: 0.4 N borate solution, adjusted to a pH of 10.2 
Derivatizmg agent: o-Phthataldehyde (OPA) solution. 
[Notę—I f unable to obtain commercially, the DenvatT 
zlng agent can be prepared as 1% each of 3-mer- 
captopropienie acid and o-phthalaldehyde in 0.4 M bo- 
ratę buffer solution.] 

Solution A: Transfer 4.1 g of sodium acetate tri hydra te 
and 40 mg of ethylenediaminetetraacetic acid (EDTA) 
into a 1-L volumetric fiask. Dfssolve in 950 mL of water, 
and adjust with 0.1 N sodium hydroxide to a pH of 
7.2. Di lute with water to volume, add 2.5 mL of tetra- 
hydrofuran, and mix. Fifter, and degas. 

Solution B: Transfer 2.7 g of sodium acetate tnhydrate 
and 40 mg of EDTA Into a 1-L volumetric fiask. Dissolve 
In 200 mL of water, and adjust with 0.1 N sodium hy¬ 
dro* ide to a pH of 7.2. Add 800 mL of acetonitrile, hl- 
ter, and degas. 

Mobile phase: See Table 4. 


Table 4 


Time 

(min) 

Solution A 
(%) 

Solution B 

(%) 

0 

96.7 

3.3 

20 

60 

40 

24 

0 

100 

38 

0 

100 

38 

96,7 

3.3 

45 

967 

3.3 


Standard solution: Transfer a weighed guantity of 
about 0.2 mg of USP Orlistat Related Compound E RS 
into a 20-mL headspace viaL Add 10 ml of 4 N sodium 
hydroxrde, and dose the vial. Heat the viaJ to 100° for 

1 h, then allow to cool to room temperaturę. Transfer 

2 mL of the resulting solution into a 50-mL vo!umetric 
fiask, and dilute with water to volume. To 0.5 mL of this 
solution add 2.0 mL of Buffer and 0.5 mL of Derivatizing 
agent. 

Sample solution: Proceed as direefed for the Standard 
solution , except use 25 mg of Orlistat to replace the 
0,2 mg of USP Orlistat Related Compound E RS. 
Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Deteetor: Fluorescence 340 nm (excitation); 450 nm 
(emission) 

Columns 

Cuard: 2.1-mm x 2-cm; 5-pm packing LI 
Analytical: 2.1 -mm x 20-cm; 5-pm packing LI 
Flow ratę: 0.5 mL/min 
Injection volume: 20 liL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 

Relative standard deviation: NMT 6.0% for the orli- 
stat related compound E peak 
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Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of oriistat related compound E 
in the portion of Oriistat taken: 

Result = (ru/r 5 ) x (C* */Q) x 100 

fu - peak response of oriistat related compound E 
from the Sample solution 

r s = peak response of oriistat related compound E 
from the Standard solution 
Cs ~ concentration of USP Oriistat Related 

Compound E RS in the Standard solution 
(mg/mL) 

Cu - concentration of Oriistat in the Sample solution 
(mg/mL) 

Acceptance antena: NMT 0,2% of oriistat related com- 
pound E is found. 

5PECIFBC TESTS 

* OPTICAL RotaHON, Specific Rotation (781S) 

Sample solution: 30 mg/mL in dehydrated alcohol 
Acceptance criteria: Between -4S,Q Q and -51,0°, at 
20 * 

* WATEH Determinateon, Method lc (921): NMT 0,2% 

ADDITIONAL REQU1REMENT5 

« Packaging and Stdrace: Preserve in well-dosed contain- 
ers between 2 D and 8 °, 

o USP referenoe standards (ll) 

USP Oriistat RS 

USP Oriistat Related Compound A RS 
(35,45)-3-Hexyl-4-[(2/7)-2-hydroxytridecyl]-2-oxetanone ł 
C 22 H, 2 03 354.57 

USP Oriistat Related Compound B RS 
Diisopropyl hydrazfne-1,2-dicarboxylate. 

C a H 3 ,N 3 0^ 204.22 

USP Oriistat Related Compound C RS 
Trlphenylphosphine oxide. 

Ci fl H 15 OP 278.28 
USP Oriistat Related Compound D RS 
W-Formyl-L-leucine (3S,4R / 65)-3-hexyl-2-oxo-6-unde- 
cyltetrahyd ro-2 ff-py ran-4-y I ester, 

CasHsaNOs 495.73 
USP Oriistat Related Compound E RS 
N-Formyl (5)4soleucine (5)-1 - [[(2 S, 3 5)-3-h exy 1-4-o xo~ 
2 -oxetanyl]methyl]dodecyl ester. 

C 29 HS 3 NO 5 495.73 


OHastat CapsŁcles 

DEFINITION 

Oriistat Capsufes contain NLT 90.0% and NMT 110.0% of 
the labeled amount of oriistat (C29H53NO5). 

IDENTIFICATION 

■ The retention time of the major peak of the Sample solu¬ 
tion corresponds to that of the Standard solution, as ob- 
tained in the Assay, 

ASSAY 

* PROCEDURĘ 

Mobile phase: Acetonitrile, phosphoric add, and water 
(860: 0.05: 140) 

Standard solution: 0.6 mg/mL of USP Oriistat RS in 
Mobile phase 

Sample solution: Transfer the contents of NLT 10 Cap- 
sules into a suitable Container, weigh, and mix. Transfer 
an accurately welghed portion of tnę powder, equiva- 
lent to 120 mg of oriistat, into a 200-mL volumetric 
fiask. Add 140 mL of Mobile phase, and sonicate for 1 
min. Shake the resulting solution mechanically fordS 


min, and di lute with Mobile phase to volume. Pass a 
portion of this solution through a filter of 0.45-pm or 
finer porę size, discarding the first few mL of filtrate. 
Chromatographic system 
(Sec Chromatograpny (621), System Suitability.) 

Modę: LC 
Detector: 195 nm 

CoJumn: 3.9-mm x 15-crn; packing Ll 
FIow ratę: 1.0 mL/min 
Injection size: 20 jiL 
System suitabrFity 
5am ple: Stor ?dard solution 
System suitability requirements 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
CalcuJate the percentage of the labeled amount of orlis- 
tat (C 29 H 53 NO 5 ) In the portion of Capsules taken: 

Result - (ru/rs) X (Cs/Cu) X 100 

ru = peak response from the Sampie solution 

r s - peak response from the Standard solution 

C 5 - concentration of USP Oriistat RS in the 
Standard solution (mg/mL) 

C u - nominał concentration of oriistat in the Sampie 
solution (mg/mL) 

Acceptance criteria: 90.0%—11 0.0% 

PERFORMANCE TESTS 
a Dis SOLUTION <711} 

Medium: 3% Sodium lauryl suifate and 0.5% sodium 
chloride in water. To each 10 L of media add 1-2 drops 
of n-octanol, and adjust with phosphonc add to a ph 
of 6.0; 900 mL. 

Apparatus 2: 75 rpm, with coil wlre slnker 
Time: 45 min 

Mobile phase: Acetonitrile and water (860:140) 
Standard solution: Transfer about 1 3 mg of USP Orlis- 
tat RS to a 100-mL volumetrlc fiask. Dissolve in 2 mL of 
acetonitrile, and di lute with Medium to volume. 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0 , 2 -j.im porę size. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę, Detector, and Cofumn: Proceed as directed in 
the Assay. 

FIow ratę: 2.0 mL/min 
Injection size: 50 jiL 
System suitabIJity 
Sampie: Standard solution 
System suitability requirements 
Reiative standard deviation: NMT 2.0% 

Calculate the percentage of the labeled amount of orlis- 
tat (C 29 H 53 NO 5 ) dissoh/ed: 

Result - (ru/r 5 ) x (C s /L) x V x 1 00 

ru = peak response from the Sample solution 

rs = peak response from the Standard solution 

Cs = concentration of the Standard solution 
(mg/mL) 

L - fabel claim (mg/Capsule) 

V - volume of Medium, 900 mL 
Tolerances: NLT 75% (Q) of the labeled amount of orli- 
stat rs dtssolved. 

a Uniforeviitv df Ddsage Units <905): Meet the 
requirements 

IMPURITIES 
Organie Empunties 
* Procedurę 

Mobile phase, Standard solution, and Sample solu¬ 
tion: Prepare as directed in the Assay. 

System suitability solution: 0.025 mq/mL of USP Orli- 
stat Related Compound D RS in Mobile phase . Transfer 






USP 40 


Official Monographs / Grphenadrine 5457 


1 mL of this sofution to a 50-mL volumetric fiask, and 
dl lute wlth Standard sofution to vo!ume. 
Chromatographrc system 
(See Chromatography (621), System Suita bil i ty.) 

System suitability 
S a m p I e: Sys tem suitabiiity solu tion 
System suitability requirements 
Resolution: NLT 1.4 between USP Orlistat RS and 
USP OHistat Related Compound D RS 
Refative standard devrationr NMT 2.0% for the or~ 
Ustat peak 
Analysis 

Samples: Standard solution and Sample sofution 
Calculate the percentage of each impurity In the por- 
tion of Capsules taken: 

Result = (ru/rs) x (Cs/Cu) x (1 /F) x 100 

ry - peak response of each individual impurity in 
the Sample sofution 

r s - peak response of orlistat in the Standard 
solution 

C s ~ eon cen tration of USP Orlistat RS in the 
5 tan da rd solution (mg/mL) 

Cu = nominał concentratlon of orlistat in the 
Sample solution (mg/mL) 

F = relative response factor (see Impurity Tobie 1) 
Acceptance oriteria: See Impurity Tobie h 


Impurity Table 1 


Marne 

Rdative 

Retention 

Time 

fte|ative 

Response 

Factor 

Acceptance 

CHteria, 

NMT 

Orlfstat open-ring 
e pi men 

0,45 

1.0 

1.5 

Orlistat o pen rinq b 

0,5 

i.o 

0.3 

Orlistat related 
comDOund D 

0.9 

1,0 

1.0 

Orlistat 

1.0 

_ 

_ 

Hexyl undecyl 

Pvranone c 

2.0 

1.0 

0.2 

Hentcosenyl leudnate d 

4.7 

2.3 

0.3 

Any other identified 
impurity 

— 

— 

0.3 

lndividual urndentified 
impurity 

— 

1.0 

0.2 

Total impurities 

__ 

— 

3.0 


,ł (25, 3 R f 5 5)-S- [( N-Formy J -L-leucy I )oxy ]-2 -hexy I -3 -hy d roxy h exa de can o\c a c- 
id, 


h (2S, 3S,5S)-5-[(/V-FormyFL-ieucyl)oxy]-2-hexy l-3-hydroxyhexadecanojC ac- 
id. 

c (5)- 3 - H exy I -5,6-d ihyd ro-6 -u n d ecy 1- 2 H- pyran -2-o n e, 
d (3M(5,£)4demcos-7-ervl 0-yl] /V-łormy3-L-feudnate. 

ADD1TIONAL REQU4REMENT5 

• IPackaging and Storage; Preserve in tight contalners, 
and storę at 25°, excursions permitted between 15° and 
30°, 


• USP Reference Standard* (11) 

USP Orlistat RS 

USP Orlistat Related Compound D RS 


Orphenadrine CStratę 


C, a H 23 NO • CńHsO? 461.50 

Ethanamine, W,/S/-dimethyJ-2- 
[(2-methylphenyf)pheny3methoxy}- / (±)-, 2 -hydroxy- 1 , 2 , 
3-propanetricarboxytate (1:1); 
(±)-W / A/-Dimethyl-2-f(o-methyl-a‘phenytben2yl)oxy]ethy- 
lamine citrate (1:1) [4682-36-4], 

DEFINITION 

Orphenadrine Citrate contains NLT 98.0% and NMT 
101.5% of orphenadrine citrate (CisH^NO CóHgO?), cal- 
culated on the dried basis, 

IDENTIFICATION 

* A* INFRARED ABSORPTION (197M) 

* B. The retention time of the major peak of the Sample 

sofution corresponds to that of the Standard solution , as 
obtained in the Assay, 

* C Identification Tests—General, Citrate (191): Meets 

the requirements 

ASSAY 

* Procedurę 

Buffer: 5.8 g/L of monobasic ammonium phosphate in 
water, Adjust with ammonium hydroxide or phosphonc 
acid to a pH of 7.9. 

Mobile phase: Methanol, acetonitrile, and Buffer 
(45:15:40) 

System suitability solution: 0.01 mg/mL each of USP 
Orphenadrine Related Compound B RS, USP Orphena- 
drlne Related Compound C RS, and USP 
Methylbenzhydrol RS and 1.0 mg/mL of USP Orphena¬ 
drine Citrate RS in Mobile phase 
Standard solution: 1,0 mg/mL of USP Orphenadrine 
Citrate RS in Mobile phase 

Sample solution: 1,0 mg/mL of Orphenadrine Citrate 
in Mobile phase 
Chrom atcgraphk system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 220 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 40° 

Fiow ratę: 1.5 mL/min 
Injection volume: 20 jil 
Run time: NLT 2,5 times the retention time of 
orphenadrine 
System suitability 

Samples: System suitability solution and Standard 
sofution 

[NOTĘ—See Table 1 for the refative retention times.] 

Suitability requirements 

Resolution: NLT 3.0 between orphenadrine related 
compound B and C; NLT 3.0 between orphenadrine 
related compound C and methylbenzhydrol, System 
suitability solution 

Tailing factor: NMT 2,0, Standard solution 
Relative standard devlation: NMT 0,73%, Standard 
solution 
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Analysis 

Samples: Standard solution and Sample solution 
Calcu late the percentage of orphenadrine dtrate 
(CibH^NO- CtHaO?) in the portion of Orphenadrine 
Citrate taken: 

Result = (fy/n) x (G/G) x 100 

fy - peak response from the Sample solution 

rs - peak response from the Standard solution 

Q = concentration of USP Orphenadrine Citrate RS 
in the Standard solution (mg/mL) 

Cu ~ concentration of Orphenadrine Citrate fn the 
Sample solution (mg/mL) 

Acceptance criteria: 98.0%-101*5% on the dried basis 

IMPURITIES 

• RE5IDUE ON Icnition (281); NMT 0.1% 

• 0HGANJC IMPURITIES, PROCEDURĘ 1 

[NOTĘ—If methyl orphenadrine is a known manufactur- 
ing impurity, Procedurę 1 and the test for Isomer Con- 
tent are recommended. If diphenhydramine and 
didesmethyl orphenadrine are known manufacturing 
process impurities, Procedurę 2 is recommended*] 
Buffer, Mobile phase, System suitability solution, and 
Chroma tog raphic system: Proceed as directed in the 
Assay. 

Standard solution: 0.001 mg/mL of USP Orphenadrine 
Citrate RS in Mobile phase 

Sensitivity solution: 0.5 pg/mL of USP Orphenadrine 
Citrate RS, from the Standard solution , in Mobile phase 
Sample solution: 1 mg/mL of Orphenadrine Citrate in 
Mobile phase 
System suitability 

Samples: System suitability solution. Standard solution , 
ano Sensitivity solution 

[Notę—S ee Tobie J for the relative retention times.] 
Suitability requirements 

Resolution: NLT 3.0 between orphenadrine related 
compound B and C; NLT 3.0 between orphenadrine 
related compound C and 2-methylbenzhydrol, System 
suitability solution 

Tailing factor: NMT 2, Standard solution 
Re!ative standard deviation: NMT 5.0%, Standard 
solution 

Sianal-to-noise ratio: NLT 10, SensitMty solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Orphenadrine Citrate taken: 

Result - (ry/fi) x (G/G) x (1/f) x 100 

ru = peak area of each impurity from the Sample 
solution 

fi ~ peak area of Orphenadrine Citrate from the 
Standard solution 

Cs ^ concentration of USP Orphenadrine Citrate RS 
in the Standard solution (mg/mL) 

C w - concentration of the Sample solution (mg/mL) 

F - reiative response factor (see Table I) 

Acceptance criteria: See Table 7, Disregard any peak 
less than 0*05%. 


Table 1 


Name 

Relative 

Retention 

Time 

Reiative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Citric acich 

0.14 

__ 

_ 

Orphenadrine 
related comDOund B 

0.25 

T3 

0.1 

Orphenadrine 
related compound C 

0.39 

TO 

0*3 

Methyibenzhydrol 

0.51 

2.4 

on 

Diphenhydramine 

0,69 

1*0 

0.3 

Orphenadrine 

TO 

_ 


Methyl orphenadrine^ 

1,54 

1.9 

0.1 

Any mdmdual 
unspedfied Fmpurity 

— 

TO 

0.10 

Total imourities^ 

--. 

*_ 

0*5 


■‘Counter ton peak; not to be report ed; not to be induded in total impurF- 
tles. 


u 2-{Dt^toly[methojty)-N,/V-dFmethylethan-1 -aminę. 

Ł Exdudlng orptienadiine related compound E and orphenadrine related 
compound F from the Isomer Content test. 

* 0RGANIC IMPURITIES, PROCEDURĘ 2 

[NOTĘ—if didesmethyl orphenadrine is a known manufac¬ 
turing process impurity. Procedurę 2 is recommended. 
The fabeling indicates that the artide complies with Or¬ 
ganie impunties. Procedurę 2,] 

System suitability solution: 0.3 mg/mL each of USP 
Orphenadrine Citrate RS, USP Diphenhydramine Citrate 
RS, USP Methylbenzhydrol RS, USP Orphenadrine Re¬ 
lated Compound E RS, and USP Orphenadrine Related 
Compound F RS in toluene prepared as folfows* Dis- 
solve 6 mg each of the USP Reference Standard* in 
10 mL of water* Add 0.2 mL of ammonium hydroxide 
and shake with 3 mL of toluene. Separate the organie 
layer. Repeat the extraction of the aqueous layer two 
morę times with 3 mL of toluene. To the combined or¬ 
ganie layer add anhydrous sodfum sulfate, shake, and 
filter. Evaporate the filtra te at NMT 50° using a rotory 
evaporator. Dissolve the residue in 20 mL of toluene* 
Sample solution: 25 mg/mL of Orphenadrine Citrate in 
toluene prepared as follows. Dissolve 500 mg of Or¬ 
phenadnne Citrate in 50 mL of water. Add 2 mL of am¬ 
monium hvdroxide and shake with 10 mL of toluene. 
Separate the organie layer. Repeat the extraction of the 
aqueous layer two morę times with 10 mL of toluene. 

To the combined organie layers add anhydrous sodium 
sulfate, shake, and filter* Evaporate the frltrate at NMT 
50° using a rotary evaporator, Dissolve the residue in 
20 mL ot toluene. 

Chromatog raphic system 
(See Chromatograpny (621), System Suitability.) 

Modę: CC 

Detector: Flame ionization 
Column: 0.32-mm x 60-m; 1-jim thick coating of 
phenyl methyl polysiloxane, packing G27 
Carrier gas: Helium at 1 miymin 
Temperatures 
Injection port: 290° 

Detector: 290° 

Column: 240° 
injection volume: 2 pL 
Injection type: Split ratio, 1:25 
Run time: 1*3 times the retention limę of 
orphenadrine 
System suitability 
Sample; System suitability solution 
[NOTb —Relative retention times for the peaks are given 
in Table 2.] 

Suitability reguirements 

Resolution: NLT 1.5 between orphenadrine related 
compound E and orphenadrine; NLT 2.0 between or¬ 
phenadrine and orphenadrine related compound F 
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Analysis 

Sample: Sampie solution 

CaEculate the sum of the percentage of any individual 
impurity in the portion of Orphenadrine CiLrate taken: 

Result = (ru/fr) x 100 

ru = peak response of the impurity from the 
Sampie solution 

r T - sum of ail peak responses from the Sampie 
solution 

Acceptance criteria: See Tobie 2. Disregard any peak 
less than Q,Q5%* 


Tabfle 2 


Name 

Rebtive 

Retention 

Time 

Acceptance 

Criteria, 

NMT (Q/o, w/w) 

M ethy 1 be nzo phe no ne* 

0.5 

03 

M e thvJ be nz hydrol 

0.6 

03 

Drohenhydramine 

0.8 

0.5 

Dfdesmethvl orphenadrine lł 

0.9 

0.3 

Orphenadrine related 
compound E 

0,98 

03 

Orphenadrine 

1,0 

_ 

Orphenadrine related 
compound F 

1.1 

0.3 

Any individual unspecifted 
Erripurity 

— 

0.10 

To tal impurities 

_ 

1.0 


a Phefiyt(o-to(yl)rnethanone, 
b 2 - [ P h eny I (o- toly I) meth oxyjeth anamine. 


o ISOMEft CONTENT 

If methyl orphenadrine is a known manufacturing impu¬ 
rity, the test for Izomer Contenf is to be performed. 
System suitability solution: 0.3 mg/mL each of USP 
Orphenadrine Citrate RS, USP Orphenadrine Related 
Compound E RS, and USP Orphenadrine Related Com- 
pound F RS in toluene prepared as follows. Dissolve 
6 mg each of the USP Reference Standards in 10 ml of 
water. Add 0.2 mL of ammonium hydroxide and shake 
with 3 ml of toluene. Separate the organie Iayer Re- 
peat the extraction of the agueous iayer two morę 
times with 3 mL of toluene. To the combined organie 
Iayer add anhydrous sodium sulfate, shake, and filter. 
Evaporate the filtra te at NMT 50° using a rotary evapo- 
rator. Dissolve the residue in 20 mL of toluene. 

Sampie solution and Chromatographk system: Pro- 
ceed as dlrected in Organie impurities, Procedurę 2. 
System suitability 
Sampie: System suitability solution 
[Notę—T he relative retention times of orphenadrine re¬ 
lated compound E, orphenadrine, and orphenadrine 
related compound F are about 0.98, 1.0, and 1.1, 
respectively,j 
Suitabrlrty reguirements 

Resolution: NLT 1.5 between orphenadrine related 
compound E and orphenadrine; NLT 2,0 between or¬ 
phenadrine and orpnenadrine related compound F 
Analysis 

Sampie: Sampie solution 

CaJculate the percentage of orphenadrine related com¬ 
pound E and orphenadrine related compound F in the 
portion of Orphenadrine Citrate taken: 

Result = ( rjr f ) x 100 

ru ~ peak response of orphenadrine related 
compound E or orphenadrine related 
compound F from the Sampie solution 


fr = sum of all peak responses from the Sampie 
solution 

Acceptance criteria: NMT 03% each of orphenadrine 
related compound E and orphenadrine related com¬ 
pound F 

SPECIFIC TESTS 

e Loss OM Dr ¥ ING <731) 

Analysis: Dry at 105° for 3 h. 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUIftEIVflENT$ 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. 

» Labeling: The label States with whtch Organie Impurities 
procedurę the article complies if Organie impurities, Proce¬ 
durę 7, js not used. 

■ USP Reference Standards (11) 

USP Diphen hydra minę Citrate RS 
USP Methylbenzhydrol RS 
2 - M ethylbe n zhyd ro I; 

Also known as Pheny[(o-tofyl)methanol. 

ChHi.O 198.26 
USP Orphenadrine Citrate RS 
USP Orphenadrine Related Compound 8 RS 
W-Ethyl-iV,A/-dimethyb2-[phenylCo4olyl)meth- 
oxy]ethanamintum chioride. 

CaoHaaCINO 333.90 

USP Orphenadrine Related Compound C RS 
N-Methyi-2-[phenyf(o-tolyl)methoxy]ethanamine 
hydrochloride. 

Ci ?H NO HCI 291.82 
USP Orphenadrine Related Compound E RS 
N,/V-D]methyl-2-[phenyl(/77-tofyf)methoxy]ethanamine. 
CieH^NO 269.38 

USP Orphenadrine Related Compound F RS 
W,W-Dimethyl-2-[phenyl(p-tolyf)methoxy]ethanamine. 
CieHaaNO 26938 


OrpheaiadlrBne Citrate InjectiorB 

DEFINITION 

Orphenadrine Citrate Injection is a sterile solution of Or- 
phenadrine Citrate in Water for Injection, prepared with 
the aid of Sodium Hydroxide. It contains NLT 93.0% and 
NMT 107.0% of the Jabeled amount of orphenadrine cit¬ 
rate (CtshhjNO ■ C 6 H s O?). 

IDENTIFICATiON 

* A. The retention time of the major peak from the Sampie 

solution corresponds to thal from the Standard solution, 

as obtained in the Assay. 

* B, Identification Tests — General (191), Citrate : Meets 

the reguirements 

A$SAV 

* Procedurę 

Buffer; 5.8 g/L of monobasic ammonium phosphate in 
water. Adjust with ammonium hydroxide or phosphorlc 
add to a pH of 7.9 ± 0.05. 

Mobile phase: Methanot, acetonitrile, and Buffer 
(45:15:40) 

System suitability solution: 0,01 mg/mL each of USP 
Orphenadrine Related Compound B RS, USP Orphena¬ 
drine Related Compound C RS, USP Methylbenzhydroi 
RS, and 0.9 mg/mL of USP Orphenadrine Citrate RS in 
Mobile phase 

Standard solution: 0,9 mg/mL of USP Orphenadrine 
Citrate RS in Mobile phase 

Sampie solution: Nominally 0,9 mg/mL of orphena¬ 
drine citrate from a known volume of the Injection eon- 
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taining NLT 90 mg of orphenadrine dtrate in Mobile 
phase 

Chmmatographic system 

(See Chromatograpny (621), System Suito bill ty.) 

Modę: LC 

Detector: UV 220 nm 

Column: 4,ó-mm x 15-cm; 5-y m packing LI 
Column temperaturę: 40° 

Fiow ratę: 1.5 mL/min 
Injection voiume: 20 pL 
Run time; NLT 2.5 tfmes the retention time of 
orphenadrine 
System suitability 

Sam pies: System suitability soiuthn and Standard 
solution 

Suitability requirements 

Resolution: NLT 3,0 befween orphenadrine related 
compound R and orphenadrine related compound C; 
NLT 3*0 between orphenadrine related compound C 
and methylbenzhydrol 
Tai ling factor: NMT 2*0, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sampfe solution 
Cakulate the percentage of the labeled amount of or¬ 
phenadrine dtrate (CisHziNO - CóHbO?) in the portion 
of the Injection taken: 

Result = (ru/fs) x (G /Cu) x 100 

fu - peak response from the Sampfe soiuthn 

r$ = peak response from the Standard solution 

Cs = concentration of USP Orphenadrine Citrate RS 
in the Standard solution (mg/mL) 

Cu ~ nominał concentration of the Sample solution 
(mg/mL) 

Acceptance criteria: 93*0%“107.0% 

IMPURiTIES 
O Organic IImpurities 

Buffer, Mobile phase, System suitability solution, 
Sample solution, and Chmmatographic system: Pro- 
eeed as directed in the Assay * 

Standard solution: 0.002 mg/mL of USP Orphenadrine 
Citrate RS in Mobile phase 

Sensitivity solution: 0.001 mg/mL of USP Orphena¬ 
drine Citrate RS from the Standard solution In Mobile 
phase 

System suitability 

Sampies: System suitability solution , Standard solution, 
and SensitMty solution 

Suitability requirements 

Resolution: NLT 3.0 between orphenadrine related 
compound B and orphenadrine related compound C; 
NLT 3.0 between orphenadrine related compound C 
and methylbenzhydrol 
Ta i ling factor: NMT 2, Standard solution 
Re!ative standard deviatron: NMT 5.0%, Standard 
solution 

S i g n a I -to- n o i s e rati o: N LI 1 0, Sensitivity solu tion 
Analysis 

Sampies: Standard solution and Sample solution 
Calcu łatę the percentage of each degradation product 
in the portion of Injection taken: 

Result = {ruin) x (G/G) x (1/F) x 100 

ru = peak response of each degradation product 
from the Sample solution 

r s = peak response of orphenadrine from the 
5for? dard solution 

C s - concentration of USP Orphenadrine Citrate RS 
in the Standard solution (mg/mL) 


Cu - nominał concentration of the Sample solution 
(mg/mL) 

F - relative response factor (see Tobie 1) 
Acceptance criteria: See Table 1. 


Tabie 1 


Nartie 

Rdative 

Retention 

Time 

Relative 

Response 

Factor 

Accep¬ 
tance 
Criteria, 
NiVIT (%, 
w/w) 

Gtric acid a 

0.14 

_ 

_ 

Orphenadrine 
related 
compound B 

0.25 

1.3 

0.2 

Orphenadrine 
related 
compound C 

0*39 

1*0 

0.2 

Methylbenzhydrol 

0*51 

2,4 

0.2 

Orphenadrine 

1.0 

_ 


Methyl orphenadrine 11 

1.54 

1.9 

0,2 

Any individual 
unspedfied 
degradation 
oroduct 

— 

1.0 

0.20 

Total degradation 
Products 

— 

— 

4.0 


^Counter ion peak; not to be reported; not to be included in total irnpuri- 
ties, 

b 2"(Di-o-tolylmetho?£y)- N, N-dimethyiethan-1 -aminę. 


SPECDFIC TESTS 

• pH (791): 5,CM5,0 

* Bacterial ENDOTOXtNS Test (85): NMT 5,8 USP Endo- 

toxin Units/mg of orphenadrine citrate 
® Other REQUłREfViENTS: ft meets the requirements in Injec - 
tions and Implanted Drug Products (I). 

ADDGTIONAl REQUIREMENT5 

* PackaGING and StorAGe: Preserve in single-dose or mul- 
tiple-dose containers, preferabfy of Type I glass, protected 
from [ight. Storę at confrolled room temperaturę. 

• USP reference standards (11) 

USP Endotoxin RS 
USP Methylbenzhydrol RS 
2-Methylbenzhydrol; 

Also known as phenyl(o-tolyl)methano3. 

C 14 H h O 198.26 
USP Orphenadrine Citrate RS 
USP Orphenadrine Related Compound B RS 
N-£thy!-N,N-dimethyl [ 2 - 2 (methyibenzhydryloxy)ethy- 
l]ammonium chloride; also known as W-ethyl-N,N-da- 
methyl- 2 -[phenyl(o-toly[)methoxy]ethananninium 
chlonde. 

C 20 H2 8 C3NO 333*90 

USP Orphenadrine Related Compound C RS 
N-Methyl [2-(2-methy3benzhydryIoxy)ethyl]amfne hy- 
drochloride; also known as N-methyl- 2 -[phenyI(o- 
toJyl)methoxy]ethanamine bydrochloride. 

CT 7 H 21 NO MCI 291.82 


Orphenadrine Citrate Extended-Release 
Tablets 


DEFINITION 

Orphenadrine Citrate Extended-Release Tablets contain NLT 
90.0% and NMT 110,0% of the labeled amount of or¬ 
phenadrine dtrate (CiaLh^NO - CgHaO?). 
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BDENTEFICATflON 

o A, The retentfon time of the major peak of the Sample 
solution CGrresponds to that of fhe Standard sal u don , as 
obtained fn the Assay. 

ASSAY 
® Procedurę 

Buffer: 5.8 g/L of monobasic ammonium phosphate. 
Adjust with phosphoric add to a pH of 3.2. 

Mobile phase: Aceton itrile and Buffer (40:60) 

System suitability solution; 0.1 mg/mL of USP Or¬ 
phenadrine Gtrate RS and 0.01 mg/mL each of USP Or- 
phenadrine Related Compottnd B RS and USP Orphena- 
drine Related Compouna C RS, in Mobile phase 
Standard solution: 04 mg/mL of USP Orphenadrine 
Gtrate RS 

Sample stock solution: Nominally 0.5 mg/mL of or¬ 
phenadrine citrate prepared as follows. Transfer a quan- 
tlty of powder equivalent to NLT 100 mg of orphena¬ 
drine citrate, from ffnely powdered Tablets (NLT 20), to 
a suitable volumetric fiask. Add 50% of the fiask volume 
of Mobile phase . Sonicate for 5 min and shake for 15 
min. Dilute with Mobile phase to volume. Pass through 
a suitable filter 

Sample solution: OJ mg/mL of orphenadrine citrate in 
Mobile phase from Sample stock solution 
Chromatographrc system 
(See Chromatog ropny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 225 nm 

Column: 3.9-mm x 30-cm; 10-pm LI packing 
Flow ratę: 2 mL/min 
Injectlon volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resolution: NLT 1.2 between orphenadrine and or¬ 
phenadrine related compound C; NLT 2.0 between 
orphenadrine citrate and orphenadrine related com¬ 
pound B 

Tailing factor: NMT 2,0 

Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Sampfes: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of or¬ 
phenadrine citrate (CiaHaaNO ■ GHsO?) in the portion 
of Tablets taken; 

ResuJt - (rufrs) X (G/Cu) x 100 

fu = peak response from the Sample solution 

r$ = peak response from the Standard solution 

C$ = concentration of USP Orphenadrine Citrate RS 
in the Standard solution (mg/mL) 

Cu - nominał concentration of orphenadrine citrate 
in the Sample solution (mg/mL) 

Acceptance criteria: 90.G%-110.0% 

PERFORMANCE TE5TS 
• PRSSOLUTiON (711) 

Test 1 

Medium: Water; 900 mL, deaerated 
Apparatus 2: 50 rpm 
Times: 1, 2, 6, and 12 h 

Buffer: 5.8 g/L of monobasic ammonium phosphate in 
water 

Mobile phase: Acetonitrile and Buffer (40:60). Adjust 
with phosphoric acid to a pH of 3.2 ± 0.T 
Standard stock solution: 1 mg/mL of USP Orphena¬ 
drine Citrate RS in Mobile phase . Sonication may be 
used to promote dissofution. 

Standard solution 0.1 mg/mL of USP Orphenadrine 
Citrate RS in Medium from a suitable volume of 5ton- 
dard stock solution and Medium 


Sample solution: Pass a portion of the solution under 
test through a suitable filter with 0.45-pm porę size 
and discard the first few mL of the f[Stratę. 
Chromatographrc system 
(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 

Column: 3.9-mm x 30-cm; 10-fim packing LI 
Flow ratę: 2 mL/min 
Injection volume: 20 uL 
System suitability 
Sample: Standard solution 
Suitability reauirements 
Tailing factor: NMT 2,0 
Relative standard deyiation: NMT 2.0% 

Anaiysis: 

Sam pies: Standard solution and Sample solution 
Calcufate the concentration (Q of orphenadrine citrate 
(CiaHi^NO * C^HsO?) dissolved in the portion of the 
sample withdrawn at each time point (i) (mg/mL): 

C = (ru/n) x Cs 

fu - peak response from the Sample solution 

n = peak response from the Standard solution 

Cs - concentration of the Standard solution 
(mg/mL) 

Calculate the percentage of Ehe labeled amount of 
orphenadrine citrate (CiahtaNO . CgH&O?) dissolved at 
each time point (i): 

Resulh = Ci x Vx (1/L) x 100 


Result 2 = {[C 2 x (V - V$] + (C, x V s )} x <1/0 x 100 


Resulta = (G x [V- (2 x V s )] + [{G + Q x V s ]} x (l/t) 
x 100 


Resultł - {G x [V- (3 x V s )] + [(Cj + G + G) x Vi]} x 
(1/0 x 100 

Cf ~ concentration of orphenadrine citrate in the 
portion of sample withdrawn at time point 
(0 (mg/mL) 

V - volume of Medium, 900 mL 
i - label claim (mg/Tabiet) 

V s - volume of the Sample solution withdrawn at 
each time point (mL) 

Tolerances: See Tobie h 


Table 1 


Time point 

('> 

Time 

<h\ 

Amount 
Dissolved (%} 

1 

1 

10-40 

2 

2 

30-50 

3 

6 

50-80 

4 

12 

NLT 80 


Test 2: If the product compfies with thls test, the label- 
ing indicates that the product meets USP Dissolution 
Test 2, 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Times: 1, 4, and 12 h 

Standard solution: 0.02 mg/mL of USP Orphenadrine 
Gtrate RS in Medium 

Sample solution: Withdraw 10 ml of the solution 
under test from each vessel at each specified time 
point. Replace 10 mL of Medium In each vessel. Pass a 
portion of the solution under test through a suitable 
filter having a porosity of 0.45 pm. Transfer 1,0 mL of 
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the filtrate to a 50-mL volumetric Fiask, and dilute with 
Medium to vo!ume. 

Blank: Medium 
Instrumental conditions 
Modę: UV 210 nm 
Analysis 

Samples: Standard solution and Sampie solution 
Ca kula te the eoneentration (Q of orphenadrine citrate 
(CieH^NO - CjsHaO?) in the sampie withdrawn from 
the vessel at each time point (i): 

Result = (AułAs) x C$ x D* * x (1/L) x 1/ x 100 

A u - absorbance of the Sampie solution 
As - absorbance of the Standard solution 
G = eoneentration of the Standard solution 
(mg/mL) 

Ds = dilution factor of the Sampie solution , S0 
L = label claim (mg/Tablet) 

V ~ volume of Medium , 900 mL 
Calcu late the percentage of the labeled amounts (Q) of 
orphenadrine citrate (CitjHaaNO ■ CćH&O?) dissoked at 
each time point (i): 

Resulti = G x t/x(l/£)x 100 


Resulti = [(O x V) + (G x V s )] x (1/L) x 100 


Resulti - {(Ci x V) + [(O 4 G) x Vfl} x (1/1) x 100 

G = eoneentration of orphenadrine citrate in the 
portion of sampie withdrawn at time point 
(/) (mg/mL) 

V ~ volume of Medium, 900 mL 
i - label claim (mg/Tablet) 

V$ = vo!ume of the Sampie solution withdrawn at 
each time point (mL) 

Tolerances: See Tahle 2. 


labie 2 


Time point 

Time 

Amount 

Ui 

(h) 

Dissoiyed f%l 

1 

1 

10—40 

2 

4 

40-70 

3 

12 

NLT 80 


* Unlformetv of Dosage Units (905): Meet the 

repuirements 

IMPUR1TIES 

• OrCANIC IMPURITIES 

Buffer, Mobile phase, System suitability solution, 
Sampie solution, Chromatographic system, and Sys¬ 
tem suitability: Proceed as directed in the Assay. 
Analysis 

Sampie: Sampie solution 

Cal Cula te the percentage of each degradation product 
in the portion of Tablets taken: 

Result = (rjr s ) x (1/F) x 100 


r u - peak response of each degradation product 
from the Sampie solution 

r 5 - peak response of orphenadrine from the 
Sampie solution 

F - relative response factor for each degradation 
product (see Table 3) 

Acceptance criteria: See Table 3. 


Table 3 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NIYIT (%\ 

Citric acid a 

0.4 

__ 

_ 

Orphenadrine 
related compound 

C 

0.9 

1.5 

0.5 

Orphenadrine 

citrate 

1 

— 


Orphenadrine 
related compound 

8 

1.3 

1.3 

0.5 

2 - 

Methvlbenzhvdrol b 

2.1 

2.1 

0.5 

2-Methytbenzophe- 

none Ł 

4 

1.0 

0.5 

Any individuai 
unspecified 
degradation 
oroduct 

— 

1.0 

0.10 

Totaf degradation 
Products 

— 


1.5 


*The peak is due to counter jon and i5 not to be reported or inriutfed in 
tolal degradation products. 
b Also known as phenyl(otOlyl)methanoL 
< Also knował as phenyl(t>4oly!)methanane. 


ADDITIONAL REftUIREMENTS 

* Packaging and Storagi: Preserve in well-closed, tight, 
Irght-resistant containers, and storę at controlled room 
temperaturę. 

* Labeejng: When morę than one Dissolution test is given, 
the labefing States the Dissolution test used only if Test 1 
is not used, 

* USP reference standards (11) 

USP Orphenadrine Citrate RS 
USP Orphenadrine Related Compound B RS 
W-Ethyl-N,N-dimethyl [2-2(methylbenzhydryloxy)ethy- 
IJammonium chlonde; 


also known as N-ethyl-W,N-dimethyl- 2 -[phenyl( 0 ' 
tolyl)methoxy}ethanaminjum chforide, 

C 20 H2gCINO 333.90 
USP Orphenadrine Related Compound C RS 
N-MethyI [2-(2-methyi benzhydryloxy)ethyl]am ine 
hydrochloride; 

also known as /V-methyl-24phenyl(o-tolyl)methoxy- 
Jethanamine hydrochloride. 

CuHmCINO 291.82 


Orphenadrine Citrate, Aspirin, and 
Caffeine Tablets 


DEFINITION 

Orphenadrine Citrate, Aspirin, and Caffeine Tablets contain 
NIT 90.0% and NMT 110.0% each of orphenadrine cit¬ 
rate (Ci8H 23 NO ■ C 6 H b O ? ), aspirin (CjHa0 4 }, and caffeine 
(C|H,oN 4 02). 

IDENTIFICATION 

• A. The retention times of the orphenadrine, aspirin, and 
caffeine peaks in the chromatogram of the Sampie solu¬ 
tion correspond to those of the orphenadrine, aspirin, 
and caffeine peaks in the chromatogram of the Standard 
solution , as obtained in the Orphenadrine Citrate and AspF 
rin and Caffeine tests in the Assay , 
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A$$AY 

• Orphenadrine Citrate 

Buffer: 6.8 g/L of monobasic potassium phosphate in 
water. Adjust with phosphoric add to a pH of 3,6, To 
each L of this solution add 5.8 g of sodium dodecy! 
sulfate, and dissolve. 

Mobile phase; Acetonitrile and Buffer (50:50) 

Diluent: Methanol and gladal acetic acid (92:8) 
Standard solution: 0.1 mg/mL of USP Orphenadrine 
Citrate RS prepared as follows. Transfer the weighed 
amount of standard to a suitable vofumetrle fiask wltb 
the aid of methanol. Add gladal acetic add to fili 8% of 
finał volume and methanol to fili 75% of finał voEume. 
Sonicate with otcasional shaking for NIT 15 min, Allcw 
the solution to eq u [libra te to room temperaturę. Di lute 
with methanol to volume. Filter a portion through a 
suitable filter of 0,45-pm porę size, discarding at least 
the ffrst 3 mL of the filtra te. 

Sample stock solution: Nominally 0,5 mg/mL of or- 
phenadrine citrate from Tablets (NIT 5), prepared as 
follows, To the yolumetric fiask containing the Tablets, 
add gfacial acetic acid to fili 8% of finał volume and 
methanol to fili 75% of finał volume, Sonicate with oc- 
casional hand shaking for NLT 15 min. Shake mechani- 
cally for NLT 15 min, Al Iow the solution to eguiiEbrate 
to room temperatura. Dilute with methanol to volume. 
[Notę —This solution also contains 7,7 mg/mL of aspirin 
and 0.6 mg/mL of caffeine.] 

Sample solution: Nominally 0.1 mg/mL of orphena¬ 
drine citrate by diluting a suitable portion of the Sample 
stock solution with Diluent Filter a portion through a 
suitable filter of 0.45-pm porę size, drscarding at least 
the ffrst 3 mL of the fil tratę, [Notę —This solution also 
contains 1.5 mg/mL of aspinn and 0.1 mg/mL of 
caffeine,] 

Chromatographic system 

(See Chromatograpny (62 1), System Suita bili ty.) 

Modę: LC 

Detector: UV 257 nm 

Cołumn: 3.9-mm x 30-cm; 1Cbpm packing LI 
Flow ratę: 2 mL/min 
fnjection volume: 15pL 
Run time: 1.5 times the retention time of 
orphenadrine 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Tallrng factor: NMT 1.5 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcufate the percentage of the labeled amount of or¬ 
phenadrine citrate (CisbbaNO ■ C 6 HaO?) in the portion 
of Tablets taken: 

Result = (tu/rs) x (Cs/ Cu) x 1 00 

ru = peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs = concentration of USP Orphenadrine Citrate RS 
in the Standard solution (mg/mL) 

C u - nominał concentration of orphenadrine citrate 
in the Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

« ASP1RIN AND CAFFEINE 

Buffer: Dissoke 0.8 g/L of hexanesulfonic acid sodiurr, 
salt m water, Adjust with glacial acetic acid to a pH of 
3.0, 

Mobile phase: Methanol and Buffer (40:60) 

Diluent: Methanol and gladal acetic acid (92:8) 
Standard solution: 1.5 mg/mL of USP Aspinn RS and 
0,1 mg/mL of USP Caffeine RS prepared as follows. 
Transfer the weighed amount of standards to a suitable 
yolumelric fiask with the aid of methanol. Add glaciat 
acetic add to fili 8% of finał volume and methanol to 


fili 75% of finał vofume. Sonicate with occasiona! hand 
shaking for NLT 15 min. Altów the solution to eguifi- 
brate to room temperaturę. Dilute with methanol to 
vofume. Filter a portion through a suitable filter of 0.45- 
urn porę size, discarding at least the ffrst 3 mL of the 
fi [tratę. 

Sample stock solution: Nominally 7.7 mg/mL of aspirln 
from Tablets (NLT 5), prepared as follows. To the volu- 
metric fiask containing the Tablets, add gladal acetic 
acid to fili 8% of finał volume and methanol to fili 75% 
of finał volume, Sonicate with occasional hand shaking 
for NLT 15 min. Allow the solution to eauilibrate to 
room temperaturę. Dilute with methanol to volume. 
[Notę—T his solution also contains 0,6 mg/mL of caf¬ 
feine and 0.5 mg/mL of orphenadrine citrate.] 

Sample solution: Nominally 1.5 mg/mL of aspirin by 
diluting a suitable portion of the Sample stock solution 
with Diluent. Filter a portion through a suitable filter of 
0.45-pm porę size, discarding at least the first 3 mL of 
the fil tratę. [NOTĘ—This Sample solution also contains 
0.1 mg/mL of caffeine and 0.1 mg/mL of orphenadrine 
citrate.] 

Chromatographic system 

(See Chroma tog ropny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 3.9-mm x 30-cm; 10-pm packing LI 
Flow ratę: 1.2 mL/min 
Injection vofume: 15 jjL 
Run time: 3 times the retention time of aspirin 
System suitability 

[Notę—T he relatlve retention time for caffeine and for 
aspirin is 0.70 and TO, respectively.| 

Sample: Standard soiution 

Suitability requirements 

Resolution: NLT 1.5 between caffeine and aspirin 
peaks 

Relative standard deviation: NMT 2.0% each for 
both the caffeine and aspirin peaks 
Analysis 

Samples: Standard solution and Sample soiution 
Calcufate the percentage of the labeled amount of aspr- 
rin (GHbO- 0 in the portion of Tablets taken: 

Result - (ru/n) x (Cs/Cu) x 100 

ru = peak response from the Sample solution 

rs - peak response from the Standard soiution 

Cs - concentration of USP Aspirin RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of aspirin in the Sample 
solution (mg/mL) 

Calculate the percentage of the labeled amount of 
caffeine (C B HioN 4 Cb) in the portion of Tablets taken: 

Result = (ruin) x (Cs/Cu) x 100 

ru - peak response from the Sample solution 

rs = peak response from the Standard solution 

C 5 - concentration of USP Caffeine RS in the 
Standard soiution (mg/mL) 

Cu - nominał concentration of caffeine in the 
Sample solution (mg/mL) 

Acceptance criteria: 90,0%-l 10,0% each of aspirin 
and caffeine 

PERFORMANCE TESTS 
« DISSOLUTION (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 

Times: 45 min for aspirin and caffeine; 60 min for 
orphenadrine 

Sępa ratę dissolution baths must be run for the different 
time points. 
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Orphenadrine citrate 

Buffer: 6,8 g/L of monobasic potassium phosphate in 
water. Adjust with phosphoric acid to a pH ot 3.6. To 
each L of this soiution add 5.8 g of sodium dodecyl 
sulfate, and dissolve. 

Mobile phase: Acetonitrlle and Buffer (50:50) 
Standard soiution: (1/900) mg/mL of USP Orphena¬ 
drine Citrate RS in Medium, where £ is the labę! claim 
in mq/Tablet 

Sample soiution: Pass a portion of the soiution under 
test through a suitable filter. 

Chromatographic system 
(5ee Chromatograpny (621 }, System Suitahility.) 

Modę: LC 

Detector: UV 257 nm 

Coiumn: 3.9-mm x 30<m; 10-pnn paeking LI 
Flow ratę: 2 mL/min 
Injection volume: 100 pL 
Run time: 1.2 times the retention time of 
orphenadrine 
System suitability 
Sample: Standard soiution 
Suitability requirements 
Tailing factor: NMT 1.5 
Refative standard deviation: NMT 3.0% 

Calculate the percentage (Q) of the iabeled amount of 
orphenadrine citrate {UsN^NO ■ CsH B 0 7 ) dissofved: 

Result - (ry/fs) x (Q/L) xV x 100 

r u - peak response for orphenadrine from the 
Sample soiution 

r$ = peak response for orphenadrine from the 
Standard soiution 

C s - concentration of USP Orphenadrine Citrate RS 
in the Standard soiution (mg/mL) 

L - label claim for orphenadrine (mg/Tablet) 

V - vo!ume of Medium , 900 mL 
Tolerances: NLT 75% (Q) of the Iabeled amount of 
orphenadrine is dissolved in 60 min. 

Aspirin and caffeine 

Buffer: 0.8 g/L of hexanesulfonic acid sodium salt in 
water 

Mobile phase: Methanoi and Buffer (40:60). Adjust 
with glacial acetic add to a pH of 3.0. 

Standard stock soiution: 1,0 mg/mL of USP Aspirin 
RS, 0,1 mg/mL of USP Caffeine RS t and 0.1 mg/mL of 
USP Salicylic Acid RS prepared as follows. Transfer the 
weighed amount of standards to a suitable volumetric 
fiask with the aid of methanoi, Add glacial acetic add 
to fili 8% of finał volume and methanoi to fili 75% of 
finał volume. Sonicate with octasionaf shaking for NLT 
15 min. Aflow the soiution to eguilibrate to room tem¬ 
peraturę. Dilute with methanoi to volume. 

Standard soiution: Dilute a suftabfe vofume of the 
Standard stock soiution with methanoi to obtain a finał 
concentration of about 0.25 mg/mL of USP Aspirin RS 
and 0,025 mg/mL each of USP Caffeine RS and USP 
Salicylic acid RS. 

Sample soiution: At the time speciffed, wfthdraw the 
soiution under test and pass through a suitable filter. Jf 
necessary, dilute the filtrate with methanoi to obtain a 
finał concentration similar to that of the Standard 
soiution, 

Chromatographic system 
(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Coiumn: 3.9-mm x 30-cm; 10-jim paeking LT 
Flow ratę: 1.2 mL/min 
injection volume: 15 pL 
Run time: 2 times the retention time of aspirin 
System suitability 

[Notę—T he relative retention times for caffeine, aspirin, 
and salicylic acid are 0.70, 1.0, and 1.3, respectivety.] 


Sample: Standard soiution 
Suitability requirements 

Relative standard deviation: NMT 3.0% for both 
the caffeine and aspirin peaks 
Calculate the percentage (Q) of the Iabeled amount of 
aspirin (QH e G.,) or caffeine (GaNioN-iOz) dissolved: 

Result = (ru/rj) x (Cs/L) x DxVxV3Q 

r u ~ peak response for aspirin or caffeine from the 
Sample soiution 

fs - peak response for aspirin or caffeine from the 
Standard soiution 

Cs = concentration of USP Aspirin RS or USP 

Caffeine RS In the Standard soiution (mg/mL) 

L = labei claim for aspirin or caffeine (mg/Tablet) 

D - dilution factor, if applicable 

V - volume of Medium, 900 mL 

Calculate the percentage of salicylic acid (C 7 H ć 0 3 ), 
re!ative to the labelecf amount of aspirin, dissofved: 

Result = (r y /n) x (Cs/L) x D x V x ( M r1 /M r2 ) x 100 

ru = peak response for salicylic add from the 
Sample soiution 

n - peak response for salicylic add from the 
Standard soiution 

Ci - concentration of USP Salicylic Acid RS in the 
Standard soiution (mg/mL) 

L = label claim for aspirin (mg/Tablet) 

O - dilution factor 

Hr - molecular weight of aspirin, 180.16 

M fl - molecular weight of salicylic acid, 138,12 

V = volume of Medium , 900 mL 

The percentage of salicylic acid dissotved should be 
added to the percentage of aspirin dissolved. 
Tolerances: NLT 70% (Q) of the Iabeled amounts of 
aspirin and caffeine is dis$olved in 45 min. 

* Uniformity of Dosage Units (905): Meet the 
reguirements 

IMPURITIIS 

• Lrrwrr of z-Methylbenzhydrol 

Buffer: 6.8 g/L of monobasic potassium phosphate in 
water 

Mobile phase: To 1 L of Buffer add 5.8 g of sodium 
dodecyl sulfate and 1 L of acetonitrile. Adjust with 
phosphoric acid to a pH of 3.6. 

Standard soiution: 7,5 pg/mL of USP 2-Methylbenz- 
hydrol RS in methanoi 

Sample soiution: Nominally 1,5 mg/mL of orphena¬ 
drine citrate in methanoi from a portion of finely pow- 
dered Tabiets (NLT 20 Tablets). [Noti—T his Sample so- 
lution also contarns 0.6 mg/mL of caffeine and 0.5 mg/ 
mL of orphenadrine citrate.] 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 21 3 nm 

Coiumn: 4,6-mm x 150-mm; 5-pm paeking LI 
Ffow ratę: 1.2 mL/min 
Injection votume: 10 pL 

Run time: 2.5 times the retention time of 2-methyl- 
benzhydrol 
System suitability 
Sample: Standard soiution 
Suitabffity reąuirements: 

Tailing factor: NMT 1.5 

Relative standard deviation: NMT 5.0% 

Anafysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of 2-methylbenzhydrol in the 
portion of Tabfets taken: 

Result = (r u lfi) x (C s /C w ) x 100 
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r u = peak response from the Sample solution 

rs -peak response from the Standard solution 

Cs ~ concentration of USP 2-Methylbenzhydro] RS 
In the Standard solution (mg/mL) 

C u = nominał concentration of orphenadrine citrate 
In the Sample solution (mg/mL) 

Acceptance cnteria: NMT 0,5% 

• Organic Impurities 

Buffer: 0.8 g/L of sod tum 1-hexanesulfonate in water. 
Adjust with glacial acetlc acid to a pH of 3,0. 

Mobile phase: Methano] and Buffer (40:60) 

Diluent: Methanoi and giada] acetic acid (92:8) 

System suitability solution: 0.6 mg/mL of USP Sali- 
cyclic Acid RS, 1*5 mg/mL of USP Aspirin RS, and 
0.1 mg/mL of USP Caffeine RS prepared as foilows. 
Transfer the welghed amount of standards to a suitable 
volumetric fiask with the aid of methanoi. Add glacid 
acetlc acid to filt 8% of finaf voJume and methanoi to 
fili 75% of finał vofume. Sonicate with occasiona! hand 
shaking for NLT 15 min. Allow the solution to equfli- 
brate to room temperaturę. Dilute with methanoi to 
volume* Filter a portion through a suitable fliter of 0.45- 
^im porę size, discarding at least the flrst 3 mL of the 
fil tratę. 

Standard solution: 0,04 mg/mL of USP Salicyllc Add 
RS prepared as foilows. Transfer the welghed amount of 
standard to a suitable volumetric fiask with the aid of 
methanoi. Add glacial acetic add to fili 8% of finał vol- 
umą and dilute with methanoi to volume. Filter a por¬ 
tion through a suitable filter of 0,45-pm porę size, dis¬ 
carding at least the first 3 mL of the fil tratę. 

Sample stock solution: Nominally 77 mg/mL of aspirin 
from Tablets (NLT 5), prepared as foilows. To the vo!u- 
metrlc fiask containing the Tablets, add glacial acetic 
add to fili 8% of finał voiume and methanoi to fili 75% 
of finał yolume. Sonicate with occasional hand shaking 
for NLT 15 min. Allow the solution to eguilibrate to 
room temperaturo. Dilute with methanoi to volume* 
[Notę—T his solution also contains 0.5 mg/mL of or¬ 
phenadrine citrate and 0.6 mg/mL of caffeine.] 

Sample solution: Nominally 1.5 mg/mL of aspirin by 
diJuting a suitable portion of the Sample stoek solution 
with Diluent Filter a portion through a suitable filter of 
0.45-Jim porę size, discarding at least the first 3 mL of 
the filtra te. [Notę —This Sample solution also contains 
0.1 mg/mL of orphenadrine citrate and 0.1 mg/mL of 
caffeine,] 

Chromatographic system 

(See Chromo tog ropny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 3.9-mm x 30-em; 10-pm pacldng LI 
FIow ratę: 1.2 ml/mm 
Injection volume: 25 )iL 

Run time: 3 times the retention time of the aspirin 
peak 

System suitability 

[NGTE—Ref er to Tabte 1 for relative retention times.] 
Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 1,5 between the caffeine and aspirin 
peaks and NLT 1*5 between the aspirin and sallcylic 
acid peaks, System suitability solution 
Relative standard devration: NMT 2,0% each for as¬ 
pirin and caffeine peaks, System suitability solution; 
NMT 3,0% for salicyllc acid, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of saii- 
cylic add in the portion of Tablets taken: 

Result - (ru/c) x (Cs/Cu) x 100 

r u = peak response from the Sample solution 


r$ = peak response from the Standard solution 
G = concentration of USP Salicyllc Acid RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of aspirin In the Sample 
solution (mg/mL) 

Calculate the percentage of other organie impurities in 
the portion of Tablets taken: 

Result - (ru/rr) x 100 

r u - sum of the areas of all other organie 
impurities from the Sample solution 
r T = sum of the areas of all peaks from the Sample 
solution 

Acceptance cnteria: See Tobie h 


Table 1 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%} 

Caffeine 

0.70 

— 

Aspirin 

1.0 

_ 

Salicyllc add 

1.3 

3.0 

To tal imourities^ 

— 

2.0 


" Do es not i n dudę saJEcylic add and 2-methylbenzhydroL 


ADDSTIONAL REQUIR£MENT5 

g Packaging AMD Storage: Preserve in tight containers. 
Storę at controlled room temperaturę. 

9 usp Reference Standards (11) 

USP Aspirin RS 
USP Caffeine RS 
USP 2-Methylbenzhydrol RS 
2-Methylbenzhydrol. 

ChHhO 198,26 
USP Orphenadrine Citrate RS 
USP Salicydic Acid RS 


Oseltamlyir Phosphate 



Ct6H 2 B N 2 04 - H 3 PO 4 41 0.40 

[3R-(3a,4p f 5oi)]-Rhy\ 4-(acetylamino)-5-am]no-3-(1 -ethylpro- 
poxy)- 1 -cyclohexene-]-carboxylate phosphate ( 1 : 1 ); 

Etnyl (3/?,4R,55)-4-acetamido-5-amino-3-(1 -ethylpropoxy)- 
1 -cydohexene-l-ca rboxylate, phosphate ( 1 : 1 ) 

[204255-11 - 8 ]. 

DEFINITION 

Oseltanwir Phosphate contains NLT 98,0% and NMT 
101.5% of Ci 6 H28M 2 0.i H 3 PO 4 , cakulated on the anhy- 
drous basis. 

IDENTIFICATION 
a A. INFRARED ABSORPTION (197M) 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay , 

A5SAY 
o Procedurę 

Solution A: Dissolve 6.8 g of potassium dihydrogen 
phosphate in 980 mL of water. Adjust with 1 M potas- 
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sium hydroxide solution to a pH of 6 . 0 , and dilute with 
water to 1 L. 

Mobile phase: Methanof, acetonitriie, and Solution A 
(245:135:620) 

Diluent: Methanoi, acetonitriJe, and water 
(245:135:620) 

Standard solution: 1 mg/mL of USP Oseftamivir Phos- 
phate RS in Diluent 

Sample solution: 1 mg/mL of Oseltamivir Phosphate in 
Diluent 

Chromatographic system 

(See Chromatogropny {621), System Suitobiiity.) 

Modę: LC 

Detector: UV 207 nm 

Column; 4.6-mm x 25-cm; packing L7 

Column temperaturę: 50° 

Flow ratę: 1.2 mL/min 
Injection size: 15 pL 
System suitability 
Sample: 5landard solution 

Suitability requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of C^HjgNiCT H 3 PO 4 in the 
portton of Oseftarrwir Phosphate ta kem 

Result = (ru/rs) x (Cs/Cu) x 100 

fu = peak response from the Sample solution 

is = peak response from Ehe Standard solution 

C s - concentration of USP Oseltamivlr Phosphate 
RS in the Standard solution (mg/mL) 

Cu = concentration of G$eltamivrr Phosphate in the 
Sample solution (mg/mL) 

Acceptance criteria: 98.0%-101.5% on the anhydrous 
basis 

IMPURITIES 
inorgank Impurities 

Delete the fallowing: 

*• Heaw METALS <231): NMT 10 ppm. 

Organie Impurities 
* PROCEDURĘ T 

Solution A, Mobile phase, Diluent, Standard solution, 
Sample solution, and Chromatographk system: Pro- 
ceed as directed in the Assay. 

Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por- 
tion of Oseltamivir Phosphate taken: 

Result = (ru/rs) x (C s /Cu) x (1/F) x T00 

r u - peak response of each individua] Impurity 
from the Sample solution 

r% - peak response of oseltamivir phosphate from 
the Standard solution 

C s ~ concentration of USP OseltamMr Phosphate 
RS in the Standard solution (mg/mL) 

Cu - concentration of Ose!tamivir Phosphate in the 
Sample solution (mg/mL) 

F = relative response factor from impurity Tobie 1 

Acceptance criteria 

lndividual impurities: See Impurity Table 1. 

Total impurities: NMT 0.7% 


Impurity Table 1 


Na me 

Relative 

Retention 

Time 

Relathe 

Response 

Factor 

Accep¬ 

tance 

Criteria, 

NMT 

Osdtammr acid- 1 

0.17 

1.4 

03 

Oseltamivir 

phenoi b 

0.51 

2.7 

0,1 

OseltamMr phos¬ 
phate 

1,00 

1.0 

— 

Unspedfied 

impurity 

— 

TO 

0,1 

Total unspedfied im- 
ouritv 

— 

— 

0.4 


J (3fl,4Rr55)-4-Acetylamino-5-amiuo-3-(l -ethylpropoxy)-l <ydohexene-l - 
carboaylic acid. 

b A -Acetylamino- 3 -hydroxyben20ic acid ethyl ester. 


9 Procedurę 2; 05Ełtamivir Related Compound A 

Buffer: 1.54 g/L of ammonlum acetate in water 
Mobile phase: Acetonitnle, water, and Buffer (3:6:1) 
Stock solution A: SOjug/mL of USP Oseltamivir Reiated 
Compound A RS, prepared as follows; Dissolve In aico- 
hol, using 5% of finał volume, and dilute with water to 
volume. 

Solution A: 1 pg/mL of USP OseitamMr Reiated Com¬ 
pound A RS in water from Stock solution A 
Standard solution: 10 mg/mL of USP Ose!tamivlr 
Phosphate RS in Solution A 

Sample solution: 10 mg/mL of Oseltamivir Phosphate 
in water 

Chromatographk system 

(See Chromatography {621) f System Suitability,) 

Modę: LC 

Detectors: UV 210 nm and mass spectrometer 
Column: 3.0-mm x 5-cm; 5-pm packing LI 
Flow ratę: 1*5 mL/mm 
Injection size: 1 jiL 
Temperaturę: 40° 

Use eiectrospray (+) ionization, a setected ion monitor¬ 
ing modę with m/z of 356,2 (protonated oseltamivir 
refoted compound A), Adjust the dweil time, frag- 
mentation voltage, drying gas temperaturę, drying 
gas flow, nebulizer pressure, and capillary voltage as 
appropriate for an optima i response. [Notę— A post- 
column f[ow splitter with a Split ratio of about 3:1 is 
used.] 

System suitability 
Sample: Standard solution 

[Notę —The relative retention time for oseltamMr re¬ 
iated compound A versus oseltamivir is about 2.6.] 
Suitability reguirements 

Resolution: The oseltamivir related compound A 
peak (detected by MD-5IM modę) and the 
oseltamivir peak (detected by UV) are basdine re- 
solved. 

[Notę— The resolution of the two components mini- 
mizes background noise and ion suppression effects 
for Ehe tracę of oseltamiyir related compound A by 
the oseltamivir matrix,] 

Relative standard deviation: NMT 15.0%, 
oseltamivrr related compound A peak 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of oseltamivir related com¬ 
pound A in the portion of Ose!tamivir Phosphate 
taken: 

Result = (fu/rs) x (Cs/Cu) x 100 

ru ~ peak response of oseitamivir related 

compound A from the Sample solution 
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r s = peak response of oseltamivir related 

compound A from the Standard solution 
Cs = concentration of USP Oseltamivk Related 
Compound A RS in the Standard solution 
(mg/ml) 

Qj = concentration of oseltamMr phosphate in the 
Sample solution (mg/mL) 

Acceptance criteria: NMT 0.01% 

* PROCEDURĘ 3: LtMfT OF TRIBUTYŁ PHOSPHINE OXlD| 

Blank: Transfer 1.0 ml of suitable derivatizing reagent 1 
to a vial Close the vial, shake, and heat for 20 mfn at 
60°. Centrifuge the pyridinium salt precipitate. 
Standard stoclc solution 1: 21 mg/mL of USP Tributyl 
Phosphine Qxide RS in pyridine 
Standard stock solution 2: 21 mg/mL of USP 
Oseltamivir Phosphate RS in suitable derivaELzmg rea¬ 
gent. Close the vtai, mix, and heat for 20 min at 60°. 
Centrifuge the pyridinium salt precipitate. 

Standard solution: 21 jig/ml each of USP Tributyl 
Phosphine Oxide RS and USP Oseltamivir Phosphate RS 
in pyridine from Standard stock solution 1 and Standard 
stock solution 2, respectively 
Sample solution: Transfer 15 mg of Oseltamivir Phos¬ 
phate to a vial. Add 1.0 ml of suitable derivatizing rea¬ 
gent. Close the vial, mix, and heat for 20 min to 60°. 
Centrifuge the pyridinium salt precipitate. 
Chromatographic system 
(See Chromatogrophy <621), System Suitability.) 

Modę: GC 

Detector: Flame ronization 

Column: 0,32-mm x 30-m capillary column coated 
with a 0.25-pm phase Cl 
Split ratio: 1:50 
Split flow: 64 mL/min 
Injection size: 1 pL 
Temperaturę 
Detector: 260° 

Injection port: 260° 

Column: See the temperaturę program table beiow. 


lnitial 

Temperaturę 

n 

Temperaturę 
Ramp 
( /mm) 

Finał 

Temperaturę 

n 

Hołd Time at 
Fina! 

Temperatura 

(min) 

180 

0 

180 

2 

180 

8 

250 

10 


Unear ve!ocity: 27 cm/s 
Carrier gas: Helium 
System suitability 
Sample: Standard solution 
[Notę—T he relatiye retention times for tributyl 
phosphine oxide and osełtarrwir phosphate are 
about 0.54 and 1.00, respectively.] 

Suitability reguirements 

Relative standard deviation: NMT 10.0% for the 
tributyl phosphine oxide and ostettamivir phosphate 

t jeaks 
ysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of tributyl phosphine oxide 
in the portion of OseltamMr Phosphate Eaken: 

Result = (ru/r s ) x (Cs/Cu) x 100 


ru = peak response of tributyl phosphine oxide 
from the Sampfe solution 

r s = peak response of tributyl phosphine oxide 
from the Standard solution 

C s = concentration of tributyl phosphine oxide in 
the Standard solution (mg/mL) 

Q = concentration of OseltamMr Phosphate in the 
Sample solution (mg/mL) 

Acceptance cnteria: NMT 0.1% 

SPECIFIC TESTS 

• WATER De te r m i MAT i on, Method i <921): NMT 0.5% 

• Optjcal Rotation, Specific Rotation {781S) 

Sample solution: 1 0 mg/mL in water 
Acceptance criteria: Be twe en -30.7 and -32.6 


ADDfTIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-closed contain- 
ers. Storę at 25°, excursions permitted between 15° and 
30°, 

• USP reference Standards (11) 

USP OseltamMr Phosphate RS 
USP OseltamMr Related Compound A RS 
(35,4 fl,5 5)- EthyJ 4-aceta mido-5-ammo-2-azido- 
3-(pentan-3-yloxy)cyclohexanecarboxylate. 

CuH v Ns 0 4 355.43 
USP Tributyl Phosphine Oxtde RS 
C, 2 H 2? OP 218.32 


Oseltamivir Phosphate Capsules 


DEFINITION 

OseltamMr Phosphate Capsules contain OseItamivir Phos¬ 
phate equivalent to NLT 90.0% and NMT 110,0% of the 
labefed amount of oseltamMr (C^HzbNzO^). 

IDENTIFICATION 

• The retention time of the major peaks of the Sample solu¬ 

tion corresponds to those of the Standard solution , as ob- 

tained in the Assoy. 

ASSAY 

* OSELTAMIVIR 

Solution A: Disso!ve 6.8 g of potassium dihydrogen 
phosphate in 980 mL of water. Adjust with 1 M potas¬ 
sium hydroxide solution to a pi l of 6.0, and dilute with 
water to 1 L, 

Mobile phase: Methanol, acetonitrile, and Solution A 
(245:135:620) 

Diluent: Methanol, acetonitrile, and 0.01 N phosphoric 
add (245:135:620) 

Standard solution: 1 mg/mL of USP OseltamMr Phos¬ 
phate RS tn Diluent 

Sample solution: Weigh the contents of 20 Capsules, 
ano mix. Prepare the equivalent of about 1 mg of 
osettamMr phosphate per ml, based on the label claim, 
by first dispersing a suitable portion of the powder in 
about 40% of the fiask volume of Diluent using an ul- 
trasonk bath for about 20 min, and diltiting with Dilu¬ 
ent to volume. Centrifuge an aliguot of this solution, 
and use the supernatant 




ł Tri-Sil Reagent (product number: 4B999 0049001} may be obtalned from 
Pierce: www.pEercenet.conn. 


USP Monoqrap 
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Chromatographic system 

(See Chroma tograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 207 nm 

tolumn: 4.6*mm x 25-cm; packing L 7 

Column temperaturę: 50° 

Flow ratę: 1.2 mL/min 
Injection size: 15 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard sofution and Sample solution 
Calculate the percentage of the iabeled amount ot 
oseltamivir (Cisl-bB^O.*) in the portion of Capsules 
taken: 

Result = (rJn) x {CdCu) x (H 1 /M 2 ) x 100 

fu - peak response from the Sample sofution 

r$ - peak response from the Standard solution 

Cj = concentration of USP OseltamMr Phosphate 
RS in the Standard solution (mg/mL) 

Cu = nominał concentration of osęka mivir in the 
Sample solution (mg/mL) 

Mrj = molecular weight of oseltamivir, 312,40 
Ma - molecular weight of oseltamivir phosphate, 
410.40 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TE5TS 

• DJ550LU Tl ON (711) 

Medium: 0.1 N hydrochloric acid; 900 ml 
Apparatus 2: 50 rpm 
Time: 20 min 
Detector: UV 240 nm 

Standard solution: Prepare a solution in Medium hav- 
ing a known concentration of about 0.11 mg/mL of 
USP Oseltamivir Phosphate RS. Quantitatively dilute a 
portion of this solution with Medium to obtain a solu¬ 
tion having a known concentration similar to the ex~ 
pected concentration in the solution under test 
Sample solution: Pass a portion of the solution under 
test through a sultable frlter of l-pm porę size. 
Excipients solution: Suspend an amount of the placebo 
mixture equivalent to the weight of the exdpients in 
one dosage unit and one empty Capsule Shell in 
900 mL ot Medium. Heat to 37, and f liter, 

Analysis 

Sampies: Medium, Standard solution, Sample sofution, 
ana Exdpients solution 

Determine the amount of oseltamivir phosphate 
{CtsHieNjO., * H 3 PO 4 ) dissolved by measunng the ab- 
sorbance at about 240 nm of the Sample solution and 
Excipients solution in comparison with the Standard so- 
lution, using the Medium as the blank. Cafculate the 
percentage of oseltamivir phosphate dissolved: 

Result - l(A u - Ar) x Cj x V x 10Q]/(Aś x L) 

Au = absorbance of the Sample solution 

Ai - absorbance of the Excipients solution 
Cs == concentration of USP Oseltamivir Phosphate 
RS in the Standard solution 
V ~ volume of Medium t 900 ml 
A s = absorbance of the Standard solution 
i = label claim for oseltamivir phosphate (mg/ 
Capsule) 

Toierances: NLT 75% (Q) of the Iabeled amount of 
oseltamivir phosphate is dissofved. 

• Uniformity of Dosage Units (905): Meet the 

reguirements 


IMPURITIES 
* ORGANIC IMPURITIES 

Solution A, Mobile phase, Diluent, Standard solution, 
Sample solution, Chromatographic system, and Sys¬ 
tem suitability: Proceed as directed in the Assay . 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of indmdual impurities in the 
portion of Capsules taken: 

Result - (ry/n) x (Q/C u ) x (1 fF) x X 100 

r u = peak response of each indtvidual impurity 
from the Sample solution 

n = peak response from the Standard solution 
Cs = concentration of USP Oseltamivir Phosphate 
RS in the Standard solution (mg/mL) 

Cu = nominał concentration of oseltamivir In the 
Sample solution (mg/mL) 

F = relative response factor from Table 1 
M r t - molecular weight of oseltamMr, 312.40 
M f2 = molecular weight of oseltamivir phosphate, 
410.40 

Acceptance criteria: See Tobie 7. 


Table 1 


No me 

Rei a ti ve 
Retention 
Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Imourity A- 1 

0.18 

1 A 

2,0 

Imourity 6 b 

0.49 

2,7 

0.3 

Oseltamfyir 

phosphate 

1.00 

1.0 

— 

fmpurity C c 

1.45 

0.9 

0.5 

lndividuaS 

unidentified 

imourity 


1,0 

0,2 

Total unidentified 
impurities 


1.0 

0.5 

Total Impurities 

— 

1.0 

3.0 


a (3fl,4ff p 5S)-4-Acetylamjno-5-amfno-3-CI -ethylpropaxy)-1 -cyclohexene-l - 
carboxylic add. 

**4-AtetylaminQ‘^hydroxybenzok acid elhył esler. 
c (3Mfli5S)^'Amino-5-acetylarriino-3-{1 -ethylpropoxy)~1 <yclohexene-1 - 
carboxy|fc acid ethyl ester. 

AODITIONAL REQUiftE6VlENT5 

* Packaging ano Storagf: Preserve in well-dosed contain- 
ers. Storę at controlled room temperaturę. 

* USP Referenci Standards (11) 

USP Oseitamivir Phosphate RS 


Oxacillin Sodium 



CisH^NjNaOiS • H 2 0 441,43 

4-Thia-1azabicydo[3.2.0]heptane-2-carboxy]ic add, 3,3-dh 
methyhó-[[(5 -methy l-3-pheny l-4-isoxazolyl)-ca rbony- 
l]amtno]-7-oxo-, monosodium salt, monohydrate, [25-(2a, 
5<x,6p)]-; 
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Monosodium (25,5R,6fl}-3,3-dimethyl-6-(5“methyi-3-phenyL 
4-isoxazolecarboxamido)-7-oxo-4-thia-1-azabicydo[3.2. 
0]heptane-2-carboxylate monohydrate [7240-38-2]. 
Anhydrous 

C 19 H TB N 3 NaOsS 423.43 

[11 73-88-2]. 

DEFJNITION 

Oxadllin Sodium contains the equivalent of NLT 815 ],ig/mg 
and NMT 950pg/mg of oxadlfin (CujHipNjOjS). 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197K) 

• B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard sofutian, as 
obtained in the Assay . 

• C Identification Tests — General (191), Sodium: Meets 

the requirernent$ 

ASSAY 
o Procedurę 

Protect Solutions containing oxadliin from light. 

Solution A: 1.18 g/l of sodium 1 -hexanesulfonate 
monohydrate andO.8 mL/L of ammonium hydroxide in 
water, adjusted with phosphonc acid to a pH of 
2.8-3.2 

Solution B: Acetonitrile 
Mobile phase: See Tobie 7. 


Tabte 1 


Time 

(min) 

Solution A 

Solution B 

i°/o) 

0 

90 

10 

20 

30 

70 


Return to the original conditions and re-equilibrate the 
system. 

Diluent: Acetonitrile and water (15:85) 

System suitability stock solution: 0.1 mg/mL of U5P 
OxaciJlin Related Compound C RS in DiluenL Sonicate 
as needed to dissolve. 

System suitability solution: 0.01 mg/mL of USP Oxadl- 
fin Related Compound C RS from System suitability stock 
solution and 1 mg/mL of USP Oxacillin Sodium RS in 
Diluent. Storę this solution at 4°. 

Standard solution: 1 mg/mL of USP Oxaciliin Sodium 
RS in Diluent. Sonicate as needed to dissolve. Storę this 
solution at 4°. 

Sample solution: 1 mg/mL of Oxacillin Sodium in Diiu* 
ent. Sonicate as needed to dissolve. Storę this solution 
at 4°. 

Chromatographic system 

(See Chroma tog ropny (621), System Suitability ,) 

Modę: LC 

Detector: UV 225 nm 
Column: 4.6-mm x 25-cm; 5-|im packing LI 
Temperatures 
Column: 40° 

Autosampler: 4° 

Flow ratę: 1.5 mL/min 
łnjection voiume: 2 jaL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention limes for oxad!lm related 
compound C and oxacillin are about 0.96 and 1.0, 
respectively.] 

Suitability reqtiirements 

Resolution: NLT 1.5 between oxadllfn related com¬ 
pound C and oxadllin, System suitability solution 
Tailing factor: 0.8-1.5, Standard solution 
Relative standard deviation: NMT 0.73%, Standard 
solution 


Analysis 

Samples: Standard solution and Sample sofutian 
Caiculate the quantity, tn ^ig/mg, of oxacillm 
(Cr^HioNjOjS) in the portion ot Oxacillin Sodium 
taken: 

Result = (rufr s ) x (Cs/Ca) x P 

ru - peak response from the Sample solution 

rs = peak response from the Standard solution 

C5 - concentration of USP Gxacillin Sodium RS tn 
the Standard solution (mg/mL) 

Cy - concentration of Oxadllin Sodium in the 
Sampie solution (mg/mL) 

P - potency of oxadlltn tn USP Oxacillin Sodium 
RS (pg/mg) 

Acceptance criteria: 815-950 pg/mg 

IMPURITIES 

» Orcanic Impurities 

Protect Solutions containing oxadllin from light 
Solution A: 6 g/L of anhydrous monobasic sodium 
phosphate, 0.56 g/L of sodium 1-hexanesuffonate 
monohydrate, and 0.05 g/L of edetate disodium. Adjust 
with phosphoric acid to a pH of 3.0-3.2. 

Solution B: Acetonitrile 
Mobile phase: See Tobie 2. 


Tabte 2 


Time 

(min) 

Solution A 

t%V 

Solution B 

C%) 

0 

90 

10 

3 

90 

10 

30 

50 

50 

40 

15 

85 

45 

15 

85 


Return to the original conditions and re-equiJibrate the 
system. 

Diluent: Acetonitrile and water (15:85) 

System suitability stock solution: 0.1 mg/mL of USP 
Oxacillin Related Compound C RS in DiluenL Do not 
sonicate. 

System suitability solution: 0.01 mg/mL of USP 0xacil- 
fin Related Compound C RS from System suitability stock 
solution and 1 mg/mL of USP Qxadllin Sodium RS In 
DiluenL Storę this solution at 4°. 

Standard solution: 0.0! mg/mL of USP Oxad!lin So¬ 
dium RS in DiluenL Do not sonicate. Storę this solution 
at 4°. 

Sample solution: 1 mg/mL of Gxadllin Sodium in Dilu¬ 
ent. Do not sonicate. Storę this solution at 4°. 
Chromatographic system 
{See Chromaiogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Temperatures 
Column: 22° 

Autosampler: 4 J 
Flow ratę: 1.5 mL/min 
łnjection vofume: lO pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 1,5 between oxadllm related com¬ 
pound C and oxaallin. System suitability solution 
Tailing factor: 0.8-1.5, Standard solution 
Relative standard deviation: NMT 2.5%, Standard 
solution 
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Analysts 

Samples: Standard solution and Sample solution 
Calculate the pereentage of each impurity in the por- 
tion of Oxadflin Sodium taken: 

Result - (tu/rs) x (G/G) xPx (F } /F 2 ) x 100 

fu = peak response of each impurity from the 
Sample solution 

r s = peak response from the Standard solution 
G = concentration of USP Oxacillin Sodium RS in 
the Standard solution (mg/mL) 

G = concentration of Oxacillin Sodium in the 
Sample solution (mg/mL) 

P = potency of oxadUm m USP Oxacillin Sodium 
RS Otg/mg) 

Ft - conversion factor, 0*001 mg/pg 

f*? = rdative response factor (see Tobie 3) 

Acceptance criteria: See Tobie 3. The reporting thresh- 
old ls 0,05%* 


Tobie 3 


Name 

Relatlve 

Retention 

Time 

Re lat rve 
Response 
Factor 

Acceptance 

Criteria, 

NMT 

Amoxiciflin 

related 

comoound A J 

o*oa 

0.22 

0.5 

Oxacillin 

Denicftlolc acid b * 

0.66 

0.40 

1*5 

0.69 

Imidazoth iazole 
anaJocr 1 

0,68 

1,0 

0.5 

Oxacillin penilloic 
add Ł ^ 

0 8 1 

0,79 

0.5 

0,84 

Thiooxadllin r 

0.93 

1*0 

0.5 

Oxadflin related 
comoound O 

0*97 

2.0 

0.5 

Oxacillin 

1.0 


_ 

Cloxadlliń 

1,09 

1*0 

1.0 

Cloxadllin 

isomers 1 * 

1.17 

1.0 

0.5 

N-(Penidllan-6-yl) 

oxacilflnamJde* 

1.19 

1.0 

0,5 

N-(Penicillan-ó-yf) 
open ring 
oxacillinamfdei 

1*31 

1*0 

0.5 | 



- 1 6 Anłjnopenfcitlanic add; (25,5ff,Ó/0-6’Amina-3,3-dimelhyt-7-oxo-4-thia- 
1 -a2abicyclQ[3.2.Q]heptane-2-tarboxylk add, 

u (4 S}-2 - [C ar boxy (5- m e Lhy I- 3 -phenyU saxazole-4 -ca rboxamida)m ethy 1} -5,5- 
d imethyl L h i azol id in e-4-carboxyI fc a c id. 

*The system resolves iw o isomers* The limit is for the sum of the isomers. 

* £ 3 5, 7R)■ 2,2- Di methy l-5-{5-methyf- 3-pheny li soxazol -4-y l)-2 r 3, 7, 7a-te- 
uahydroimidaza[5,1 -h]thiazo!e~3,7-cik3rboxylec add, 

* (4 5)-S, 5' Dimethy 1-21(5-m ethy 3 - 3 -pheny li soxarole -4 -ca rbox- 
am ido)methy [] lh tazol id i ne-4-carboxy lic acid. 

I { 2R f 5 R, 6 )- 3, 3-Di methy 1-ć-{5-me Lhy! -3-ph e ny liso xaza I e -4-carboxamid o)* 7- 
oxo-4-th ia-1 -azabieydoj 3 .2 ,0] hepta ne- 2- ca r bot hioi c acid, 

flisoxazole carboxylic analog; 5-MethyI-3-pbenylisQxazQle-4-carboxylit a o 
id* 

II (2 5,51?* 6 3 - ( Chlor op h eny IV5 - m e thy lisaxazole-4*ca rboxam tdol-3,3 -di- 

methyi * 7 -oxo-4-Lhia-T -azabicycfo[3*2.0]hepiane-2<arboxy lic acid. 

1 (2 5,5 R r 6 R) - 6 - {(2 S t 5 R t 6R)-i t 3-Dime thy I - 6-{ 5 - me l hy h 3 -ph eny liso xa zo le-4 - 
ca rb ox ami d o)- 7-oxo -4 -th ia-1 -a za bicyc lo( 3.2.0 ] h epta ne-2-ca rbo xam ido j - 3, 
3-di m e thyT 7 -oxo-44hra-1 -aza bicydo [ 3* 2,0] heptan e-2-carboxylic acid. 
i (2 S f 5 R t ó R)-6 - ((W)-2-[{ 2 R,4SH-Ca rboxy- 5, S -di methy IthiazoEid in-2 -yl]-2 -£5- 
meihyl-3-phenyli soxazole-4 -c a rbox amjdo]acetamidap3,3-dimethyE-7-oxo- 
4 thia-1 -azabicydo[3*2*0]Heplarte'2<arboxylic acid. 


Table 3 fConfmuedJ 


Name 

Relative 

Retention 

Time 

Rei ati ve 
Response 
Factor 

Acceptance 
Criterfa, 
NMT (%) 

Any indMdual 
unspecifled 
ćmDurity 

— 

1.0 

0.2 

Total impurities 

— 

— 

3*0 


J 6 -AminopenidKanie acid; {2S,5fi,6l?}-6-Amino-3,3-dimeLhyl-7-oxo-4-th3a- 
1 -azabicydo [ 3 2. 0] hepta ne- 2 -car boxy Ik acid, 

b (4 J) -2~[Ca rboxy (5-m ethy !-3-pheny li soxazol e-4 -carboxam idojmethyl J-5,5- 
d imethyłth iazol idine-4-c arboxy! ic ac id. 

4 The system msolves two isomers. The limit is for the sum of the isomers, 
d (3 S, 7 ff)-2,2-Dfmethyl-S-(S-meihył-3-ph eny I tso xazo 1-4 -y |>-2,3 # 7, 7a- te- 
trahyd roi m idazo[5,1 -b] th iazole- 3,7-d ic arboxylic acid. 
f (4 ^-5*5- Dimethy l-2-[f 5-methy I- 3-ph eny lis o xazo te -4-carbox- 
a m ido) methyl]th i&zolidln e-4-carbo xyli c aci d. 

1 5 R t 6R )- 3,3 - D rme Lhy l-6-(S-m e U ly I - 3-pheny I tsox azo!e-4-ca rboxamido)-7- 

oxo-4 -thia-1 -azabicy cloj 3,2,0]h epta n e-2-c arb o th ioic a cld. 
t flsoxazole carboxylic analog; 5-Methyl-3-phenylisoxazole-4-carboxylic ac* 
id* 

l1 (25,5/?,6^-6-E3-(Chforophenyl)-5-methyllsoxazole-4-carboxamido)-3,3-di- 
methy I- 7-oxo-4- th ia-1 -azabicy c! o [ 3.2,0]h epta ne-2-ca rboxy li t ac id. 

'(25,5 R, 6R)-6- ((25,5 R t 6/f) - 3,3-Di m ethy I - 6- (S- m e thy I - 3-phe ny lisoxazo! e-4 - 
carboxa m ido)- 7-ox o- 4 -thi a-1 -azabicy doi 3.2.0]hept a n e-2-carbo xa mido) - 3, 
3-dimethyI-7-oxo-4-thia-1 -azabicydo[ 3 X 0]heptane-2-carboxylic acid. 
i (25,5 6 - 6-{(fl)-2-{(2 R r A 5)-4-Cad)Oxy-S H S-d ime Lhy I th iazol id i n-2 -y l]-2 -(5 - 
m elhyi-3 -pheny I isoxazo!e -4 -ca rboxarmdo)acetam ido)-3,3-dirn ethy l-7-ox o- 
4 - th ia -1 -azabicy dof 3 hepta ne- 2-carboxy lic add, 

SPECIFIC TESTS 

* Crystallinity (695): Meets the requirements 

* pH (791) 

Sample solution: 30 mg/mL 
Acceptance critena: 4.5-7*5 

* Water D eteriv?ination, Method I (921): 3.5%-5.0% 

* Sterility Tests (71): Where the tabel States that Oxacil!in 
Sodium is sterile, it meets the reguirements, 

* Bacterjai Endotokins Test (85): Where the label States 

that Oxacillin Sodium is sterile or must be subjected to 
further processing during the preparation of injectable 
dosage forms, lt contains NMT 0.2 USP Endotoxin Units/ 
mg of oxacillrn. 

ADDITIONAL REQUVREEVIENTS 

* Packaginc and Storage: Preserve in tight containers, at 
controlled room temperaturę. 

* Labeling: Where it is intended for use in preparing fn- 
jectable dosage fortns, the label States that it is sterile or 
must be subjected to further processing during the prep- 
aration of in jectable dosage forms. 

« USP Reference Standards (11) 

USP Endotoxin RS 

USP Oxacillin Related Compound C RS 
lsoxazole carboxylk analog; 
5-Methyl-3-phenylisoxazole-4-carboxylic acid* 

CnH 9 NO, 203*20 
USP Oxadilin Sodium RS 


Oxacillin Sodium Capsules 

DEFINITION 

Oxacfllin Sodium Capsules eon tai n the equiva!ent of NLT 
90,0% and NMT 120*0% of the labeled amount of oxacil- 
lin (Ci9H 19 NjOsS)* 

IDENTIFICATION 

* A, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assoy. 
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ASSAY 

* PROCEDURĘ 

Solution A: 2,7 g/L of monobasic potassium phosphate 
Mobile phase: Acetonitrile, methanol, and Solution A 
(300:100:700) 

Standard solution: OJ 1 mg/mL of USP Oxacillin So- 
dium RS m water, Use this solution on the day 
prepared, 

Sample stock solution: Nominally 0,5 mg/mL of oxacil- 
lin in water, prepared as foltows, Remove, as completely 
as possible, tne contents of NIT 10 Capsules, and 
weigh. Mix, and transfer a suitabie portion of the pow- 
der to a volumetric fiask, Add water to volume, and mix 
for 10 min with the aid of a magnetic stirrer. Pass a 
portion of the solution through a suitabie filter, discard- 
mg the first 5 mL of the filtra te, 

Sample solution: Nominally 0.1 mg/mL of oxadllin 
from Sample stock solution in water, Use this solution on 
the day prepared. 

Chroma tog raphic system 
(See Chromatograpny (621), System Suitahility.) 

Modę: LC 

Deteetor: UV 225 nm 
Column: 4~mm x 30-cm; packing LII 
Flow ratę: 2 mL/min 
Injection volume: 10 ^iL 
System suita bi lity 
Sample: Standard solution 
Suitability requirements 
Column efficiency: NIT 2000 theoretical plates 
Tailing factor: NMT 1.6 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Cakulate the percentage of the labeied amount of ox- 
acillin (Ci^H^NjOsS) in the portion of Capsules taken: 

Result = (ru/n) x (C$/Cu) x P x F x 100 

ru - peak area from the Sample solution 

rs = peak area from the Standard solution 

Cs - concentration of USP OxacifIin Sodium RS in 
the Standard solution (mg/ml) 

Cu - nominał concentration of oxacillin in the 
Sample solution (mg/ml) 

P = potency of oxacillin in USP Oxadlltn Sodium 
RS (pg/mg) 

F - conversion factor, 0.001 mg/jig 
Acceptance crlterla: 9G.0%-120,0% 

PERFORMANCE TESTS 

* Dissolution <711) 

Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Time: 45 min 

Standard solution: USP Gxactlfin Sodium RS in Medium 
Sample solution: A filtered portion of the solution 
under test, suitably diluted with Medium, if necessary, 
to obtain a concentration that is similar to that of the 
Standard solution 

Analysis: Determine the amount by a suitabie yalidated 
spectrophotometnc method. 

Tolerances: NLT 75% (Q) of the labeied amount of ox- 
acijlin (CisH^NjOsS) is dissolved. 

* Uniformity of Dosage Units (905): Meet the 

reąuirements 

SPEC I FIC TESTS 

* WATER DETERMlNATtON (921), Method ii NMT 6,0% 

ADDITIONAL REQUfREMENT5 

o Packaging AND Storage: Preserve in tight cantainers, at 
controlled room temperaturę. 


• USP Reference Standard* (11) 
USP OxacilIin Sodium RS 


Oxacillin Injection 

DEFINITION 

Oxadllin Injection is a sterile isoosmotic solution of Oxacillin 
Sodium in Water for Injection. It contains the equivalent 
of NLT 90.0% and NMT 115,0% of the labeied amount 
of oxacillin (CisHi&NiOsS), It contains dextrose as a tonie* 
ity-adjusting agent and one or morę suitabie buffer sub- 
stances, It contains no preservatives. 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

• Procedurę 

Solution A: 2.7 g/L of monobasic potassium phosphate 
Mobile phase: Acetonitrile, methanol, and Solution A 
(300:100:700) 

Standard solution: 0.11 mg/mL of USP Oxactllin So¬ 
dium RS, Use this solution on the day prepared, 

Sample solution: Nominally 0,1 mg/ml of oxacillin 
from one Container of injection that has been allowed 
to thaw, Use this solution on the day prepared. 
Chromatographic system 
(See Chromatograpny System Suitability,) 

Modę: LC 

Deteetor: UV 225 nm 
Column: 4-mm x 30-cm; packing LII 
Flow ratę: 2 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Column efficiency: NLT 2000 theoretical plates 
Tailing factor: NMT 1,6 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeied amount of ox- 
acillin (CisHigNiOsS) in the portion of Injection taken: 

Result = (ru/r 5 ) x (C$/C u ) x P x r x 100 

ru - peak response from the Sample solution 

r 5 = peak response from the Standard solution 

Cs - concentration of USP Oxadilin Sodium RS in 
the Standard solution (mg/mL) 

Cy = nominał concentration of oxacillin in the 
Sample solution (mg/ml) 

P = potency of oxacillin in USP Gxadllin Sodium 
RS Qig/mq) 

F = conversion Tactor, 0.001 mg/pg 
Acceptance criteria: 90.0%-115,0% 

SPECIFIC TESTS 

• Steriuty TESTS (71): It meets the requirements when 

tested as directed in Test for Sterility of the Product to Be 
Examined, Membranę Filtration. 

• PH (791): 6.0-8.5 

* Particułate Matter in Injections (788): Meets the re- 

quirements for small-volume injections 

* Pyrggen Test (151): It meets fhe reguirements, the test 

dose being a volume of undiluted injection providing the 
equivalent of 20 mg/kg of oxacillin. 
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ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Presen/e as described In Pock- 
aging and Storage Reguirements (659), injection Packaging, 
Maintain in the frozen State. 

« Lab EL ING: It meets the reguirements in Labeling (7), La¬ 
bę! s and Labeling for Injectable Products, The I a bel States 
that it is to be thawed just before use; It describes condi- 
tlons for proper storage of the resultant solution; and It 
directs that the solution is not to be refrozen. 

* USP REFERENCE STANDARDS (11) 

USP Oxacillin Sodium RS 


OxaciHin for Injection 

DEFINtTiON 

Oxacillin for Injection contains an amount of Gxacilfin So¬ 
dium equivalent to NLT 90.0% and NMT 115.0% of the 
labeled amount of oxadlNn (C^H^N^OsS), 

IDENTIFICATION 

■ A. The retention limę of the major peak of the Sampfe 
solution corresponds to that of the Standard solution, as 
obtained in the Assay, 

AS5AY 
* Procedurę 

Solution A: 2.7 g/L of monobasic potassium phosphate 
Mobile phase: Aceton itr i te, methanol, and Solution A 
(300:100:700) 

Standard solution: OJ 1 mg/mL of USP Oxacillin So¬ 
dium RS. Use on the day prepared, 

Sample solution 1 {where it Is represented as being in a 
single-dose Container): Nominally 0.1 mg/mL of oxadl- 
lin in water, prepared as follows. Constitute Oxadllin 
for Injection in a yolume of water corresponding to the 
volume of so!vent specified in the labeling, Withdraw alf 
of the withdrawabię contents ming a suitable hypoder- 
mic needle and syringe, and dilute with water to obtain 
a solution contaming nominally OJ mg/ml of oxacillm. 
Use on the day prepared, 

Sample solution 2 (where the labeJ States the quantity 
of oxacilfin in a given volume of constituted solution): 
Nominally OJ mg/mL of oxacillin in water, prepared as 
follows, Constitute Oxacillin for Injection with a yolume 
of water corresponding to the volume of solvent spęd- 
fied in the labeling, Dilute an accuratefy measured vol- 
u me of the constituted solution with water to obtain a 
solution contaming nominally 0.1 mg/mL of oxacillin, 
Use on the day prepared. 

Chroma tog rap hic system 
(See Chromatography (62}), System Suitability.) 

Modę: LC 

Detector: UV 225 nm 
Column: 4-mm x 30-cm; packing LII 
Flow ratę: 2 mL/mtn 
Injection volume: 10 jiL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Column efficiency: NLT 2000 theoreticai plates 

Taifing fattor: NMT 1,6 

Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution I or 
Sample solution 2 

Calculate the percentage of the labeled amount of ox- 
acillin (CiyH^N^OsS) in the portion of Oxaci!lin for In- 
jection taken: 

Result - (fu/a) x (Cs/C y ) x P x F x 100 


ro - peak response from Sample solution 1 or 
Sample solution 2 

r% = peak response from the Standard solution 
Ci - concentration of USP OxacilIin Sodium RS in 
the Standard solution (mg/mL) 

Cy = nominał concentration of oxad!lin in Somple 
solution 1 or Sample solution 2 (mg/mL) 

P - potency of oxadlfin in USP Oxactllin Sodium 
RS (jig/mq) 

F ~ conversion ractor, 0.001 mg/jig 
Where the test for Uniformity of Dosage Units has been 
performed, report the average of the determinatlons 
as the Assoy value. 

Acceptance criteria: 90,0%-115,0% 

PERFORMANCE TEST5 

* Uniformity of Dosage Units (905): Meets the reguire¬ 
ments for Content Uniformity for individual containers us- 
ing Sample solution I or Sample solution 2, or both, as 
appropriate, prepared as directed in the Assay . 

SPECIFIC TESTS 

m STERtUTY TestS (71): It meets the reąuirements when 
tested as directed in Test for Steniity of the Product to Be 
Examined, Membranę Filtration. 

* Bacterial Endotoxins Test (85): It contains NMT 0,2 

USP Endotoxin Units/mg of oxacillin. 

« INJECTIONS AND IMPLANTED DhUG PRODUCTS (1), SpedfiC 
Tests, Completeness and darity of Solutions: Meets the 
reguirements 

* Water Determination (921), Method I: NMT 6.0% 

* pH (791) 

Sample solution: Constitute as directed In the labeling. 
Acceptance criteria: 6.0-8,5 

* Particulate Matter in Bnjections (788): Meets the re¬ 
guirements for small-volume injections 

ADDITIONAL REQUIREMENTS 


Change ta read: 

m Pach ag ing and Storage: Preserve as described in *Pack- 
oging and Storage Reguirements (65 9), Injection Packaging, 
Packaging for constitution * \-M* y - 2 o\n r at controfled room 

temperaturę. 

* USP REFERENCE STANDARDS (11) 

USP Endotoxin RS 
USP Oxacilfin Sodium RS 


Oxacillin Sodium for Orał Solution 

DEFiNITION 

Oxadllin Sodfum for Orał Solution contains the equivafent 
of NLT 90.0% and NMT 120,0% of the labeled amount 
of oxacillin (CigH»NiÓśS). tt contains one or morę suita¬ 
ble buffers, colors, flavors, pre$ervatives, and stabilizers. 

IDENTIFICATION 

o A, The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obtained In the Assay , 

ASSAY 
o Procedurę 

Solution A: 2,7 g/L of monobasic potassium phosphate 
in water 

Mobile phase: Acetonitrile, methanol, and Solution A 
(300J 00:700) 

Diluent; Acetonitrile and water (30:70) 

Standard solution: 0,11 mg/mL of USP Oxadllln So¬ 
dium RS in Diluent Use on the day prepared. 
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Sample stock solution; Constitute Oxadllm Sodium for 
Orał Solution as directed in the labeling and dilute with 
water to obtain a solution eontainmg nominally 1 mg/ 
mL of oxacillin. 

Sample solution: Nominally 0.1 mg/mL of oxadllin 
from Sompfe stock solution in DiluenL Pass a portion of 
this solution through a filier of 0.5-pm or fmer porę 
size, discarding the first 2 mL of the fil tratę, Use the 
elear fil tratę. Use the Sample solution on the day 
prepared. 

Chromatographk system 

(5ee Chromatography (621\ System Suitability ,,) 

Modę: LC 

Detector; UV 225 nm 
Column: 4-mm x 30-cm; packing L11 
Flow ratę: 2 mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Colom n efffdenty: NLT 2000 Lheoretical plates 
Tailing factor: NMT 1.6 
Relative standard deviatlon: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Cakulate the percentage of the labeled amount of ox* 
acillin (CitH^NaOsS) in the portion of Oxacilłin Sodium 
for Orał Solution taken: 

Result - (fu/rs) x (Cs/Cu) x P x F x 100 

ru = peak area from the Sample solution 

r s - peak area from the Standard solution 

Ci = concentration of USP OxacilJin Sodium RS in 
the Standard solution (mg/mL) 

Cu = nominał concentration of oxacillin in the 
Sample solution (mg/mL) 

P - potency of oxacil[in in USP Oxacilfin Sodium 
RS (pg/mg) 

F - conversion factor, 0,001 mg/pg 
Acceptance criteria: 9Ó,0%-120,0% 

PERFORMANCE TESTS 

* UNIFORMITY OF DOSAGE UNITS (905) 

For solids packaged in single-unit containers 
Acceptance criteria: Meets the reąuirements 

* Deuverable Volume (698): Meets the reąuirements 

5PECIFIC TESTS 

* Water Determination (921), Method I: NMT 1,0% 

* m (791) 

Sample solution: Constitute as directed in the labeling. 
Acceptance criteria: 5.0-7,5 

ADDITIONAL REQUIREMENTS 

* Packacing and Storage: Preserve in tight containers at 

controlled room temperaturę. 

■ USP Reference Standards (11) 

USP Oxacillin Sodium RS 


Oxalipłatin 



CeH,4N 7 OJ>t 397.29 

[5P-4-2-(1 R-trans)]-(1 ,2-Cyclohexanediamine-N,/V') 
[ethanedioato(2-)-0,0']pfatinum; 
cis-[(] R f 2Ry 1,2-Cydohexanediamine~A/ y Af][oxalato(2-)- 
0,0']platinum [61825-94-3]. 


DEFINITION 

Oxafiptatin contains NLT 98,0% and NMT 102.0% of ox- 
afiplatin (CaHuNsC^Pt), calculated on the dried basis. 
[Cauiion—G reat care should be taken in handling Ox- 
alipJatin, because it is a potentially cytotoxic agent] 

IDENTIFICATION 

• A, INFRARED ABSORPTiON (197K) 

• B. The retention time of the major peak of the 5amp/e 

solution corresponds to that of the Standard solution , as 
obtained in the Assoy, 

ASSAY 

• Procedurę 

[Notę—U se vigorous shaking and very brief sonication to 
dissolve the substance to be examined, Injecl the Sam¬ 
ple solution withln 20 min of preparation. Polypropyiene 
HPLC autosampler vials should be used.] 

Buffer: Weigb 2,72 g of monobasic potassium phos- 
phate (anhydrous) and 1,80 g of 1-pentanesulfonic acid 
sodium salt into a suitable Container. Add 2000 ml of 
water, and mix well to completely dissoive all solids. 
Transfer 0,5 mL of triethylamfne to the buffer solution, 
and mix thoroughly, Adjust the solution by dropwise 
additron of phosphoric acid to a pH of 4.30 ± 0.05. 
Mobile phase: Methanol and Buffer ( 3:17) 

Oxalrplatrn standard stock solution: 0.5 mg/mL of 
USP Oxaliplatin RS in water 

Oxaliplatln related compound B standard stock solu¬ 
tion: Transfer USP Oxaliplatin Related Compound 8 RS 
to a suitable volumetnc fiask, add 25% of the finał voJ- 
ume of methanoi, and sonicate for approximately 2 min 
to disperse the solids, Add approximately 65% of the 
finał volume of 0,001 M nitric acid, and sonicate for an 
additional 30 min to dissolve the solids. Allow to cool rf 
necessary. Dilute with 0.001 M nitric acid to volume, 
and mix to obtain a solution having a known concen¬ 
tration of 0,125 mg/mL, [NOTĘ—USP Oxaliplatm Related 
Compound B RS is converted to (5P-4-2)-diaqua[(1 R t 
2/?)-cyclohexane-1,2-diamine-HN']platinum during 
preparation of this solution,] 

Oxa!iplatin related compound C standard stock solu¬ 
tion: 0,1 mg/mL of USP Oxaliplatin Related Com¬ 
pound C RS in water 

System suitability solution: 2 mg/mL of Oxaliplatin in 
0,005 M sodium hydroxide. Allow this solution to stand 
at room temperaturę for at least 5 days. Transfer 10 ml 
of this solution, 10 mL of Oxaliplatin related compound B 
standard stock solution , and 5 mL of Oxaliplatin related 
compound C standard stock solution into a 100-mL volu- 
metric fiask, and dilute with water to vo)ume. [Notę— 
The preparation of the System suitability solution forms 
diaquoctiaminocydohexaneplatinum dimer,] 

Standard solution: 0.1 mg/mL of USP Oxa!iplatin RS in 
water from Oxalipfatin standard stock solution 
Sample solution: 0.1 mg/mL of Oxafiplatfn in water 
Chromatographk system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV210nm 
Column: 4,6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 50 jiŁ 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—The relative retention tlmes, measured with re- 
spect to oxalIplatin, of oxaliplatin related compound 
C, oxalipfatin related compound B, and diaguodiami- 
nocyclonexaneplatinum dimer are 0,8, 2.7, and 6, 
respectiveiy.] 

Suitability reąuirements 

Resolution: NLT 2.0 between oxalipfatin and ox- 
aliplatin related compound C, System suitability 
solution 
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TaiJing factor: Between 0.8 and 2*0 for oxaliplatin, 
5/s tern suito bili ty sofut ton 

Re!ative standard deyiation: NMT 2.0% for oxalipla- 
tin, Standard solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the pertentage of oxaliplatin (C 8 H 14 N 2 O 4 PO in 
the portion of Oxalipfatin taken: 

Resuit « x (Q(C U ) x 100 

r y = peak response from the Sample solution 

r* = peak response from the Standard solution 

Ci - eoncentration of USP Oxaliplatin RS in the 
Standard soiution (mg/mL) 

Qi - eoncentration of Oxaliplatin In the Sample 
solution (mg/mL) 

Acceptance criteria: 98,0%-l 02.0% on the dried basis 

KMPURITIES 
□ Limit of Silver 

Sample stock solution: Dtssolve 100 mg of Oxaliplatin, 
weighed, in 50 mL of water to obtafn a solu tron having 
a concentratron of 2 mg/mL. 

Sample solution: 1 mg/mL of Oxalipfatln in 0.5 M ni- 
tric add from the Sample stock solution 
Standard stock solution: Dilute a commerdally availa- 
ble silver nitrate atomie absorption standard solution 
containing 1000 ppm of silver in 0.5 M nitric acid 
quantitatively, and stepwise if necessary, with 0*5 M ni¬ 
tric add to obtain a 10 -ppb solution. 

Standard soiution 1: Mix 20 pL of the Sample stock 
solution andSpLof the Standard stock solution , and di¬ 
lute with 0.5 M nitric acid to 40 \iL 
Standard solution 2: Mix 20 pL of the Sample stock 
solution and 16 jiL of the Standard stock solution , and 
dilute with 0*5 M nitric add to 40 fiL. 

Instrumentai conditions 
($ee Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometer 
equipped with a srlver hollow-cathode lamp and 
graphite furnace 

Analytical wave!ength: Sitver emission linę of 3284 
nm 

Blank: 0*5 M nitric acid 

Analysis 

Samples: Sample solution, Standard solution 1, and 
Standard solution 2 

Plot the absorbances of the Sample solution, Standard 
solution 1 , and Standard solution 2 versus therr toncen- 
tradons, rn ppb, of silver, and draw the straight linę 
best fitting the three plotted points* The intercept on 
the x-axis of the extended regression linę indicates the 
silver eoncentration in the Sample soiution * 

Calculate the eoncentration of silver, in ppm, in the 
portion of Oxaliplatin taken: 

Resuit = (C/W) x 100 

C = absolute value of the intercept, rn ppb of 
silver, on the x-axis 

IV = weight of Oxa3iplatin taken for the preparation 
of the Sample stock solution (mg) 

Acceptance criteria: NMT 5 ppm 

Defete the foHowIng: 

** Heavy Metals 

Standard stock solution: Transfer 1 mL each of 
1000-ppm standard Solutions of cadmium, chromium, 
copper, Iron, nickel, and lead (commerdally available) 
to a 100-mL volumetric fiask* Add 5 mL of nitric acid, 
and dilute with water to volume* 

Interna! standard solution: Transfer 1 mL of a 10,000- 
ppm standard solution of yttrium (commerdally availa- 


b!e) to a 100-mL volumetric fiask, and dilute with 5% 
nitric acid to vołume. 

Standard Solutions: Transfer 0.2, 2.0, and 20.0 mL of 
Standard stock soiution to separate 100-mL yolumetric 
flasks. Add 1.0 ml of interna! standard solution and 
5.0 mL of nitric add to each fiask, and dilute with water 
to volume, The concentrations of these Solutions are 
0*02, 0.20, and 2,00 ppm, respectively. 

Blank solution: Transfer 1.0 mL of Interna! standard so¬ 
lution and 5,0 mL of nitric acid to a 100-mL vo!umetric 
fiask, and dilute with water to voiume. 

Sample solution: Weigh 1 g of Oxaliplatin into a 
100-mL yolumetric fiask, and add 80 mL of water. Stir 
vigorou$ly for several min with a magnetic stirrer until 
no morę sample seems to be dissolying. Add 5 mL of 
nitric add, and mix again until the sample is completely 
dissofyed. Remove the stirrer bar from tne fiask, rinsino 
it before removal. Add 1 *0 mL of the Internat standard 
soiution , and dilute with water to volume* 

Instrumentai conditions 
(See Ptasma Spectrochemistry (7 30>,) 

Measure the responses of tne elements cadmium, chro¬ 
mium, copper, iron, nicket, lead, and yttrium (internal 
standard), using an inductively coupled plasma-atomic 
optical emission speefrometer (0-0 ES), by measur- 
ing the emissions al 226.502, 283.563, 327.395, 
259.940, 221*648, 220,353, and 371,029 nm, respec- 
tively. Optimize the instrument settings as directed by 
the manufacturer. 

System suitability 

Before samples are analyzed, the instrument must pass 
a suitable performance check. Cenerate the calibration 
curve, using the Blank solution and the Standard Solu¬ 
tions, and run these Solutions in the following order: 
the Blank solution , Lhen the 0.02-, 0*20-, and 2*00- 
ppm Standard Solutions. The linear regression coeffi- 
cient is NIT 0.99; the response of the Blank solution is 
between -5*0 and 5,0 ppb for each element; and the 
responses of yttrium obtained from the Standard Solu¬ 
tions are drifted by NMT 5.0% of the response ob¬ 
tained from the Blank solution. Run the 0.20-ppm 
Standard solution, and record the responses of each 
element: the re3ative standard deviations for replicate 
runs are NMT 5.0%; and the recovery against the cali¬ 
bration curve is between 95% and 105%. After sam¬ 
ples are analyzed, the instrument must pass the same 
suitable performance check to ensure that the calibra¬ 
tion is stilj yalid. 

Analysis 

Sample: Sample solution 

Record the responses of each element, and determine 
the eoncentration of each element, using the calibra¬ 
tion graph. Calculate the eon tent of total elements, in 
ppm, in the porUon of Oxaliplatin taken: 

Resuit = [(ZQfW)x 100 

C = eoncentration of each element in the Sample 
soiution (ppm) 

W - weight of Oxatiplatin taken to prepare the 
Sompte solution (g) 

Acceptance criteria: NMT 20 ppm* coiijoas h«v;km8) 

• CONTENT OF PLAT1NUM 

Sample: Ignite an empty porcelain crudble fitted with a 
lid in a furnace at 800 n for 30 min* Cod in a desicca- 
tor, and weigh. Add 200 mg of the Oxaiiplatln, 
weighed, to the crucible, and ignite in a furnace by 
stepwise inerements as follows. Introduce into the fur¬ 
nace, and inerease the temperaturę to 200° within 15 
min, then to 400° within 15 min, then to 600° within 
15 min, then finally to 800° within 15 min. Allow to 
remarn in the furnace at 800® for 30 min. Remove, cool 
in a desiccator, and reweigh. 
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Calculate the percentage of platinum in the portion of 
Oxaliplatin taken: 

Result = (Wi/Wj) x 100 

Wi - weight of residue after ignition (mg) 

Wi ~ weight of oxaliplatin before Ignition (mg) 
Acceptance criteria; 48.1%-504% of the oxaltplatin 
taken, on the drled basis 

* 0RGANIC BMPURITIES, PROCEDURĘ 1: LIMIT OF OXALIC ACID 

[Notę —Use vigorous shaking and very brief sonication to 
dissolve the substance to be examined, Inject the Sam- 
ple solution within 20 min of preparation, Polypropyiene 
HPLC autosampler vials should be used.] 

Buffer: Add 1.36 g of potassium dihydrogen phosphate 
to 10 mL of 10% tetrabutylammonium hydroxide in 
water, and dii u te with water to 1000 mL. Adjust with 
phosphonc add to a pH of 6.0. 

Mobile phase: Acetonitrile and Buffer (1:4) 

Standard stock solution: 0.06 mg/mL of USP Oxallpla* 
tin Related Compound A RS in water 
Standard solution: 15 jig/mL of USP Oxalfplatin Re¬ 
lated Compound A RS in water from the Standard stock 
solution 

System suitability solution: 0.05 mg/mL of sodium ni- 
trate in water. Transfer 2 mL of this solution and 25 mL 
of the Standard stock solution to a 1 00-mL volumetric 
fiask, and difute with water to volume. 

Sensitivity solution: 1.5 ftg/mL of USP Oxalip!atin Re- 
iated Compound A RS in water from the Standard 
solution 

Sample solution: 2 mg/mL of Oxalip!atin in water 
Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 205 nm 
Column: 4.6-mm x 25-cm; 5-j.im packing LI 
Column temperaturę: 40 L1 
Ffow ratę: 2 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: Standard solution , System suitability solution , 
a net SensitMty solution 

[Notę —The elutlon order is sodium nitrate, foltowed by 
oxa!Ec add,] 

Suitability requirements 

Resolution: NLT 2.0 between oxalic add and sodium 
nitrate, System suitability solution 
Relative standard deviation: NMT 3.0% for oxalk 
acid, Standard solution 

Signal-to-noise ratio: NLT 10, SensitMty solution 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of oxalic add in the portion of 
Oxaliplatin taken: 

Result = (Wr s ) x (G/(G,) x (H 1 /K 2 ) x 100 

r u = peak response of oxallc acid from the Sample 
solution 

fs = peak response of oxalic acid from the 
5 ton dard solution 

G = concentration of USP Oxaliplatin Related 
Compound A RS in the Standard solution 
(mg/mL) 

Cu - concentration of Oxaliplatin in the Sample 
solution (mg/mL) 

Hi = molecular weiqht of anhydrous oxallc acid, 

90.03 

M r2 - molecular weight of USP Oxalip[atin Related 
Compound A RS, 126,07 


Acceptance criteria: NMT 0.1% 
o Organic Impurities, Procedurę 2 : Limit of (JP-4“2-)-Dia- 

QUA[(1 J?,2i?)-CVCLOHEXAME-1,2-DIAMINE- W, ftT] PLATINUM, 0X- 
ALIPLATIN RELATED COMPOUND C, AND UNSPECIFIED 
IMPURITIES 

[Notę —Use vigorous shaking and very brief sonication to 
dissolve the substance to be examined. Inject the 5am- 
ple solution within 20 min of preparadon. Polypropyiene 
HPLC autosampler vials should be used.] 

Mobile phase, Oxafiplatin standard stock solution, Qx- 
aliplatin related compound B standard stock solu¬ 
tion, Oxafipiatin related compound C standard stock 
solution. System suitability solution, and Chromato¬ 
graphic system: Proceed as directed in the Assay. 
Standard solution: 0.01 mg/mL of oxa!ip!atin, 

0,01 mg/mL of oxa]ip!atin related compound B, and 
0.004 mg/mL of oxaliptatin related compound C in 
water from Oxaiiplatin standard stock solution, Oxafipia- 
tin related compound B standard stock solution, and Ox- 
aliplatin related compound C standard stock solution , 
respectively 

Sample solution: 2 mg/mL of Oxaliplatin in water 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 2.0 between oxafipfatin and ox- 
aliplatin related compound C, System suitability 
solution 

Tailing factor: Between 0.8 and 2.0 for oxaliplatin, 
System suitability solution 

Relafive standard deviation: NMT 3.0% for oxalipJa- 
tin, oxallplatln related compound B, and oxaliplatm 
related compound C, Standard solution 
Analysis 

Samples: Standard soiution and Sample solution 
Calcutate the percentage of (5/M-2)-diaqua[(1 R,2tf)-ty- 
clohexane-l,2-diarnfne-N,N']platinum in the portion of 
Oxaliplatin taken: 

ReSUlt - (fy/fs) X (G/G) X x 100 

r u - peak response of (5P-4-2)-diaqua[(1/?,2ft)- 

cydohexaned,2-diam i ne-/V,N'J platinum from 
the Sample solution 

r 5 - peak response of (5P-4-2)-diaqua[(1 R,2R)~ 

cyclohexane-1,2-diamine-/V, N f ] piat!num from 
the Standard solution 

G = concentration of USP Oxaliplatin Related 
Compound B RS in the Standard solution 
(mg/mL) 

Cu - concentration of Oxaliplatin in the Sample 
solution (mg/mL) 

H t = molecular weight of (5P-4-2)-diaqua[(1 

cydohexane-1,2-diamine-N,N']platinum, 

345.30 

M f 2 - molecular weight of USP Oxaliplatin Related 
Compound B RS, 433.28 

[Notę—USP Oxaliplatin Related Compound B RS is con- 
verted to (5P-4-2)-diaqua[(1/?,2/?)-cydohexane4,2-di- 
amine-N,W']platinum in solution preparation.] 

Calculate the percentage of oxaliplatm related com¬ 
pound C En the portion of OxaliplaLin taken: 

Result - (f U /rs) x (G/G) x 100 

ru - peak response of oxaliplatin related compound 
C from the Sample solution 

fj = peak response of oxaliplatin related compound 
C from the Standard solution 
G - concentration of USP Oxal]platin Related 
Compound C RS in the Standard solution 
(mg/mL) 

Cu - concentration of Oxaliplatin in the Sample 
solution (mg/mL) 
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Calculate the percentage of diaquodiaminocydo- 
hexanepiatinum dimer in the portion of Oxaliplatin 
faken: 

Result = {r y /r s ) x (Cs/G) x x (1/f) x 100 

r u - peak response of diaguodiaminocyclo- 

hexaneplatinum dimer from the Sample 
sofution 

r s s peak response of oxalipiatin related compound 
B from the Standard sol u tion 

Cs - coneentration of USP Oxafip!atin Reiated 
Compound 8 RS in the Standard solution 
(mg/mL) 

Cu - coneentration of Gxaliplatin in the Sample 
solution (mg/mL) 

M r i ~ molecular weight of (5P-4-2)-diaqua[(l R Ś 2R )- 
cycloheKane-l^-diamine-N^N^platinum, 
345.30 

Ma = molecular weight of USP Oxaliplatin Reiated 
Compound B RS, 433.28 

F - relative response factor for diaquodiami- 
nocyclohexaneplatinum dimer, measured 
with respect to USP Gxaliplatin Reiated 
Compound B RS, 2.5 

Calculate the percentage of any other unspeerfied 
impurity in the portion of Oxaliplatfn taken: 

Result ^ (ru/fj) x (G/G) X 100 

ru ~ peak response of any other unspecified 
impurity from the Sample solution 

rs = peak response of oxaliplatin from the Standard 
sofution 

G - coneentration of oxaliplatin in the Standard 
solution (mg/mL) 

Cy - coneentration of Oxafiplatin in the Sample 
solution (mg/mL) 

Acceptance criteria: See Tabfe L 


labie 1 


Name 

Relative 

Retentton 

Time 

ReJative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%> 

Gxalip!attn related 
comuound C 

0.8 


0.1 

Oxaliplatin 

1,0 

___ 

— 

(5P-4-2)-Diaquei[(l 

2 R)-cyclohexane*l ,2* 
diamine-N, W' 1 pla ti num 

2.7 


0.1 

D iaq u odia mi n ocy do- 
hexaneplatinum dimer 

6 

2.5 

OJ 

Any individual 
unspedfied impurity 



0J0 

Total impurities 1 

__ 

— 

0.30 


*Total impurities include obalić add (from Procedurę I) and alf impurities 
from Procedurę 2. 


* Grcanic Impurities, Procedurę 3: Limit of Oxaliplatin 
related Compound d 

[Notę —Use vigorou$ shaking and very brief sonication to 
dissolve the substance to be examined. fnject the Sam- 
pie solution within 20 min of preparation. Polypropylene 
HPLC autosampler vials should be used.J 
Mobile phase: Methanol and ethanol (7:3) 

Oxaliplatin refated compound D standard stock soiu- 
tion: 0.05 mg/mL of USP Oxaliplatin Related Com¬ 
pound D RS in methanol 

Oxafiptatin related compound D standard solution: 

15 pg/mL of USP Oxaliplatin Related Compound D RS 
in methanol from Qxatiplatin related compound D stan¬ 
dard stock sofution 


Qxalipiatln standard stock solution: 0.75 mg/mL of 
USP Oxaliplatin RS In methanol 
Oxafiplatln standard solution: 37.5 pg/mL of USP Ox- 
allplatin RS rn methanol from Oxaliplatm standard stock 
solution 

Oxafipfatin blank sofution: Transfer 40 mL of Oxalipla- 
tin standard stock solution to a 50-mL volumetric fiask, 
and dilute with methanol to vo1ume. 

Standard Solutions: Transfer 40 mL of Oxoliplotin stan¬ 
dard stock solution to separate 50-mL volumetric fłasks. 
Add 1.0, 3.0, and 5.0 mL of Oxaiiplatin reiated com¬ 
pound 0 standard sofution to each fiask, and dilute with 
methanol to volume. The coneentration of oxaliplatin in 
these Solutions is 0.6 mg/mL. The concentrations of ox- 
aliplatin related compound D in these Solutions are 0.3, 
0.9, and 1.5 pg/mL, respectively. 

System sultabmty solution: Transfer 5.0 mL of Oxałipla- 
tin standard solution and 4.0 mL of Oxaliplotin relatea 
compound D standard stock solution to a 50-mL volu- 
metric fiask, and dilute with methanol to volume. 
Sample solution: Transfer 30 mg of Oxa!iplatin into a 
50-mL yolumelnc fiask, and dilute with methanol to 
volume. 

Chromatographic system 
(See Chromatogmpny (621), System Suitabifity.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L70 
Coiumn temperaturę: 40° 

Flow ratę: 0.3 mL/min 
Injection volume: 20 ul 
Run tfme: 30 min 
System suitabifity 

Sampfes: 0.9-pg/mL Standard solution and System suit - 
abinty solution 

Suitability reguirements 

Resolution: NLT 1.5 between oxaliplatin and ox- 
aliplatin related compound D, System suitabifity 
sofution 

Relative standard deviatfon: NMT 3.0% for the peak 
height ratio of oxaliplatin related compound D to the 
sum of oxaliplatm and oxalipfatin related compound 
D; 0.9-pg/mL Standard solution 
Analysis 

Sam pies: Standard Solutions and Sample solution 
Subtract the oxaHplatin related compound D peak 
height obtained in the Oxaliplatin blank solution from 
the oxaliplatin related compound D peak height ob- 
Eained in the Standard Solutions . [Notę —USP Oxalipla- 
tin RS may contain a smali amount of oxalipiatin re¬ 
lated compound D.] Plot a calibration curve for the 
Standard Solutions with the peak height ratios of ox- 
aliplatin related compound D to the sum of oxaliplatin 
and oxaliplatin related compound D on the v-axis and 
the coneentration ratios of oxaltplatin relatea com¬ 
pound D, in jag/mL, to the sum of oxaliplatin and ox- 
aliplatin related compound D concentrations, in 
mg/mL, on the x-axts. Read the coneentration ratio of 
oxalip!atIn related compound D, m jug/mL, to the sum 
of oxaliplatin and oxaliplatin related compound D, in 
mg/mU in the Sample solution from the calibration 
curve. 

Calculate the percentage of oxaliplatin related com¬ 
pound D in the portion of Oxalipfatin taken: 

Result - R /10 

R = coneentration ratio of oxaliplatin related 
compound D, in pg/mL, to the sum of 
oxaIipIatin and oxaliplatin related compound 
D, in mg/mL, in the Sample solution from the 
calibration curve 
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Acceptance criteria: NMT 0.1% 

SPECIFIC TESTS 
0 Acidity 

Sample solution: Dissolve 100 mg in 50 mL of carbon 
diQxiele-free water, and add 0.5 ml of phenoiphthalein 
TS. 

Acceptance criteria: The solution is colorless, and NMT 
O.ó mL of 0.01 M sodium hydroxide es reguired to 
ehange the cofor to pink. 

® Bacterial £ndotoxins Test (85): NMT 1.0 U5P Endo- 
toxin Unit/mg of oxaliplafin 
O LOSS ON DRYIMG (731) 

Anaiysis: Dry 1 g at 1 00M05° for 2 h. 

Acceptance criteria: NMT 0.5% 

• Microrial Enumeration Tests (61) and Tests for Speci- 
FiED Mcroorganisms (62): The total aerobic microbial 
count does not exceed 20 cfu/g, and the total eombined 
molds and yeast count does not exceed 5 cfu/g. 

= OPTiCAL RotatioN, Spedfic Rotation (7815) 

Sample solution: 5 mg/mL In water 
Acceptance criteria: Between +74,5 d and +78.0°, 
measured at 20 c 

ADDITIONAL REQUIREMENTS 

a Packagiisig and Storage: Preserze in tight containers, 

J >rotected from Eight. Storę at room temperatura. 

SP Reference Standards (11) 

USP Endotoxin RS 
USP Oxaliplat]n RS 

USP Oxa!ipiatin Related Compound A RS 
Oxafic add dihydrate. 

C 2 H 2 O 4 * 2 H 2 O 126.07 
USP Oxalipiatin Related Compound B RS 
[5P-4-2-(1 fl-tromXK^/2-Cydohexanediamme-N / N') 
dEnitratoplatinum(il). 

C6HnN 4 O fi Pt 433.28 
USP Oxa!iplatin Related Compound C RS 
[ 1 R- trans- (1,2- Cy c I o h ex a n ed 1 a m i n e - /V, N ')] - trans- 
dihydroxido-[oxaJaLQ(2-)-0 / 0']p]atinum(!V), 
C a Hi & N 2 O fi Pt 431.30 
USP Oxaliplatin Related Compound D RS 
ds-[(15,2 5)-1 ; 2-Cyclohexanediamlne-N / /s/"][oxalato(2-)" 
0,0'jplatiniim. 

C 8 Hi 4 N a 0 4 Pt 3 9729 


OnaiBjplatin irsjectioiti 

DEFINITION 

Oxaliplatin Injection is a sferile solution of Oxaiiplatin in 
Water for Injection. ft contains NLT 90,0% and NMT 
110.0% of the labeied amount of oxaliplatin 
(CaHt4N2O.pt). 

IDENTIFICATION 

* A. Ultraviolet Absorptidn ( 197U) 

Sample solution: 100|ug/mL 
Medium: Water 

o B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

A5SAY 

[Notę—A li HPLC autosampler vials should be madę of 
polypropylene,] 

« Procedurę 

Acidlfied water: Adjust with phosphoric add to a pH of 
3.0. 

Mobile phase: Aceton i trile and Acidified water (1:99) 
System suitability solution: 0.1 mg/mL of USP Ox- 
aliplatin RS and 0.1 mg/mL of USP Qxaliplatin System 


Suitabllity RS in water. [Notę —USP Oxalip!atin System 
Suitabllity RS is [5P-4-2-(1/?-trans)H1 / 2-cyc!ohex- 
anediam[ne-N,W') dichloridop[atinum(lI}.] 

Standard solution: 0.1 mg/mL of USP Oxaliplatin RS in 
water 

Sample solution: 0,1 mg/mL of oxatiplatin in water, 
from the eombined contents of NLT three viats of 
Injection 

Chromatographk system 

(See Chromatograpny {62^), System Suitabllity.) 

Modę: LC 

Detector: UV 210 nm 
Column: 4,6-mm x 25-cm; 5-pm packing LI 
Column temperaturo: 40 Q 
Flow ratę: 1.2 mL/mtn 
Injection volume: 20 pi 
System suitability 
Sample: System suitability solution 
[Notę —The re!ative retention times for USP Oxalipfatin 
System Suitability RS and oxaliplatin are 0.9 and 1.0, 
respectively,] 

Suitability requtrement5 

Resolution: NLT 2.0 between USP Qxaliplatin System 
Suitability RS and oxaliplatin 
Tailing factor: NMT 2.0 for the oxallplatin peak 
Relative standard deviation: NMT 1,0% for the ox- 
aliplatin peak 
Anaiysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeied amount of ox- 
aliplatin (CsHnN 2 0 4 Pt) in the portion of injection 
taken: 

Result - x {CdCu) x 1 00 

ru - peak response from the Sample solution 

r s - peak response from the Standard soiution 

Q - concentration of USP Oxaiip!atin RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of oxaliplatin in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

BMPURITIES 
* Limit of Okalic Agd 

[NOTĘ—Ali HPLC autosampler vials should be madę of 
po ly propyl en e.] 

Solution A: Dissolve 1.36 g of monobasic potassium 
phosphate in 10mL of 10% tetrabutylammonium hy- 
droxi de , dtiute with water to 1 L, and adjust with pnos- 
phorlc acid to a pH of 6.0. 

Mobile phase: Acetonltrile and Solution A (1:4) 
Standard soiution: 35 ug/mL of USP Oxallplatln Re¬ 
lated Compound A RS in water. [NOTĘ—USP Oxa!iplatin 
Related Compound A RS is available as dihydrate oxailc 
acid,] 

System suitability solution: 0.1 mg/mL of succinic acid 
in the Standard soiution 

Sensitivity solution: 3.5 pg/mL of USP Qxa!iplatin Re¬ 
lated Compound A RS in water from the Standard 
soiution 

Sample solution: Combined contents of NLT three v3als 
of Injection 

Chromatographk system 

(See Chroma tog ropny (621),, System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4,6-mm x 25-cm; 5-jim packing LI 

Column temperaturę: 40° 

Flow ratę: 2 mL/min 
Injection voIume: 10 ]_lL 
System suitability 

Sampies: Standard solution , System suitability solution, 
ancf 5ensitivity solution 
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[NOTĘ—The relative retention times for succinic acid 
and oxaMc acid are 0,8 and 1.0, respectively.j 
Suitability requirements 

Resolution: NLT 2.0 between succinic acid and oxalic 
acid, System suitability soiution 
Tailing factor: 0.5-2.O for the oxa!ic acid peak, Sys¬ 
tem suitability soiution 

Slgnal-to-noise ratio: NLT 10, Sensitmty soiution 
Relative standard deviation: NMT 3.0%, Standard 
soiution 
Analysis 

Sam pies: Standard soiution and Sample soiution 
Caiculate the percentage of oxalic acid in the portion of 
Injection taken: 


Result = (r^/rs) x (C s /C u) x (Hr/M rJ ) x 100 


ru = peak response of oxalic acid from the Sompie 
soiution 

n *s peak response of oxalic acid from the 
Standard soiution 

Cj = concentration of USP Oxaliplafin Related 
Compound A RS in the Standard soiution 
(mg/mL) 

C u = nominał concentration of oxa!iplatin in the 

Sample soiution (mg/mL) 

Hi = molecular weight of anhydrous oxalic acid, 
90.03 

Ma = molecular weight of oxaliplatin related 
compound A, 1 26.07 

Acceptance criteria: NMT 0.6% 

* Limit of (5P4-2) Di aqua[(iR,2/?) cyclohexane 7 ; 2 0iam 

INE-W,W ł ]PLATINUM AND UNSPEGIFIED IMPURITIES 

[NOTĘ—AM HPLC autosampłer vials should be madę of 
polypropylene.] 

Soiution A: Dissolye 1.36 g of monobasic potassium 
phosphate and 0.55 g of sodium heptanesuifonate in 
1 L of water. Adjust with phosphoric acid to a pH of 
3.0, 

Soiution B: Methanol and Soiution A (19:81) 

Soiution C: Methanol and Soiution A (50.5:49.5) 

Mobile phase: See Tobie I. 


Tafcie T 


Time 

(mini 

Soiution B 
(%> 

Soiution C 

r/o) 

0 

100 

0 

45,0 

0 

100 

45.5 

100 

0 

53.0 

100 

0 



System suitability soiution: 2 mg/mL of USP Oxalipfa- 
ttn RS tn 0.005 M sodium hydroxide. AIJow this soiution 
to stand at room temperaturę for at least 5 days. Trans¬ 
fer 5 ml of this soiution into a 50-mL yolumetnc fiask, 
and dilute with water to yolume. [Notę—T he prepara- 
tion of the System suitability soiution forms (5/M-2)~d*a* 
qua[(1 tf,2R)-tydohexane-1,2-diamine-N,JV']platinum 
and diaquodiaminocyclohexaneplatinum dimer.] 

Standard stock soiution: Transfer a weighed quantity 
of USP Oxaliplatśn Related Compound B RS into a suita- 
ble volumetric fiask, add a volume of methanol equiva- 
lent to about 25% of the finał votume, and sonicate for 
approximateiy 2 min to disperse the sofids, Add a vol- 
ume of 0.01 M nitric add equivaient to about 65% of 
the finał volume, and sonicate for approxrmateły 30 
min to dissolve. Allow to cool if necessary, and dilute 
with 0.01 M nitric add to volume to obtain a soiution 
with a concentration of 0.125 mg/mL. 

Standard soiution: 31,25 pg/mL of USP Oxa!ipiatin Re¬ 
lated Compound B RS in 0,01 M nitric acid, from the 
Standard stock soiution. [NOTĘ—USP Oxalip]atin Related 
Compound B RS is converted to (SP-4~2)-diaqua[(1 


2R)-cyclohexane-1,2-diamine-N,/V']platinum in the Stan¬ 
dard soiution preparation.] 

Sample soiution: Combined contents of NLT three viab 
of injection 

Chromatographic system 

(See Chromatograpny (621), System Suitability ,) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 7.5-cm; 3-|im packing LI 
Column temperaturę: 10* 

Flow ratę: 1 m L/min 
Injection volume: 20 jiL 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

Suitability requirements 

Resolution: NLT 8,0 between the peaks of (5/M-2J- 
diaqua[(1 fl,2fl)-tyclohexane-l ,2-diamine-N,A/ r ]pla- 
tinum and diaquodiaminocydohexaneplatinum 
dfmer, System suitability soiution 
Tailing factor: NMT 2.0 for the (SM-2)-diaqua[(1 /?, 
2fl)-cyclohexane-1,2-diamme-N,/V']p3atinum peak, 
System suitability soiution 

Relative standard deviation: NMT 3.0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Caiculate the percentage of each impurity in the por¬ 
tion of Injection taken: 

Result = (r y /ri) x (Cs/G) x (M,t/Hi) x (1 /F) x 100 

ro - peak response of each impurity from the 
Sample soiution 

r% - peak response of (5P-4-2)-diaqua[(1 R f 2R)- 

cyclohexane-T,2-diamme-N,N']platinum from 
the Standard soiution 

Q = concentration of USP Oxaliplatin Related 
Compound 6 RS in the Standard soiution 
(mg/mL) 

C u = nominał concentration of oxaliplatin in the 
Sample soiution (mg/mL) 

Mri = molecular weight of (5P-4-2)-diaqua[(l/f,2R)- 
cydohexane-1,2-diamine-A/,N']platinum, 

345.30 

Mn = molecular weight of oxaliplatin related 
compound B, 433,28 

F = reiative response factor for each individuaf 
impurity (see Tobie 2) 

Acceptance criteria 
Indiyidual impurities: See Tobie 2. 

Total impurities: NMT 2.45%, from Limit of Oxalic 
Add and Limit of (SP-4-2)-Diaquo[(lR A 2R)-cydohexane- 
1 J-diamine-N.N^plotinum and Unspedfied impurities 


Table 2 


Name 

Rebtivc 

Reten- 

tion 

Time 

Relatiue 

Re¬ 

sponse 

Factor 

Acceptance 
Criteria, 
NMT (°/o) 

(5P-4-2)-DiaquaI(1 R t 2R)~ 
cy cl ohex a ne-1,2-d iam- 
Ene-N.Anolatinum 

1,0 

1.0 

0.65 

Diaq uo d iam i nocyc lo- 
hejtaneolatinum dimer- 

1.4 

2.5 

0.50 

Any indivtdual unspeci- 
Hed impurity 

— 

4.0 

0.2 


ł (iM-2)^hWM(ObisI(i W,2fl)-Cycfohexarte-1 ,2-diaminG-lcN,kArjdiplaUnum r 

SPEC!FIC TESTS 

* Bacterial Endotqx]N5 Test (85): It contains NMT 1.0 
USP Endotoxin Unit/mg of oxaliplatin. 
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* Sterjlity Tests (71): It meets the reguirements when 

tested as directed for Membranę Filtra tion in the Test for 
Sterility of the Product to Be Examined t 
a pH (791): 4.0=7.0 using a poły mer combi nation 
electrode 

» Particulate Matter in Injections (788): It meets the re- 
quirements for smafl-vofume injections. 

* OTHER Requireiutent 5: It meets the reqmrements En injec¬ 

tions and Implanted Drug Products (1). 

ADDITIONAL REQUIREMENTS 

« Packaging and Storage: Preserve in single-dose or mul- 
tiple-dose containers, preferably of Type 1 glass, protected 
from Irght. Storę at controlled room temperaturę. Do not 
freeze. 

* Labeling: Labei it to indicate that it is to be diluted with 

a 5% dextrose solution. Oxallplątin Injection must not De 
diluted in sodium chloride Solutions or in chloride-con- 
taining Solutions. 

* USP Reference Standards (11) 

USP Endotoxjn RS 

USP Gxaliplatin RS 

USP Gxalipiatin Refated Compound A RS 
Oxaltc acid dihydrate. 

C 2 H 2 0 4 - 2H,0 126.07 

USP Oxaliplatin Reiated Compound B RS 
[S/M-2-(1 R-tranś)]-( 1,2-Cydohexanediamine-N, N') 
dimtratoplatinum(fl). 

C 6 H l4 N 4 O c Pt 433.28 
USP Oxalip!atin System Suitability RS 
[5P-4-2-(1 1,2-Cyclohexan edlam ine-N, N') 

dichiondoplatmum(!l). 

CeH^ChNaPt 380.17 


OxalgpBatSn for Bnjectiom 

DEFINITION 

Oxaliplatin for Injection is a sterile, lyophiiized mixture of 
OxaUplatin and Lactose Monohydrate. It contains NLT 
90.0% and NMT 110.0% of the labeied amount of ox- 
aliplatin (C B Hi 4 N 2 CbPt). 

iDENTiHCATBGN 

® The retention time of the major peak of the Sample solu¬ 
tion corresponds to that of the Standard solution , as ob- 
tained in the Assay . 

ASSAY 

o Procedurę 

[Notę —Use vigorous shaking and very brief sonication to 
dtssolve the substance to be examined. Inject the Sam¬ 
ple solution within 20 min of preparation. Use polypro- 
pyiene HPLC autosampler viafs.] 

Acidified water: Adjust water with phosphoric acid to a 
pH of 3.0. 

Mobile phase: Acetonrtrile and Acidified water (1:99) 
System suitability solution: 0.1 mg/ml each of USP 
Oxaltplatin RS and USP Oxaliplatin System Suitability RS 
in water. [Notę—USP Oxalip3atin System Suitability RS is 
compound [5P-4-2-{1 ff-fram)]-(1,2-cyclohexanediamine- 
N,N') dichloridoplatinLrm(ll),] 

Standard solution: 0.1 mg/mLof USP Oxaliplatin RS in 
water 

Sample solution: Constitute a suitable number of viab 
of Oxaliplatin for Injection with the appropriate amount 
of water to obtain a solution having a known concen- 
tration of about 0.1 mg/mL of oxalip[atin, based on the 
tabel claim. 


Chmmatographie system 

(See Chromatograpny (621), System Suitability*) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 40° 

Flow ratę: 1.2 mL/min 

Injection size: 20 .ul_ 

System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for USP Oxaliplatin 
System Suitability RS and oxaliplatin are about 0.9 
and 1.0, re$pectivelyj 

Suitability reąuirements 

Resolution: NLT 2.0 between the peaks of USP Ox- 
alipiatin System Suitability RS and oxaliplattn, System 
suitability solution 

Tailing factor: NMT 2.0 for the oxa!iplatin peak, Sys¬ 
tem suitability solution 

Relath/e standard deyiation: NMT 1.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 

Calcufate the percentage of the labeied amount of ox- 
alipiatin (CeHi^CUPt) in the portion of Oxa3iplatin for 
Injection taken: 


Result = ( ru/r s ) x (Cj/C u ) x 100 


r u = peak response from the Sample solution 

r* - peak response from the Standard solution 

Q = concenfration of USP Oxaliplatin RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of oxalEplatin in the 
Sample solution (mg/mL) 

Acceptance crrteria: 90.0%-110.0% 

PERFORMANCE TESTS 

• Uniformity of Dosage Units (905): Meets the 
reguirements 


IMPURJTIES 

■ Liiveit of Okalic Acid 

[Notę—U se vigorous shaking and very brief sonication to 
dlSSOlve the substance to be examined. Inject the Sam- 
pie solution within 20 min of preparation. Use polypro- 
pylene HPLC autosampler vials.] 

Buffer: Add 1.36 g of potassium dihydrogen phosphate 
to 10 ml of 10% tetrabutylammonium hydroxide in 
water, and di lute with water to 1000 mL. Adjust with 
phosphorrc acid to a pH of 6.0. 

Mobile phase: Acetonkrile and Buffer ( 1:4) 

Standard stock solution: 0.06 mg/ml of USP Oxa3ip3a- 
tin Reiated Compound A RS in water. [Notę—USP Ox- 
aliplatin Refated Compound A RS is availabfe as oxalic 
acid dihydrate.] 

Standara solution: 15 |ig/ml of USP Oxaiiplatin Re- 
lated Compound A RS in water, from the Standard stock 
solution 

System suitability stock solution: 0.05 mg/mL of so¬ 
dium nitrate in water 

System suitability solution: 1.0 pg/mL of sodium ni¬ 
trate and 15 pg/mL of oxalipiatin reiated compound A 
in water, from the Sysfem suitability stock solution and 
Standard stock solution, respectivefy 

Sensitivity solution: Make a l-to-10 dilution of the 
Standard solution in water. 

Sample solution: 2.0 mg/mL of oxalip]atin in water 
from Oxaliplatin for Injection 
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Chromatographic system 

(See Chromatography (621 ), System Suitability.) 

Modę: LC 

Detector: UV 205 nm 

Column: 4,6-mm x 25-cm; 5-jum packing LI 

Column temperaturę; 40° 

Flow ratę: 2 mL/min 
Injection size: 20 pi 
System suitability 

Sam pies: Standard solution, System suitability solution, 
and Sensitivity solution 

[IMote —The reiative retention times for sodium nitrate 
and oxalic add are about 0,6 and 1.0, respectr/ely,] 

Suitability requirements 

Resolution; NLT 2,0 between oxal!c acid and sodium 
nitrate, System suitability solution 
Relative standard deviation: NMT 3.0% for the ox- 
aEic acid peak, Standard solution 
Sensitivlty: The signal-to-noise ratio of the peal< at 
approximately the same retention time as tnal in the 
Standard solution is NLT 10, Sensitivity solution . 
Analysis 

Sam pies; Standard solution and Somple solution 
Calculate the percentage of oxalfc acid in the portion of 
Oxa!iplatin for Injection taken; 

Result - (tutr s ) x ( C 5 /Cu ) x (M f ifM r2 ) x 100 


Chromatographic system 
(See Chromatography {621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column; 4.ć-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 40° 

Flow ratę: 2 mL/min 
Injection size: 20 pi 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention limes for (S/M-2)-diaqua 
[(1 /? / 2/?)-cydohexane-l,2-diamine-N,AT]platinum and 
diaquGdiaminocyclohexaneplatinum dimer are about 
1.0 and 1.5, respectively.] 

Suitability requirements 

Resolution: NLT 2,0 between (5P-4-2^dtaqua[(1 R, 
2R)-cydohexane-1 / 2-diamme-ftf;Nlpiatinum and dia- 
quodiaminocyclohexaneplatinum dimer, System suita- 
biiity solution 

Relative standard deviation; NMT 3.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of (5P-4-2)-diaqua[{1 R f 2R)-cy~ 
dohexane-l,2-diamfne-AlN']platinum in the pardon of 
Oxaliplatin for injection taken; 


te - peak response of oxalic acid from the Sampie 
solution 

rs = peak response of oxa!ic acid from the 
Standard solution 

Q - concentration of USP Oxafiplatin Reiated 
Compound A RS in the Standard solution 
(mg/mL) 

Cu - concentration of oxaliplatin in the Somple 
solution (mg/mL) 

Mn = molecular weight of anhydrous oxalic acid, 
90.03 

M f ? “ molecular weight of USP Oxaliplatin Retated 
Compound A RS, 126.07 
Acceptance criteria: NMT 0.5% 
a Limit of (SP-4“2yDPAQUA[(1ł?,2fl)-CYeŁ0HEXANE-1,2-DIAIVI^ 
ine-N,N']pia™uevi 

[Notę —Use vigorous shaking and very brief sonication to 
dissolve the substance to be examined. Inject the Sam- 
ple solution within 20 min of preparation, Use polypro- 
pylene HPLC autosampEer vials.] 

Buffer: Dissolve 1.36 g of potassium dihydrogen phos- 
phate and 1 g of sodium 1 “heptanesufonate in 1 L of 
water. Adjust with phosphoric acid to a pH of 3.0. 
Mobile phase: Acetonrtrile and Buffer (1:4) 

System suitability solution: 2 mg/mL of USP OxaiipEa- 
tin RS in 0.005 M sodium hydroxide, Ailow this solution 
to stand at room temperaturo for at least 5 days. 

[Notę —Sonicate if necessary,] Transfer 5 ml of this solu¬ 
tion into a 50-mL volumetric fiask, and dilute with 
water to volume. [NOTĘ —The preparation of the System 
suitability solution forms diaquodiarninoeydohexaneplati- 
nuni dimer and (5P-4-2)-diaqua[(1 ft,2/?)-cyclohexane- 
1,2-diarnine-N,N']platinum.] 

Standard solution: Transfer USP Oxafiplatin Reiated 
Compound B RS to a suitable voiumetric fiask, add 25% 
of the finał volume of methanoi, and sonicate for ap- 
proximate!y 30 min to dissoh/e. Atlow to cool if neces- 
sary, and dilute with water to volume to obtain a solu- 
tron baving a known concentration of about 
0.0125 mg/mL, [NOTĘ —When preparing the solution, 
USP Oxaiip!atin Reiated Compound B RS is converted to 
(5P-4-2)“diaqua[(lR,2/?)-cydonexane-1,2-diamine-N / N / ]- 
plati num,] 

Sampie solution: Use the Somple solution from the test 
for Limit of Oxalic Add. 


Result = (ry/fs) X (Cs/Co) x (Mri/Ma) X 100 

te = peak response of (5P“4~2)-diaqua[(l/?,2tf)’ 

cydohexane-1,2-diamine-N,N']platEnum from 
the Sampie solution 

r s = peak response of (SA4-2)-dtaqua[(1 R t 2R)- 

cydohexane-1,2-diamfne-A/,W]piatinum from 
the Standard solution 

Cs = concentration of USP Oxaiiplatin Reiated 
Compound B RS in the Standard solution 
(mg/mL) 

C v = nominał concentration of oxaltplatin in the 
Sampie solution (mg/mL) 

M r j — molecular weight of (SP-4-2)-diaqua[{l R t 2R)- 
cyclohexane-1,2-diamine-N,/V']platinum, 
345.30 

M r2 - molecufar weight of USP Oxa li plati n Reiated 
Compound B RS, 433,28 
Acceptance criteria; NMT 0.5% 

® Limit of Related Compound C and Unspecefied Impurities 

[Notę—U se vigorous shaking and very brief sonication to 
dissolve the substance to be examined, Inject the Sam- 
ple solution within 20 min of preparation. Use poiypro- 
pyfene HPLC autosampler viais.] 

Mobile phase: Proceed as directed in the Assay * 
Standard stock solution: 0.1 mg/mL each of USP Gx- 
alipiatin RS and USP Oxalrplatin Reiated Compound C 
RS in water 

Standard solution: 0,01 mg/mL each of USP Oxalip!a- 
tln RS and USP Gxaliplatin Reiated Compound C RS in 
water, from the Standard stock solution 
System suitability stock solution: Dissolve USP Ox- 
alipiatin System Suitability RS in methanoi, and sonicate 
for approxfmately 10 min to obtain a solution having a 
concentration of 0.1 mg/mL. 

System suitability solution: Transfer lOmL each of the 
Standard stock solution and the System suitability stock 
solution into a 100-mL volumetric fiask, and dilute with 
water to yoiume. 

Sampie solution; Use the Sampie solution from the test 
for Limit of Qxalic Add. 

Chromatographic system: Proceed as directed in the 
Assay, except for the Injection size. 

Injection size: 1 0 \xl 
System suitability 

Samples: Standard solution and System suitability 
solution 
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Suitability requirements 

Resolution: NIT 2.0 between [5P-4-2-(1 .2- 

cydohexanediamine-/V,/\Q dichlondoplatinum(ll) and 
oxa]tplatin / System suitability solution 
TaiJing factor: NMT 2.0 for the oxa!ip]atin peak, Sys¬ 
tem suitability sofution 

Re!ative standard deviation: NMT 3.0% each for the 
oxafip!atm and oxafip[atin reiated compound C peaks, 
Standard sofution 

Analysis 

Samples: Standard sofution and Sampie solution 

Cakulate the percentage of oxalipIatin related con> 
pound C in the portion of Oxaltp!atln for Injection 
taken: 

Result = (ru/r s ) x (Q/G,) x 1 00 

fu = peak response of oxaiiplatin related compound 
C from the Sampfe solution 

r s = peak response of oxaliplatin related compound 
C from the Standard sofution 

C s = concentration of USP Oxa!iplatin Related 
Compound C RS in the Standard sofution 
(mg/mL) 

Cu ~ nominał concentration of oxaliplatin in the 
Sampie solution (mg/mL) 

Calcu (a te the percentage of each unspecified impurity 
in the portion of Oxa!iplatm for Injection taken: 

Result = (fu/fs) x (CsfCu) x 100 

r u - peak response of each impurity from the 
Sampie sofution 

r 5 ~ peak response of oxa!ipjattn from the Standard 
sofution 

C 5 = concentration of USP Oxaliplatin RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of oxaliplattn in the 
Sampie solution (mg/mL) 

Acceptance criteria: See Tobie 7. 


Tabie 1 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NIVIT (%) 

Oxalipiatin related compound 

O 

0.6 

0.3 

lSPA-2~0P”trons)]-0 f 2- 
Cy d oh exa n ed i a m i ne- N, N') 
dichloridopfatfnumfi [) b 

0.8 

*— 

Oxaliplatin 

1.0 

_ 

Any indmdual unspecified im¬ 
purity 

— 

0.2 

Total impurjties c 


1.5 


■' [ 1 R- f rans-(1 j 2-Cy c Eo h exanediam in e- N t N') ]-frcrns-d i hyd ro x tdo-[o xa I ato(2 
0,(7]pjatinum(IV). 

b The rdative retention time of ESM-2-(1^trom)]-(t2-cycfo- 
hexanediamine-N,A0 drchlondoplatinumfll) has been included for system 
suitability purposes only. 

c fndudes oxdic acid, _(5M-2)-dEaqua[(1 R,2ft)^ydohexane-l,2-diarrijne-N, 
Adplatinum, oxaJiplatEn related compound C, and the to tal of the individ- 
ua! unspecified impurities. 

SPECIF1C TESTS 

« pH (791): 4.0 -7.0 using a polymer combinatfon elec- 
trode, determined in a solution constltufed as directed in 
the fabding 

o Particulate MAma In Injections (788): It meets the re- 
quirements for smalf-voiume injections. 

* CoNSTfTUTED Solution: At the time of use, it meets the 
reguirements under Injections and fmpfanted O rug Prod¬ 
ucts (1), Specific Tests, Compfeteness and cfarity of 
Solutions. 


a Bactehial Enootokins Test (85): NMT 1.0 USP Endo- 
toxin Unit/mg of oxalipiatin 

* Sterility Tests (71): Meets the reguirements 

a Water Determination, Method 1 (921): NMT 4.0% 

* Other Pequirements: It meets the reąuirements under 
Injections and fmpfanted Drug Products (1). 

ADD9TIONAL REQU1REMENT5 


Change to readi 

» Packaging and Storage: Preserve as described in m Pack¬ 
aging and Sto ragę Reguirements {659), injection Packaging, 
Packaging for constitution* iC N .i.-May*ao.i7j< Storę at controlled 
room temperaturę. 

• Labeung: La bel it to indicate that it is to be diluted with 
a suitabie parenteraf vehide before intravenous infusion. 

« USP FEeference Standards (11) 

USP £ndotoxin RS 
USP Oxalipfatin RS 

[SP-4-2-(1 R-trans)]-ę\ ,24Zydohexanediamine-A/,N'} 
[ethanedioato(24"0/01platinum, 

C a H 14 N 2 0 4 Pt 397.29 
USP Oxaliplatln Related Compound A RS 
Oxalic acid dihydrate. 

C2H2O4 ■ 2H2O 126.07 
USP Oxaliplatin Reiated Compound B RS 
[5P-4-2-(7 R-trons)]-( 1 ; 2-Cyclohexanediamine-A/ / l\r) 
dinitratopjatinum(lf). 

C^HnN+OfiPt 433.28 
USP Gxalipfatin Related Compound C RS 
[1 R-trans-(l ,2-Cydohexanediamine-N,N / )]-trans- 
dihydroxtdo-[oxalato(2-)-0,0 / ]platinum(jV). 
CaH^NzOsPt 431.30 
USP OxalJplatin System Suitability RS 
[5P-4-2-( I R-trans)]-0 f 2“Cyclohexanediamine-N / /V') 
dichloridoplatinum (II). 

C 6 H M CI 2 NzPt 3804 7 


Qxandrolone 



C,;>H3o0 3 306.44 

2-Oxaandrostan-3-one, 17-hydroxy4 7-meLhy3-, (50,17/1)-, 

1 7/THydroxy-1 7-methyl-2-oxa-5a-androstan-3-Qne 
[53-39-4], 

» OxandroIone contains not less than 98,0 per- 
cent and not morę than 102.0 percent of 
CipHboO^ calculated on the dried basis. 

Padcaging and storage —Preserve in well-dosed, Jight-re- 
sistant containers. 

USP Reference standards (11)— 

USP Oxandro3one RS 

USP Oxandrolone Related Compound A RS 

(7,8-D3dehydro-oxandro3one) or (1 7/3-hydroxy-1 7cx- 
methyl-2-oxa-5cx-andro5t-7-en-3“One). 

USP Oxandrofone Reiated Compound B RS 

(4-Oxa4somer) or (1 7^-hydroxy-1 7cx-methyL4-oxa-5o- 
androstan-3-one). 

USP Oxandrolone Related Compound C RS 

Anhydro-OKandrolone or (17,17-dimethy]-7 8-nor-2-oxa- 
5a-androst-13-en-3-one). 
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Identification— 

A: tnfrared Absorption <19 7K>. 

B: The retention time of the major peak in the chrom a to- 
gram of the Assay preparation corresponds to that in the 
chrom a to gram of the Standard preporation , as obtained in 
the Assay. 

Specific rotation (781S): between -18 Q and -24°. 

Test solution: 10 mg per mL, in chloroform, 

Loss on drying (731)—Dry it at 105 D for 3 hours; it loses 
not morę tlian 1*0% of its weight. 

Residue on ignłtion (281): not morę than 0.2%. 

Related compounds— 

Solution A: acetonitrile. 

Solution B: waler. 

Mobile phase —Use varlabie mixtures of Solution A and So¬ 
lution B as directed for Chromatographic system. Make ad- 
justments if necessary (see System Suitability under Chroma- 
tography (621)), 

Blank solution^ Prepare a mixture of Solution A and Solu¬ 
tion B (50:50). 

Standard stock solution — Dlssolve accurately weighed 
quantities of USP Oxandrolone Related Compound A RS, 

USP Oxandrotone Refated Compound B RS, USP Oxan- 
drolone Related Compound C RS, and USP Oxandrolone RS 
in acetonitrile, and dilute quantitatively, and stepwise if nec¬ 
essary, with acetonitrile to obtain a solution having known 
concentrations of about 4 |tg of USP Oxandroione Related 
Compound A RS per ml, 120pg of USP Oxandroione Re¬ 
lated Compound B RS per mL, 4 pg of USP Oxandrolone 
Related Compound C RS per mL, and 200 pg of USP Oxan- 
drofone RS per mL. [notę—S onicate if necessary to dlssolve.J 

Standard solution —Dilute 1.0 mL of the Standard stock so¬ 
lution with 4.0 mL of acetonitrile and 5*0 mL of water, and 
mix. 

Test so/ut/on—Weigh accurately 40 mg of Oxandrolone 
into a 10-mL volumetric fiask, dissolve in 5.0 mL of acetoni¬ 
trile using an ultrasonlc bath, dilute with water to volume, 
and mix. [ngte—T he Test solution, the Standard solution, and 
the Blank solution are madę up fresh and injeeted 
immedialely.] 

Chromatographic system—The liguid chromatograph is 
eguipped with a 210-rim detector and a 4.6-mm x 25-cm 
column that contains 5-pm packing L I. The column temper¬ 
aturę is malntained at 40°, The flow ratę is about 0,7 ml 
per minutę. The chromatograph Is programmed as follows. 


Time 

(minutei) 

Solution A 
(%) 

Solution B 
(%> 

Elution 

0 

50 

50 

equilibraUtsn 

0-30 

5Q-*10Q 

50—*0 

linear gradient 

30-32 

100-^50 

Q->5Q 

linear gradient 

32—40 

50 

50 

re-equilibration 


Chromatograph the Standard solution, and record the peak 
responses as directed for Procedurę: the resolution, R, be- 
tween oxandrotone related compound A and oxandrolone 
refated compound B Is not less than 1.5, and the resolution, 
R, between oxandrolone related compound B and oxan- 
drolone is not less than 2.0; the tai ling factor Es not morę 


than 1.5; and the relative standard deviation for replicate 
injections is not morę than 5.0%. 

Procedurę —Separately inject equai volumes (about 50 uL) 
of the Blank solution , the Standard solution , and the Test 
solution into the chromatograph, record the chromato- 
grams, and measure the peak responses. Caieufate the per¬ 
centage of oxandrolone related compound A In the portion 
of Oxandrolone taken by the formula: 

tCIW)(ro/rs) 

in which C is the concentration, in jig per mL, of oxan- 
drolone related compound A in the Standard solution; W Es 
the weight, in mg, of Oxandrolone taken to prepare the 
Test solution; tu is the peak area of oxandrolone related com¬ 
pound A in the chromatogram of the Test solution; and r$ Is 
the peak area obtained for oxandrolone related compound 
A in the chromatogram of the Standard solution, 

Caiculate the percentage of oxandrolone related com¬ 
pound C, methyltestosterone, Al -mestalone, specified un¬ 
known impurity 1, and each impurity eiuting at a reiative 
retention time greater than or equal to 2.2 (relative to re¬ 
tention time of oxandrolone) by the formula: 

(1 /F)(C/W)(ru/rs) 

In which F is the relatlve response factor (see accompanying 
table for values); C Es the concentration, In ug per mL, of 
oxandrolone related compound C in the Standard solution; 

W is the weight, in mg, of Oxandrolone taken to prepare 
the Test solution; ta is the peak area of oxandrolone related 
compound C, methyltestosterone, Al-mestalone, specified 
unknown impurity 1, or each Impurity eiuting at a reiative 
retention time greater than or equal to 2.2 in the chromato¬ 
gram of the Test solution; and r$ is the peak area obtained 
for oxandrolone related compound C in the chromatogram 
of the Standard solution. 

Caiculate the percentage of each impurity, except oxan- 
drolone related compound A, oxandrolone related com- 
ound C, methyltestosterone, Al-mestalone, specified un- 
nown impurity 1, and other Impurfties eiuting at refative 
retention times greater than or equai to 2.2 by the formula: 

(l/F)(C/W)(ru/rs) 

In which F Es the relative response factor for each impurity 
(see accompanying table for values); C is the concentration, 
in pg per mL, of USP Oxandrolone RS in the Standard solu¬ 
tion; W is the weight, in mg, of Oxandrolone taken to pre¬ 
pare the Test solution; ru is the peak area of each impurity, In 
the chromatogram of the Test solution, other than peak ar- 
eas of oxandro!one related compound A, oxandrolone re¬ 
lated compound C, methyltestosterone, Al-mestalone, spec¬ 
ified unknown impurity 1, and other impunties eiuting at 
reiatlve retention times greater than or equa! to 2.2; and r 5 
is the peak area obtained for oxandrolone in Standard solu¬ 
tion * Disregard any peak observed In the chromatogram ob¬ 
tained from the Blank solution. Disregard any impurity peak 
that Is less than 0.05%. The Impunties meet the require- 
ments specified in the accompanying table. 
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Campoiund 

Relative 

Retentlon 

Time 

Itei^tiue 

Re 

sponss 

Factor 

(Pt 

Limit 

(%> 

Secodicarboxylio acid 1 

0.46 

4*1 

0.1 

7,8 - Di d ehyd ro-oxa n d ro 1 0 n e 2 

0,90 

— 

0.1 

(Qxandrolone related 
compound A) 

4-Oxa4somer3 (Oxandrolone 

0,94 

1.4 

0.3 

related compound 8) 

Oxandro[one 

1.00 

— 

— 

Oxandrolone open lactone 

1.09 

1.5 

0.1 

methyl ester 1 

Secoadd anhydrlde^ 

1.12 

2.5 

0.1 

M et hy 1 tes tosterone 6 

U25 

0.8* 

OJ 

1 7-epLOxandrolone ? 

1.33 

1.0 

03 

Al-Me5talone fl 

1.48 

1.3* 

0.1 

4-Oxa-isomer (beta epimer) y 

1.52 

1.4 

03 

Specified unknown impurity 1 

1.63 

0.6^ 

0.1 

Oxandrolone-17-acetate 10 

2.14 

1.9 

0.1 

Anhydro^androbne 11 

3*29 

— 

0,5 

(Oxandrolone related 
compound C) 

lndividual unknown impurity 

— 

1.0 

0.1 

Total impurities 

— 

— 

1.0 


T 1 7/J'Hydroxy-17a-methyl-2-nor-Sot-androstań- 1,3-diok acid. 

2 1 7/THydroxy-1 7a-nnethyl-2-Qxa-5tt-androsL-7-en-3-one. 

3 17/3-Hydr oxy-1 7a-meLhyl-4-oxa3a-andro3tai>3-one. 

* Methył-0,1 7/3-dihydroxy-17a-methyM 3-5eco-2-nor-5o:-andrcstane-3-Qat£, 

5 17/3-Hydroxy-l 7a-methyl-2-oxa-5GE-androstarh1 # 3-dione. 

T 7/THydraxy-l 7a-methyl-5a-androst-4-ene-3-one* 

7 1 7aHydroxy-17j0'rnethyl-2-oxa-5a-andro5tan-3'One. 

& 1 7/3-Hydraxy-l 7(x-methyL5ft“andrGsM-ene-3-ane. 

* 17/?-Hydroxy-l 7ef-methyl-4-oxa-5/i-andr05tan3-one, 

10 1 7/THydroxy-l 7a-methy!-2-oxa-5ri-androstan-3-one 17-acetate* 

11 1 7,1 7-Dimethyl-18-nor“2-oxa-5ct-arłdrosi-13-en-3-one. 

* F values re.lative to oxandrolone related compound C 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
water and acetonitrile (50:50), Make adjustments if neces- 
sary (see System Suitabifity under Chromatography (621)), 
Standard preparation— Dissolve an accurately weighed 
guantity of USP Oxandroione RS in acetonitrile, and dilute 
quantitativefy, and stepwise if necessary, with acetonitrile to 
obtain a solution having a known concentration of about 
3 mg per mL [notę —Sonicate if necessary to dissolve.] 

Assay preparation —Transfer to a suitab!e volumetric fiask 
an accurately weighed quantity of Oxandrolone, and dis- 
solve in and dilute with acetonitrile to volume to obtain a 
solution having a concentration of about 3 mg per mL, 
Chromotographic system (see Chromatography (621))—The 
liquid chroma tog rap h is eguipped with a 210-nm detector 
and a 4,6-mm x 25-cm column that contains packing LI. 
The ffow ratę is about 0.8 mL per minutę. Chromatograph 
the Standard preparation r and record the peak responses as 
directed for Procedurę; the column effidency is not less than 
2000 theoreticaJ plates; the tailing factor is not morę than 
2.0; and the relative standard deviation for replicate injec- 
tions is not morę than 2.0%. 

Procedurę—Separately inject equal vofumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatoarams, and meas- 
ure the responses for the major peaks, Calcufate the guan¬ 


tity, in mg, of C19H30O1 in the portion of Oxandrolone taken 
by the formula: 

VC(r u /rs) 

in which l/is the finał volume, in mL, of the Assay prepara¬ 
tion; C is the concentration, in mg per mL, of USP Gxam 
drolone RS in the Standard preparation; and r u and r 5 are the 
peak responses obtained from the Assay preparation and the 
Standard preparation , respectively. 


Oxandrolone Tablets 


» Oxandrolone Tablets contain not less than 
92*0 percent and not morę than 108.0 percent of 
the labeled amount of oxandrolone (C 19 H 30 O 3 ). 

Packaging and storage— Preserve in tight, light-resistant 
containers. 

LabeDomg-—When morę than one Dissolution Test is given, 
the labeling States the Dissolution Test used only if Test 1 is 
not used. 

USP Reference standards (11)— 

USP Oxandrofone RS 

Identification— 

A: Thin-Layer Chromatographic Identification Test (201)— 
Standard solution: 5 mg per mL in chloroform. 

Test solution—Transfer a portion of finely powdered Tab- 
tets, equivalent to about 20 mg of oxandrolone, to a 50-mL 
stoppered cenfdfuge tubę, add 4 mL of chloroform, shake 
by mechanica! means for 10 minutes, centrifuge for about 
15 minutes, and filter a portion of the chloroform layer. 
Application volume: 10j.iL 

Devefoping soivent system: a mixture of chloroform and 
methanol (19:1). 

Procedurę —Locate the spots on the piąte by lightly spray- 
ing with dilute sulfuric acia (1 in 2) and heating on a hot 
piąte ar under a lamp until spots appear: the R f value of the 
principal spot obtained from the Test solution corresponds to 
that obtained from the Standard solution. 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
cbfomatogram of the Standard preparation i, as obtained in 
the Assay* 


Change to read: 

Dissolution (711)— 

TEST 1 — 

Medium: a solution of water and isopropanol (7:3); 

500 mL 

Apparatus 2 100 rpm. 

Time: 60 minutes. 

Determine the amount of CJ9H30O3 dissolved by employ- 
ing the following method. 

interna i standard solution —Dissolve accurately weighed 
guantities of 1 7cc-methyltestosterone, and dilute quantita- 
tively, and stepwise if necessary, with acetonitrile to obtain a 
solution having a concentration of about 0,2 mg per mL (for 
Tablets with a 2*5-mg labę! claim) and about 0.8 mg per mL 
(for Tablets with a 1 0-mg label claim). 

Standard solution —Dissolve an accurately weighed quan- 
tily of USP Oxandroione RS, and dilute quantitatively, and 
stepwise if necessary, with acetonitrile to obtain a solution 
having a concentration of about 1 mg per mL. 
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Working standard sofution —For Tablets labeled to contain 
2,5 mg: combi ne 100 jiL of the Standard sofution, 400 pL of 
the interna! standard sofution , and 1500 pL of acetonitrile. 
For Tablets fabefed to contain 10 mg: combine 100 pL of 
the Standard sofution, 100 pL of the fnternal standard solu- 
tion , and 1800 pL of acetonitrile. 

Test sofution —Wathdraw 25 ml_ of the sol u don under test 
from the vessel. Pass through a 0.45-pm polytef fliter. Trans¬ 
fer 20 mL of the filtra te to a separatory funnel, add 400 pL 
of the Interna! standard sofution, 40 ml of a 10% potassiun 
chlorlde sofution, and 8 mL of chloroform, In separate sepa¬ 
ratory funnels, prepare an extraction blank and an interna! 
standard blank in a simifar manner using 20 mL of filtered 
Medium in place of the soiution under test and exduding 
the fnternal standard soiution from the extraction blank, 
Shake each funnel, and allow the layers to separate, Collect 
the lower chloroform layer. Repeat the extraction procedurę 
one morę time. £vaporate the soivents under a stream of 
nitrogen at 45° until just dry. Reconstitute the dried residue 
with 2 mL of acetonitrile (for Tablets with a 2.5-mg label 
claim) or with 8 mL of acetonitrile (for Tabfets with a 10-mg 
label claim), and sonicate for 10 minutes. 

Chromatographic system (see Chromatography The 

gas ehromatograph is eguipped with a flame-ionization de* 
tector and a 0.53-mm x 30-m column coated with a 0.5- 
pm phase G27. The carrier gas is helium, flowing at a ratę 
of about 16.8 mL per minutę. The injection port and detee- 
tor temperatures are maintained at 190° and 320*, respec- 
dvely. The ehromatograph is programmed as foflows, The 
column temperaturę is initiafly 180°. Llpon injection, the 
column temperaturę is inereased at a ratę of 25° per minutę 
to 280*, and maintained at 280° for 3 mlnutes. Tnen the 
column temperaturę is inereased at a ratę of 10° per minutę 
to 320°, and maintained at 320° for 3 minutes. Chromato- 
graph the acetonitrile, the extraetion blank, and the internal 
standard blank, and record the peak responses as directed 
for Procedurę; the tai ling factor is not morę than 1.5. Make 
two injections of the Working standard sofution, and record 
the peak responses. The average oxandrolone//ntemo/ stan¬ 
dom soiution peak area percent comparison is between 
98.0% and 102.0%. The resolution, R, between the oxan- 
drolone peak and the nearest elutlng peak is equal to or 
greater than 1,5. 

Procedurę —Se pa ratę ly tnject egual volumes (0.5 pL) of 
the Working standard soiution and the Test sofution into the 
ehromatograph, record the chromatoprams, and measure 
the responses for the major peaks. Calcu la te the percentage 
of C19H30O3 released by the formula: 

C s x sample ratio x V rr x 500 x 100 
Standard ratio x V m x LC 

in which Q is the concentration, in mg per mL, of oxan- 
drolone in the Standard soiution; sampte ratio Is the area 
ratio of oxandroione to 1 7(x-methyltesto5terone in the sam¬ 
ple injection for each Test soiution; V UF ts the finał volunie, in 
mL, of the sample after reconstitution of the dry residue; 

500 is the volume, in mL, of Medium; 100 is the conversion 
factor to percentage; standard ratio is the mean area ratio 
of oxandrolone to 1 2oc-methyltestosterone in atl injections of 
the Standard soiution; Vui is tne initial sample voJume, in ml, 
used in the extraction; and LC is the Tablet label claim, in 
mg, 

Tolerances —Not less than 75% (Q) of the labeled amount 
of oxandroione (C19H30O3) is dissofved in 60 minutes. 

TEST 2 —If the produet complies with this test, the labeling 
indicates that it meets U5P Dissofution Test 2. 

Medium: 1% polysorbate 80 in water; 500 mL, deaer- 
ated. 


Apparatus 2: 100 rpm. 

Time: 120 minutes. 

Determine the amount of Cie?H 3 o 0 3 dissolved by employ- 
ing the following method. 

Mobife phase —Prepare a filtered and degassed mixture of 
water and acetonitrile (55:45). Make adjustments if neces- 
sary (see System Suitability under Chromatography {621 )). 

Standard stock sofution —Transfer about 20 mg of USP Ox- 
androlone RS, accurately weighed, to a 200-mL volumetric 
fiask. Add about 20 mL of acetonitrile, and sonicate to dis- 
solve. Dilute with Medium to volume, and mix. 

Working standard sofution —Quantitativeiy dilute the Stan¬ 
dard stock soiution with Medium to obtain a soiution having 
a finał concentration of about 5 pg per ml for Tablets with 
a label claim of 2.5 mg, or a finał concentration of about 
20 pg per mL for Tablets with a label claim of 10 mg. 

Test sofution —Withdraw about 10 mL of the sofution 
under test from the vessel. Centrifuge in a glass tubę at 
2000 rpm for 10 minutes. 

Chromatographic system (see Chromatography (621))—The 
figuid ehromatograph is eguipped with a refraetive index 
detector and a 4.6-mm x 25-cm cotumn that contains 5-pm 
packing LI . The column is maintained at 30°, and the de¬ 
tector is maintained at 50°. The fiow ratę is about 1.5 mL 
per minutę, ehromatograph the Working standard sofution, 
and record the peak responses as directed for Procedurę: the 
tailing factor is not morę than 2.0; the column effidency is 
not less than 4000 theoretlcal plates; and the relative stan¬ 
dard deviation for replicate injections is not morę than 
5.0%. 

Procedurę —Separately inject egual volumes (about 
100 llL) of the Working standard soiution and the Test soiu¬ 
tion into the ehromatograph, record the chromatograms, 
and measure the responses for the major peaks, Caiculate 
the percentage of Ci 9 H 3D Q 3 released by the formula: 

r tJ xC s xDx 500 x 100 

~~ r s xLC 

in which r u and r$ are the peak responses obtained from the 
Test soiution and Working standard soiution, respectively; Cs is 
the concentration, in mg per mL, of the Working standard 
sofution; D is the dii u tion factor of the Test soiution; 500 is 
the volume, in mL, of Medium; 100 is the conversion factor 
to percentage; and LC is the Tablet label claim, in mg. 

Tolerances —Not less than 65% (Q) of the labeled amount 
of C 19 H 3 o 03 is dissolved in 120 minutes. 

TEST 3— —-3f the produet complies with this test, the labeling 
indicates that it meets USP Dissofution Test 3. 

Medium: 0.1 N hydrochloric acid containing 0.75% of 
sodium lauryl sulfate; 500 mL for Tablets labeled to contain 
2.5 mg, 900 ml for Tabfets labeled to contain 10 mg, deaer- 
ated with helium. 

Apparatus 2: 75 rpm. 

Time; 90 minutes. 

Determine the amount of released by employing 

the following method. 

Mobife phase —Prepare a filtered and degassed mixture of 
water and acetonitrile (65:35). Make adjustments if neces- 
sary (see System SuitabWty under Chromatography (621)). 

Standard stock sofution —Transfer about 20 mg, accurately 
weighed, of USP Oxandrolone RS to a lOO-mL vofurnetric 
ffask. Dissolve in approximatefy 5 mL of acetonitrile, and 
sonicate for 10 minutes. Dilute with Medium to volume, and 
mix. 

Working standard sofution —Transfer 8.0 mL of the Stan¬ 
dard stock sofution to a 200-mL volumetric fiask, di Jutę with 
Medium to volume, and mix. 

Test sofution —Pass the soiution under test through a suit- 
able filter having a porosity of 0.45 pm. 
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Chromatographic system —The fiquid chromatograph Es 
equipped with a refrąctive Endex detector and a 4.6-mm x 
*3-cm column* <errH un-zois) that contains 5-pm packing LI. 
The flow ratę Es about 1.0 mL per minutę. The temperatures 
of the detector and the column are both maintained at 35°. 
Chromatograph the Working standard solution, and record 
the peak responses as directed for Procedurę: the tai ling fat- 
tor is not morę than 2 . 0 ; and the relatEve standard devration 
for replfcate injections h not morę Lhan 5.0%. 

Procedurę —Separately Enject equal vofumes (about 
200 pi) of the Working standard solution and the Test solu- 
don into the chromatograph, record the chromatograms, 
and measure the peak responses. Cakulate the percentage 
of C^HsoOs dissolved by the formula: 

j\ ; xC s x 500 x 100 
x LC 

In whkh r u and r$ are the peak responses for the Test solu¬ 
tion and the Working standard solution, respectivefy; G Es the 
concentration, In mg per ml, of oxandrolone in tne Working 
standard solution; 500 is the volume, En mL, of Medium; 100 
is the corwersion factor to percentage; and LC is the Tablet 
labef claim, in mg, 

Toierances —Not less than 75% (Q) of the fabeled amount 
of C 19 H 30 O 3 is disso[ved in 90 minutes. 

Uneformity of dosage units (905): meet the require- 
ments. 

Assay— 

Mobile phase —Prepare a filtered and degassed mixture of 
water and acetonitrile (62:38). Make adjustments Ef neces- 
sary (see System Suitability under Chromatography (621)). 

Diluent —Prepare a mixture of water and acetonitrile 
(1:1). 

Standard preparation —DissoNe an accurately weighed 
guantity of USP Oxandrolone RS in Diluent, and dilute with 
Diluent to obtaln a solution having a known concentration 
of about 0.5 mg per mL. 

Assay preparation —Weigh and fineJy powder not fewer 
than 20 Tablets, Transfer an accurateEy weighed quantity of 
the powder, equivalent to about 50 mg of oxandrolone, to 
a 100-mL volumetric fiask. Add 50 mL of Diluent, sonicate 
for 30 mEnutes with frequent shaking, and shake for an ad- 
ditronal 15 minutes using a mechanical shaker. Dilute with 
Diluent to volume, and centrEfuge. Use the supernatant as 
the Assay preparation. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is equipped with a refractive index 
detector and a 4.6-mm x 25-cm column that contains 5-jim 
packing LI. The column is maintained at 30 3 , and the de¬ 
tector is maintained at 50°. The flow ratę is about 1.5 mL 
per minutę. Chromatograph the Standard preparation , and 
record Lhe peak responses as directed for Procedurę: the taiE- 
ing factor is not morę than 2 . 0 ; the column efficiency Es no; 
less than 5000 theoretical plates; and the relative standard 
devEation for replicate injections is not morę than 2 . 0 %. 

Procedurę —Separately inject equal vo!umes (about 50 pi) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the oxandrolone peaks. Calcufate the 
guantity, in pereent of label claim, of oxandro!one 
(CisHsoOi) in the portion of Tablets taken by the formula: 

100 (G/G)(q,/r ; ) 

in which G is the concentration, En mg per mL, of oxan- 
droJone in the Standard preparation; Cu is the concentration, 
En mg per mL, of oxandrolone In the Assay preparation, 
based on the Jabel claim; and ru and r$ are the peak re¬ 
sponses obtained from the Assay preparation and the Stan¬ 
dard preparation, respectively. 


Oxapiroz5n 



C 18 HisN0 3 293.32 

2-Oxazolepropanoic add, 4,5-diphenyh; 
4,5-DiphenyE-2-oxazolepropionic add [21256-18-8]. 

DEFINITSON 

Oxaprozin contains NLT 98.0% and NMT 102.0% of ox- 
aprazin (GsHisNOO, calculated on the dried basis. 

[NOTĘ—Because of fight sensitMty, protect all oxaprozin 
sampfes and standard Solutions from light] 

IDENTIFUCATION 

* A. INFRAHED Assorpteon (197K): Previously dried at 105° 
for 2 h 

o B. The retention time of the oxaprozin peak of the Sam- 
ple solution corresponds to that of the Standard solution, 
as obtained in the Assay : 

ASSAY 
« Procedurę 

Solution A: 0.1% phosphoric acid, pH 2.0 ± 0.1 
Mobile phase: Solution A and acetonitrile (550:450) 
Standard solution: 0.2 mg/mL of USP OxaprozEn RS En 
acetonitrile 

Sample solution: 0.2 mg/mL of Oxaprozin in 
acetonitrile 

Chromatographic system 

(See Chromatography (621), System Suita bil i ty:) 

Modę: LC 

Detector: UV 285 nm 

Column; 4,6-mm x 15-cm; 5-pm packing L7 
Column temperaturę: 25° 

Flow ratę: 1.0 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 0.73% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calcufate the percentage of oxaprozin (CieHisMOj), in 
the portion of Oxaprozin taken: 

Result = ( ru/rs ) x (G/G) x 100 

ru = peak response of oxaprozin from the Sample 
solution 

rj - peak response of oxaprozin from the Standard 
solution 

Cs - concentration of USP Oxaprozin RS in the 
Standard solution (mg/mL) 

C u = concentration of Oxaprozin in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-l 02.0% on the dried basis 

IMPURITIES 

O RES1DUE ON IGNITION (281): NMT 0.3% 

* Arsenic, Method II (211): NMT 1 ppm 

Delete the folio wing: 

** Heaw Metals, Method li (231): NMT 10 ppm* f0 Ridai i- 
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«■ ORGAMIC IMPURITIES 

Solution Ar 04% phosphoric acid adjusted with phos- 
phoric acid to a phf of 2,00 + 0.1 
Solution Br AcetonEtrile 
Mobile phase: See Tobie T 


r u = peak area of each otlier impurity from Sampie 
solution A 

r T - sum of the peak areas from Somple solution A 

F - relative response factor (see Tobie 2) 

Acceptance criteria; See Tobie 2 . 


Table T 


Time 

Solution A 

Solution B 

(min) 

(%) 

PM 

0 

70 

30 

20 

70 

30 

21 

70 

30 

60 

0 

100 

61 

70 

30 

70 

70 

30 


Diluent A: Acetonitrile, methylene cblorlde, and water 
(48:1:1) 

Diluent B: Acetonitrile and water (1:1) 

Standard stock solution: 200 pg/mL of USP Gxaprozin 
RS In acetonitrile 

Standard solution: 5 jig/mL of USP Oxaprozin RS in 
Diluent A from the Standard stock solution 
System suitability stock solution: 200 pg/mL of benzil 
in acetonitrile 

System suitability solution: 1 0 pg/mL each of benzil 
and USP Oxaproztn RS In Diluent A from the System 
suitability stock solution and Standard stock solution, 
respectively 

Sampie solution A: 1 mg/ml of Oxaprozin prepared as 
follows. Transfer about 100 mg of Oxaprozln to a 
lOCbmL volumetric fiask, Add 2 mL of methylene chlo- 
rlde, 2 mL of water, and 75 ml of acetonitnle. Sonicate 
after each solvent is added. Di lute with acetonitrile to 
volume. [Notę — This es used to monitor all known and 
unknown impurities, except Imidazolic add and 
oximide.] 

Sampie solution B: 1 mg/mL of Oxaprozln in Diluent B. 
[NOTĘ—This is used to monitor only imidazolic acid and 
oximide.] 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 238 nm 

Column: 4.6-mm x 15-cm; S-pm packing L7 
Flow ratę: 1.0 m L/m in 
injection volume: 20 pL 
System suitability 

Sam pies: Standard solution and System suitability 
solution 

[Notę—T he relafive retention times for oxaprozin and 
benzil are about 1.0 and 1.1, respectivelyj 

Suitability reguirements 

Resolution: NLT 3.0 between oxaprozin and benzil, 
System suitability solution 
Tailing factor: NMT 2,0, Standard solution 
Relative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Sampie solution A and Sampie solution B 
Calculate the percentage of imidazolic acid and oximide 
in the portion of Oxaprozin taken: 

Result - (/Wr r ) x Fx 100 

fu = peak areas of imidazolic acid or oximide from 
Sampie solution B 

rj = sum of the peak areas from Sampie solution B 

F - relative response factor (see Tobie 2) 

Calculate the percentage of any other impurity in the 
portion of Oxaprozrn taken: 

Result - (r u /fr) x Fx 100 


labie 2 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NfVIT f°/o) 

Imidazolic acid 

0,14 

145 

04 

Unidentified impurity 1 

0.42 

1.21 

0.1 

Oximide 

0.73 

0.91 

O.T 

Unidentified impurity 2 

0.84 

0.85 

04 

Unidentified impurity 3 

1.08 

1.29 

04 

Unidentified impurity 4 

t.so 

1.46 

04 

Unidentified impurity 5 

1,57 

2.09 

0.1 

To tal impurities 

— 

_ 

0,5 


[NOTĘ —The values of Hor all known impurities, except 
imidazolic acid and oximide, are found usinq Sampie 
solution A. The values of f for Imidazolic acid and ox- 
imide are found using Sampie solution Rj 

SPECIFIC TESTS 

• Loss ON Drying (731) 

Analysis: Dry at 105° for 2 h, 

Acceptance criteria: NMT 0.3% 

ADDBTIONAL REQUIREMENTS 

* Packaging and Storage: Presen/e in tight, light-resistant 

containers, and storę at controlled room temperaturę. 

« USP refehence standards (li) 

USP Oxaprozfn RS 


Oxaprozan TabBets 

DEFINITION 

Oxaprozin Tablets contain NLT 95.0% and NMT 105,0% of 
the labeled amount of oxaprozln (CisHisNCh), 

[Notę—B ecause of light sensitivity, protect all oxaprozln 
samples and standard Solutions from light.] 

IDENTIFICATION 

e A. Thin-Iayer Chromatographic Identification Test 

( 201 ) 

Sampie solution: 2 mg/mL of oxaprozin in acetone 
Developing solvent system: Ethyl acetale and glacial 
acetic acid (99:1) 

Acceptance criteria: Meet the requirements 
« B. The retention time of the major peak of the Sampie 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

A5SAY 
« Procedurę 

Solution A: 04% Phosphoric acid. Add phosphoric 
acid, dropwise, to water to obtain a pH of 2,00 ±04 0, 
Mobile pnase: Acetonitrile and Solution A (45:55) 
Standard solution: Dissolve an accurately weighed 
quantity of USP Oxaprozln RS in acetonitrile to obtain a 
solution having a concentration of about 12fig/mL of 
oxaprozin. 

Sampie stock solution: Nominally 0,6 mg/mL of ox- 
aprozin prepared as follows. Transfer a suitable amount 
of oxaprozin from NLT 20 powdered Tablets to an ap- 
propriate voJumetric fiask. Add water to 10% of the fi¬ 
nał vo!ume, and sonicate for 10 min. Add 40% of the 
finał volume of acetonitrile, and sonicate for 30 min. 
Shake by mechanica! means for an additional 30 min. 
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Add 30% of the finał volume of aceton itrile, and soni- 
cate for 10 min. Dilute with acetonitrile to volume. Pass 
through a suitable filter Use the ffitrate. 

Sample solution: Nominatly equivaient to 12 pg/mL of 
oxaprozin from the Sample stock solution in acetonitrile 
Chromatographic system 
(See Chromatogrophy (621 ), System Suita bili ty.) 

Modę: IC 

Detector: UV 285 nm 

Cofumn: 4.ó-mm x 15-cm; 5-pm packtng L7 
FJow ratę: 1.0 mL/min 
fnjection volume: 20 jiL 
System suitability 
Sample: Standard solution 
Suitabilily requirements 
Tailrng factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard solution and Sample solution 
Cafculate the percentage of the labeied amount of ox- 
aprozin (CiaHisNOJ in the portion of Tablets taken: 

Result - (rjr s ) x (Cs/Cu) x 100 


System suitability 
Sample: Stan dard solution 
Suitability requirements 
Relative standard deviation: NMT 5.0% 

Analysis 

Sam pies: Standard solution and Sample soiution 
Cafculate the percentages of benzoin, benzil, and each 
individual unspecified degradation product in the por¬ 
tion of Tablets taken: 

Result = (ru/rs) x (Cs/CJ) x (1 }f) x 100 

ru ~ peak response of benzoin, benzil, or each 

individual unspecified degradation product 
from the Sample solution 

fi - peak response of oxaprozin from the Standard 
solution 

Cs = concentration of USP Oxaprozm RS in the 
Standard soiution (mg/ml) 

Cu = nominał concentration of oxaprozin in the 
Sample solution (mg/ml) 

F - reiative response factor (see Tobie 1) 
Acceptance criteria: See Tahle 1. 


ru - peak response from the Sample solution 

fs - peak response from the Standard solution 

Cs = concentration of USP Gxaprozin RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of oxaprozin in the 
Sample solution (mg/ml) 

Acceptance criteria: 95.0%-105.0% 

PERFORMANCE TEST5 
o Dissolution (711) 

Medium: 0.05 M monobasic potassium phospbate 
buffer, pH 7.4; 1000 mL 
Apparatus 2: 75 rpm 
Time: 45 min 

Detector: UV 286 nm (maximum absorbance) 
Standard solution: A known concentration of USP Ox- 
aprozin RS in Medium. [NOTĘ—A ąuantity of methanol, 
not exceeding 5% of the finał volumą can be added to 
help soiubifize the USP Reference Standard.] 

Sample solution: FiJter portions of the soiution under 
test, suitably diluted wito Medium t if necessary. 

Anafysis 

Samples: Standard solution and Sample solution 
CalcuJate the percentage of the labefed amount of ox- 
aprozin (CsshhsNO}) dissolved by using UV absorption 
from the Sample solution In comparison with the Stan¬ 
dard soiution. 

Tolerances: NLT 75% (Q) of the labeied amount of ox- 
aprozin (C^hlsNOa) is dissofved. 

* Uniformity of Dosage Units (905): Meet the 

reguirements 

IMPURITIES 

* ORGAN1C IMPURITIES 

Soiution A and Mobile phase: Proceed as directed in 
the Assay. 

Standard solution: 0.001 mg/ml of USP Oxaprozin RS 
in acetonitrile 

Sample solution: Nomlnally 1 mg/mL of oxaprozin pre- 
pared as follows. Transfer a suitable amount of ox- 
aprozin from NLT 20 powdered Tablets to an appropri- 
ate vo!umętne fiask. Add water to 10% of the frnaJ 
voiume, and sonicate for 10 min. Add 40% of the finał 
volume of acetonitrile, and sonicate for 30 min. Shake 
by mechanical means for an additiona! 30 min. Add 
30% of the finał vo!ume of acetonitrile, and sonicate for 
10 min. Dilute with acetonitrile to volume. Pass through 
a suitable frlter. Use the filtrate. 

Chromatographic system: Proceed as directed in the 
Assay except use a column temperaturę of 20°. 


Table 1 


Natne 

Relatfre 

Retentiora 

Time 

Relathre 

Response 

Factor 

Acceptance 
Criteria, 
NMT f%1 

Benzoin 11 

0.6 

0.12 

0,2 

Oxaprozin 

1.0 

_ 


Benzil 

1 S 

0.62 

0.2 

Any indtvidual 
unspecified 
degradation 
product 

— 

1.0 

0.2 


J 2-Hydfoxy-l r 2-dtphenylethan-1 -one. 

SPECU FIC TEST5 

® WATER Determination, Method la (921): NMT 3.5% 

ADDITIONAL REQUIREMENT5 

* Packacing and Storage: Preserve in tight, light-resistant 
containers, and storę at controlied room temperaturę. 

■ USP Reference Stand ards (11) 

USP Oxaprozin RS 



CijHmCIN^O^ 286.71 

2N-1,4-Benzodiazepin-2-one, Z-chloro-LB-dihydro-B-hy- 
droxy-5-phenyh, (±)-; 

(±)-7-Chloro-1 ,3-dihydro-3-hydroxy-5-phenyl~2H-1,4- 
benzodiazepin-2-one [604-75-1]. 

DEFINITION 

Oxazepam contains NLT 98.0% and NMT 102.0% of ox- 
azepam (CisHnCINaOz), calcuJated on the dried basis. 
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IDENTIFICATION 

* A. INFRARED ABSORPTION <197K) 

* B. UlTRAVEOLET ABSORPTION <197U) 

Sample solution: 4 (ig/mL in alcohol 
AnaJytical wavelength: 229 nm 
Acceptance criteria: AbsorptMties, cafcufated on the 
dried basis, differ by NMT 3.0%. 

AS5AY 
o Procedurę 

Sample solution: Transfer about 400 mg of Gxazepam, 
accurately weighed, to a beaker, and dissoNe in 100 ml 
of dimetnylformamide, 

Analysis: Titrate the Scimple solution with 04 N tetrahu- 
tylammonium hydroxide VS. Determrne the endpoint 
potentEometricafly, ustng a calomel-glass efectrode sys¬ 
tem and taking precautions against absorption of at- 
mospheric carbon dioxide, Perform a blank determina- 
tion, and make any necessary correctEon. Each ml of 
0.1 N tetrabutylammonium hydroxide is equivatent to 
28.67 mg of oxazepam (C^HnCiNzOa), 

Acceptance criteria: 98.0%-l 02,0% on the diied basis 

IMPURITIES 

e RESIDUE ON IGNITJON <281): NMT 03% 

* ORGANIC IMPURITIES 

Prepare the Solutions immedlately before use. 

Diluent: Acetonitrite and water (50:50) 

Solution A: Dissolve 3.5 g of dipotassium hydrogen 
phosphate in 900 mL of water. Adiust with 1 N sodium 
nydroxide to a pH of 103/ and dllute with water to 1 L 
Solution B: AcetonitrEle 
Mobiie phase: See Table 1. 


Table 1 


Time 

(mM 

Solution A 

(%> 

Solution B 
<%) 

0 

75 

25 

4 

75 

25 

34 

25 

75 

45 

25 

75 

50 

75 

25 

60 

75 

25 


System suitability solution: 1 .ójug/ml of USP Ox- 
azepam Related Compound A RS and USP Chlordiaze- 
poxide Related Compound A RS and 0.8 mg/mL of USP 
Oxazepam RS in Diluent 

Standard solution: 1.6 pg/mL of USP Oxazepam RS in 
Diluent 

Sample solution: 0.8 mg/mL of Oxazepam in Diluent 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 235 nm 
Coiumn: 4.6-mm x 25-cm; 5-pm packing LI 
Fiow ratę: 1 mL/min 
Injection volume: 10 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 13 between chlordiazepoxide re¬ 
lated compound A and oxazepam related compound 
A/ System suitability solution 

Re!ative standard deviation: NMT 5,0%/ Standard 
solution 
Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of Oxazepam taken: 


Result - (rjrs) x (Cs/C u) x (1/f) x 100 - 


ru - peak area of any impurity from the Sample 
solution 

rs = peak area of oxazepam from the Standard 
solution 

Cs - concentration of USP Qxazepam RS in the 
Standard solution (mg/mL) 

Cj - concentration of oxazepam in the Sample 
solution (mg/mL) 

F = relative response facto r, see Table 2 
Acceptance criteria: See Table 2 , Disregard any peak 
representing less than 0.05% of the area of the mam 
peak. 


Table 2 


Name 

Relative 

Retention 

Time 

Relative 
Response 
Facto r 

Acceptance 
Criteria/ 
NMT (%> 

Chlordiazepoxtde 
related 
compound A 

0,7 

TO 

0.2 

Oxazepam related 
compound A 

0.8 

0.25 

0.2 

Oxazepam 

1,0 

_ 

_ 

Oxazepam related 
compound B fl 

1.2 

0,90 

0,2 

Oxazepam related 
compound O 

1 A 

TO 

0.2 

Oxazepam related 
compound D c 

2.0 

TO 

0.2 

Any śndividual 
unknown impurity 

— 

— 

0.10 

Total Emnunties 

— 

— 

TO 


p 7-thtoro-2-oxo-5-phenyl-2,Tdihydrci-1 ft-benzodiazepin-3-yI acetale. 
b 6 -Cli I oro-4-p h eny I qu En azo I tne-2- ca rbaj dehy d e. 
c 5XTh toro-2 - a m En o be n zo phenone. 


5PEC9FIC TESTS 
® PH (791) 

Sample: A suspenston of 1 g of Oxazepam in 50 mL 
water 

Acceptance criteria: 4.8-7.0 

• lOSS ON DRYING (731) 

Analysis: Dry at a pressure below 5 mm of mercury at 
105° for 3 h. 

Acceptance criteria: NMT 2.0% 

ADDiTJONAL REQUIREMENTS 

• Packagbng and Storage: Preserve in well-dosed 

contatners. 

• USP REFERENCE Standards (11) 

USP Chlordiazepoxide Related Compound A RS 
7-Chioro-l/3-dihydro-5-phenyh2ff-1,4-benzodiazepin- 
2-one 4-oxide, 

C 15 H 1 tClNz02 286.71 
USP Oxazepam RS 

USP Oxazepam Related Compound A RS 
7-Chloro-5-phenyl-4/5-dihyoro-1 H-benzodEazepine-2/ 3- 
dione. 

C^HnCINzOz 286.71 


Oxazepam CapsuBes 

DEF1NITION 

Oxazepam Capsules contain NLT 90.0% and NMT 110,0% 
of the labeled amount of CisHuGNaOa. 
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IDENTIFICATION 

* The retention time of the major peak of the Sampfe solu* 

tion corresponds to that of the Standard solution , as ob- 
tained in the Assay. 

ASSAY 

* Procedurę 

Diluent: Methanol and water (9:1) 

Buffer: 8.5 g/L of monobasio potassium phosphate in 
water. Adjust with 1 N sodium hydroxide to a pH of 
6,5* 

Mobile phase: Methanol and Buffer (3:2) 

Standard solution: OJ mg/mL of USP Oxazepam RS in 
Diluent 

Sample solution: 0.1 rna/mL of oxazepam in Diluent , 
from the contents of NLT 20 Capsuies. [Notę—S onicate 
for 15 min and shake for 15 min. Pass through a filter 
of 0,45-pm porę size,] 

Chromatographic system 
(See Chromatograpny {62*\) t System Suitability.) 

Modę: LC 

Detecton UV 232 nm 

Cofumn: 4.6-mm x 15-cm; 5-pm packing LI 

Row ratę: 1 mL/min 

injection size: 20 pL 

Run time: At ieast 1,7 times the retention time of 
oxazepam 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 1,5 
Relative standard deviation: NMT 2,0% 

Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of C15HUCIŃ2O2 in the portron 
of Capsuies taken: 

Resutt = (ru/h) x (Cs/Cu) x 100 

ru - peak response from the Sample solution 

fs “ peak response from the Standard solution 

Cs - concentration of USP Oxazepam RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of oxazepam rn the 
Sample solution (mg/mL) 

Acceptanoe criteria: 90.0%-t 10.0% 

PERFORMANCE TESTS 
» DlSSOLUTlON (711) 

Medium: 0.1 N hydrach lork: acid; 1000 ml 
Apparatus 2: 75 rpm 
Time: 60 min 

Standard stock solution: 0,1 mg/mL of USP Oxazepam 
RS in methanol 

[NOTĘ—Prepare NMT 30 min before use.] 

Standard solution: 0.01 mg/mL of USP Oxazepam RS 
in Medium from the Standard stock solution. [Notę— 
Keep it at about ó a for the Anaiysis , This solution is 
stable for 72 h if kept refngerated,] 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size. Keep 
it at about 6° for the Anaiysis. 

Mobile phase: Methanol, water, and olaciat acetlc acid 
(60:40:1) 

Chromatographic system 

(See Chromatography (62 1), System Suitability/) 


Modę: LC 

Detector: UV 232 nm 
Column: 4-mm x 15-cm; packing L7 
Row ratę: 2 mL/min 
Injection size: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor; NMT 1,5 for the oxazepam peak 
Relative standard deyiation: NMT 3.0% 

Anaiysis 

Samples: Standard soiutbn and Sample solution 
Tolerances: NLT 75% (Q) of the labeled amount of 
CisHhCINż 0 2 is dissolved, 

» Uniformity of Dosace Units (905): Meet the 
requirements 

IMPURITIE5 
Organie Bmpurities 
* PROCEDURĘ 

Diluent, Buffer, and Mobile phase: Proceed as di- 
rected in the Assay , 

Standard solution: 2 pg/mL of USP Oxazepam RS in 
Diluent 

Sample solution: 0.2 mg/mL of oxazepam in Diluent , 
from the contents of NLT 20 Capsuies. [Notę—S onicate 
for 15 min and shake for 15 min. Pass through a fiiter 
of 0.45-pm porę size,] 

Chromatographic system: Proceed as directed in the 
Assay. 

Run time: 3.5 times the retention time of oxazepam 
System suitability 
Sampfe: Standard solution 

Suitability requirements 
Tailing factor: NMT 1.5 
Refative standard deviation: NMT 2.0% 

Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Capsuies taken: 

Resułt = (ru/h) x (Cs/Cu) x 100 

ry = peak response of each mdividual impurity 
from the Sampfe solution 
h = peak response of oxazepam from the 
Standard solution 

Cs = concentration of USP Oxazepam RS in the 
Standard solution (pg/mL) 

Cu - nominał concentration of oxazepam in the 
Sample solution (pg/mL) 

Acceptance criteria 

IndMdual impurities: See Impurity Tobie 7. [Notę— 
Disregard peaks less than 0,05%,] 

Total fmpurities: NMT 0,5%, not including 2-amino 
5-eh I oro benzop hen o n e 


Impurity Tabte 1 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%1 

Oaazepam 

1.0 

_ 

2-Amino 5 -chlorobenzophe- 
nonę 

2.7 

0.5 

Any indwtdual unspetffied deg- 
rada tion product 

— 

01 


ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in weILdosed 
containers. 
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O USP Reference Standards (11) 
USP Oxazepam RS 


0xazepam TalbSefts 

DEFINITION 

Oxazepam Tabiets contain NLT 90,0% and NMT 110*0% of 
the labeled amount of oxazepam (C^HuCIN^Oa), 

IDENTIFICATION 

* A, The Sampie solution in the Assay exhlbits a maximum 
absorbance at 229±2 nm. 

ASSAY 

« Procedurę 

Standard solution: 4pg/mL of USP Oxazepam RS in 
alcohol 

Sarnpfe stock solution: Weigh and flnely powder NLT 
20 Tabiets. Transfer a portion of the powder, nominałiy 
equivalent to 50 mg of oxazepam, to a medium-pore 
size, sintered-glass funnel that is fitted into a smali suc- 
tion fiask. Ada 25 mL of aleohal, mix with the aid of a 
stirring rod, and after about 5 min apply gentle suction 
to remove the extracL Repeat the extraction with four 
additional 25-mL portions of alcohol, transfer the ex- 
tracts to a 250-mL volumetric fiask, and d Elu te with ab 
cohol to voIume. 

Sampie solution: Di lute 2.0 mL of Sampie stock solution 
with atcohol to 100 mL. 

Instrumental conditions 
(See Uftraviolet-Visible Spectroscopy ($57).) 

Modę: UV 

Analytical wavelength: 229 nm 
Celi: 1 cm 
Blank: Afcohol 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of ox- 
azepam (CisnilCINzOz) in the portion of Tabiets 
taken: 

Result - (Ay/As) x ( C$/Cu ) x 100 

Au = absorbance of the Sampie solution 
As = absorbance of the Standard solution 
Q = concentration of USP Oxazepam RS in the 
Standard solution (pg/mL) 

Cu = nominał concentration of oxazepam in the 
Sampie solution (j.ig/mL) 

Acceptance criteria: 90,0%-f 10.0% 

PERFORMANCE TESTS 

o DlSSOLUTION (711) 

Medium: 0.1 N hydrochloric acid; 1000 mL 
Apparatus 2: 50 rpm 
Time: 60 min 

Mobile phase: Methanol, gladal acetic acid, and water 
(60:1:40) 

Sampie solution: Pass a portion of the solution under 
test through a suitable fliter 

Standard solution: Prepare a known concentration of 
USP Oxazepam RS in Medium at a known concentration 
simEiar to tne Sampie solution. [Notę—A vofume of alco- 
hol not to exceed 10% of the finał total voiume may be 
used to dfssoive USP Oxazepam RS.] 


Chromatographic system 

(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 232 nm 
Column: 4-mm x 30-cm; packing 17 
Flow ratę: 2 mL/min 
Injection volume: 10 pL 
System suitability 
Sampie: Standard solution 
Suitability reguirements 
Relative standard devration: NMT 3.0% 

Anaiysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of ox- 
azepam (C^HnCINzCb) dissolved, using the peak re- 
sponse of oxazepam from the Sampie solution In com- 
parison to that from the Standard solution , 

Tolerances: NLT 80% (Q) of the labeled amount of ox- 
azepam (CisHnCJNzOz) is disso!ved. 

® Uniformity of Dosage Units (905): Meet the 
req u i rem en ts 

ADDITBONAL REQUIREMENTS 

* Packaging and Storage: Preserve in wefl-closed 
containers. 

o USP Reference Standards (11) 

USP Gxazepam RS 


Oxcarfaazep8ne 



CjsHuNjOj 252.27 

5H-Dibenz[b,/]azepine-5“Carboxamide, 10,11-dihydro- 
10-oxo-; 

10,11 -Dihydro J0-oxo-5H-dibenz[b,/]azep!ne-5-tarboxarmde 
[28721-07-5], 

DEFINITION 

Oxcarbazepine contains NLT 98.0% and NMT 102,0% of 
oxcarbazepine (CisHizNzGz), talculated on the anhydrous 
basis. 

IDENTIFICATION 

* A. INFRARED AB50RPTION (197K) 

[NOTĘ—If the spectrum obtained shows differences, dis- 
solve the substance to be examined in chloroform, and 
evaporate to dryness. Compare the spectrum of the res- 
idue to that of a similarly prepared USP Oxcarbazepine 
RS.] 

o B, The retention time of the major peak of the Sampie 
solution corresponds to that of the Standard solution , as 
obtained in the Assojc 

ASSAY 

® Procedurę 

Buffer: 6.8 g/L of monobasic polassium phosphate in 
water. For each liter prepared, add 2 mL of triethyl- 
aminę, and mix. Adjust with phosphoric acid to a pH of 
6.0 ± 0 . 1 . 

Mobile phase: Methanol, acetonitrile, and Buffer 
(11:8:31) 

Standard solution: OJ mg/mL of USP Oxcarbazepme 
RS in Mobile phase 

Sampie solution: OJ mg/mL of Oxcarbazepine in Mo~ 
bile phase 
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Chromatographic system 

(See Chromatography {621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 25-cm; 5-jim packing LI 

Column temperaturę: 50“ 

Flow ratę: 1.5 mL/min 
Injection volume: IGpL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relative standard deviation: NMT 2,0% 

Anafysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of oxcarbazepine (CisHuNaOz) 
in the portion of Oxcarbazepine taken: 

Result " (r u /r$) x (Q/Q x 100 

rv - peak response from the Sample solution 

A = peak response frorn the Standard solution 

Cs = concentration of USP Oxcarbazepine RS in the 
Standard solution (mg/mL) 

Cu - concentration of 0xcarbazepine in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-] 02.0% on the anhydrous 
basis 

IMPURiTlES 

* RESIDUE on Icnition (281): NMT 0.1% 

Oelete the foliowing: 

9 * Heaw Metals, Method II (231): NMT 10 ppm* { omdai i- 

jan-2018) 

• Orcanic smpurities, Procedurę i 

[Notę—I f oxcarbazepEne related compound A and oxcar- 
bazepine related compound B are known process impu- 
rities. Organie fmpurities , Procedurę 2 is recommended.j 
Mobile phase: Prepare as directed in the tooy. 

System suitability solution: 0.1 mg/mL each of USP 
Oxcarbazepine RS and USP Carbamazepine RS in Mobile 
phase 

Standard solution: 0.25 |ig/mL of USP Oxcarbazepine 
RS in Mobile phase 

Sample solution: 0*5 mg/mL of Oxcarbazepine in Mo¬ 
bile phase 

Chromatographic system: Proceed as directed in the 
Asst/y, except to use a run time 10 times the retention 
time of oxcarbazepine. 

System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NLT 8.0 between oxcarbazepine and car- 
bamazepine, System suitability solution 
Relative standard deviation: NMT 10.0%, Standard 
solution 

Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity In the por¬ 
tion of Oxcarbazepine taken: 

Result = (ru!h) x (Cs/C y ) x (1/f) x 100 

fu — peak response of each impurity from the 
Sample solution 

fs = peak response of oxcarbazepine from the 
Standard solution 

C; - concentration of USP Oxcarbazepine RS in the 
Standard solution (mg/mL) 

Cu ~ concentration of Oxcarbazepine in the Sample 
solution (mg/mL) 

F - relative response facto r (see Tobie 1) 


Acceptance criteria: See Table ?. 


Tabie 1 


Na me 

Relative 

Reten¬ 

tion 

Time 

Relativs 

Re' 

sponse 

Factor 

Acceptance 
Criteria, 
IMIWT (%) 

OxcarbazeDine 

1.0 

TO 

,_. 

CarbamazeDine™ 

1.7 

T9 

0,5 

Oxcarbazepine related 
compound E 

2,1 

1.2 

0,05 

Methoxvcarbamazepi 

2,5 

1.6 

0.05 

Carbamazepine related 
comDOund B c 

7.4 

13 

0.05 

M e tli ox vd i be n zazep i n e d 

7.9 

T5 

0.05 

Any individual unspeci- 
fied impurity 

— 

1.0 

0.05 

To tal rmpunties 

— 

— 

TO 


11 5 H- Di be nz[ h f /]azepin e-5 - ta rbox a m i d e. 
b 10-Mefcboxy-5H-Dlbenz[b,/]azepine-5-ęarboxarnide, 

* 5H-Dtbenz[b,f]azepine. 

0 10-MethQxy-5i4-Dibenz[b,/]azepine. 

* Orcank Impurities, Procedurę 2 

Buffer A: 0,004 mol/L of monobasic potassium phos- 
phate and 0,063 mol/L of dibasic sodium phosphate 
Buffer B: To 1 L of 3*6 g/L edetate disodium in water 
add 1 L of Buffer A. 

Diluent: 1.8 g/L of ascorbic acicl in water 
Solution A: Acetonitrlle, tetrahydrofuran, Buffer B, and 
water (1:2:2:15) 

Solution B: Acetonitrile, tetrahydrofuran, Buffer B, and 
water (6:1:1:2) 

Mobile phase: See Table 2. 


Table 2 


Time 

fmirO 

Solution A 

<%> 

Solution B 
<%) 

0 

80 

20 

1 

80 

20 

29 

30 

70 

30 

30 

70 

33 

80 

20 

42 

80 

20 


System suitability solution: 2 jig/mL each of USP Gx- 
carbazepine Related Compound A RS, USP Oxcarbaze- 
pine Related Compound B RS, USP Oxcarbazepine Re¬ 
lated Compound D RS, and USP Oxcarbazepine Retated 
Compound L RS In a 1:1 mixture of acetonitrile and 
Diluent 

Standard stock solution: 0.1 mg/mL of USP Oxcarba- 
zepśne RS in acetonitrile 

Standard solution: 2 pg/rnL of USP Oxcarbazepine RS 
In a 1:1 mixture of acetonitrile and Diluent 
Sample solution: 1.0 mg/mL of Oxcarbazepine in a 1:1 
mixture of acetonitrile and Diluent 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 240 nm 

Column: 4.6-mm x 25-cm; 3-pm packing LI 

Column temperaturo: 50° 

Flow ratę: 0,8 mL/min 
Injection volume: 50 ^iL 
System suitability 

Samples: System suitability solution and Standard 
solution 
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Suitability requirements 

Resolution: NIT 1.0 between oxcarbazepine related 
compound A and oxcarbazepine related compound 
B; NIT 12 between oxcarbazepine related compound 
D and oxcarbazepfne related compound E, System 
suitability solution 

Relatfve standard deviation: NMT 5.0%, Standard 
solution 

Analysis 

Samples: Standard solution and Sample solution 

Calculate the percentage of each impurity in the por- 
tion of Oxcarbazepine taken; 

Result = (ru/n) x (Cs/Cu) x(l/F)x!00 

fu - peak response of each impurity from the 
Sample solution 

r s = peak response of oxcarbazepine from the 
Standard solution 

G “ concentration of USP Oxcarbazepine RS rn the 
Standard solution (mg/mL) 

Cu - concentration of Oxcarbazepine in the Sample 
solution (mg/mL) 

f = reiative response factor (see Tabfe 3) 

Acceptance criteria: See Table 3. [Notę—D isregard any 
peak below 0.03%.] 


Tabk 3 


Name 

Refative 

Reten- 

tion 

Time 

Relative 

Re- 

spp nse 
Factor 

Acceptance 
Criteria, 
NMT {%) I 

Oxcarbazepine related 
compound F' 

0.76 

0.59 

0.2 

Oxcarbazeprne 

1.0 

_ . 

__ 

W-Carbamoyl ox- 
carbazepine b 

1# i 

0.91 

0.05 

Oxcarbazepine related 
compound A c 

1.2 

U 

0.2 

Oxcarbazepine related 
compound B d 

1.3 

1.1 

0.1 

Di b e nzazepin od ion e e 

1.7 

2.0 

OJ 

Oxcarbazepine related 
compound D r 

2.3 

1.7 

0.2 

Oxcarbazepine related 
compound E 

2.4 

33 

0.05 

Any individual unspeci- 
fjed impurity 

— 

1.0 

0.05 

Total impurities 

— 

— 

1.0 


a 10,11-Dioxo-1 G, 11 -dihydro-5tf<libenzo[b,f|azepine-3-carboxamide. 

Ll W-CarbamoyE-10-oxo-10,11 -dihydro-5H-dibenzo[i;,fjazepine-5“CarboX“ 
amide. 

'■ N-Formyl-1 0-oxo-10,11-dihydro-5Jfdiberizo[b,/Jazepine-5-carboxamide. 
d N-Acetyl-10 -qxgJ OJ T-dihydro-5H-diben£o[b,/]a£epine-5-carbaxamide. 
e 5H‘Dibenzo[b,r]a£epine-10,11 -dione. 

1 1G-(10-Oxo-10,1 l-dihydrtj-5H-dibenzo[b,/]azepine-5“Carboxamido)-5H- 
d i be n za[b, f] azep i ne-5 - carb oxa mide. 

SPECIFIC TESTS 

* Water DeterminatioW/ Method la (921): NMT 0.5% 

ADDITIONAL REQU HREftlENTS 

o Packaging and Storage: Preserve in well-ciosed contain- 
ers. Storę at contro!led room temperaturę. 

* Labelbng: If a test for Organie Impurities other than Proce¬ 

durę 1 is used, the labeling States the test with which the 
articfe complies. 


• USP Reference Standards (11) 

USP Oxcarbazepine RS 
USP Carbamazepine RS 
USP Gxcarbazepine Related Compound A RS 
N-Formyl-10-oxo-10,11 -dihydn>5/i“dibenzo[fr,/]azepine- 
5-carboxamide. 

CifiHiaNzOa 280.28 

USP Oxcarbazepine Related Compound B RS 
N-Acetyl-10-oxo-10,11 -dihydro-5tf-diben2o[b,f|azeplne- 
5-carboxamide. 

Ci 7 HmN 2 0 3 294.30 

USP Oxcarbazepine Related Compound D RS 
1 Q-(10-Qxo-1 0,1 ^-dihyd^o-5ff-d^benzo[5 / /]azep^^e- 
5 ~carb 0 xa mido) H-dibenzo[b, f]azepi ne- 
5-carboxamide. 

CjoHaaWiOs 486.52 

USP Oxcarbazepine Related Compound E RS 
10(11 /d)-Oxo-5H-Dibenz[b,/jazepine. 

C 14 HhNO 209.24 


Qxcarbazepine Orał Suspensioai 

DEFINmON 

Oxcarbazepine Orał Suspensien contatns NLT 95.0% and 
NMT 105.0% of the labeled amount of oxcarbazepine 
(Cu HiaNaO*). 

IDENTIFICATION 

a A, The retentlon time of the major peak from the Sample 
solution corresponds to that from the Standard solution , 
as obtained in the Assay. 

ASSAY 
® Procedurę 

Protect all Solutions from llght. 

Buffer: Dissoke 1.36 g of sod tum acetate trihydrate and 
O.ó g of glacial acetic acid in 1 L of water. Adjust wlth 
glacia! acetic add to a pH of 4.4. 

Solution A: Aceton I trile, tetrahydrofuran, terć-butyl 
methyl ether, and Buffer (130:30:9:830) 

Solution B: Aceton itrile, tetrahydrofuran, terf-butyl 
methyl ether, and Buffer (670:30:9:290) 

Mobile phase: See Table 1. 


Table 1 


Time 

(min) 

Solution A 

(%) 

Solution H 

(%) 

0 

93 

7 

2 

90 

10 

10 

90 

10 

25 

10 

90 

26 

93 

7 

35 

93 

7 


Diluent: Disso3ve OJ g of ascorbic acid and 1 mL of 
acetonitrile in 1 L of water. 

Standard stock solution: 1 mg/mL of USP Oxcarbaze- 
pine RS in acetonitrile. Sonicate to aid in dissolution. 

Standard solution: 0.25 mg/mL of USP Oxcarbazepine 
RS from the Standard stock solution , p rep a red as follows. 
Di lute a sultable volume of the Stanaara stock solution 
first in Diluent, using 70% finał volume. Al Iow the solu¬ 
tion to equi!ibrate to room temperaturę, and di lute with 
acetonitrile to volume. 

Sample solution: 0.25 mg/mL of oxcarbazepine from a 
portion of Orał Suspension, p rep a red as follows. Dis- 
solve first in Diluent using 8% of finał vofume f fili 30% 
of finał volume with acetonitrile. Sonicate for 15 min. 
Add Diluent to fili 36% of finał volume. Shake the fiask 
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yigorously* AElow the sofution to equilibrate to room 
temperaturę, and di lute with Diluent to vofume. 

System suitability stock solution: 0.01 mg/mL of USP 
Gxcarbazepine Related Compound A RS and 0,02 mg/ 
mL of USP Oxcarbazepine Related Compound C RS in 
aceton it nie 

System suitability solution: 0,5 pg/mL of USP Oxcar- 
bazepine Related Compound A RS and 1 ug/mL of USP 
OxcarbazepIne Related Compound C RS from the Sys¬ 
tem suitability stock solution, In Standard solution 
Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Colurnn: 3,G-mm x 25-cm; 3-^im pacldng LI 

Cofumn temperaturę: 5Q Q 
Flow ratę: 0,6 mL/min 
Injection volume: 5 pL 
System suitability 

Sam pies: Standard solution and System suitability 
solution 

[Notę —Ref er to Tabfe 2 for the relative retention times.] 
Suitability reguirements 

Resolution: NLT 13 bet we en oxcarbazepine related 
compound C and oxcarbazeprne related compound 
A, System suitability solution 

Relative standard deviation: NMT 2.0%, Standard 
sofution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calcuiate the percentage of the labeied amount of ox- 
carbazepine (CiiHtzNaOz) in the portfon of Orał Sus¬ 
pension taken: 

Resuit = ( r u lr s ) x (C 5 /Cu) x 100 

r u = peak response of oxcarbazepine from the 
Sample solution 

r$ ~ peak response of oxcarbazepine from the 
Standard solution 

Cs = concentrafEon of USP Oxcarbazepine RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of oxcarbazepine in the 
Sample solution (mg/mL) 

Acceptance criteria: 95,0%-1 05,0% 

PERFORMANCE TESTS 
® DI550LUTJGN <711) 

Medium: 1% sodium dodecyl suEfate in water; 890 mL 
Apparatus 2: 75 rpm 
Time: 30 min 

Analysis: Shake manuafly a bottle of Orał Suspension 
for about 20 s. Using a 10-mL syringe, draw 10.0 ml of 
the Orał Suspension, Aftach a long needle to the sy- 
rlnge. Deliver carefulfy 10.0 mL of Orał Suspension 
through the needle to the bottom of the vessei contain- 
Ing preheated Medium. Take about 10 mL of the Me¬ 
dium from the vessel to clean the syringe, and transfer 
it back to the vesseL Start the paddfe rotation immedi- 
ateiy after introduction of each sample. 

Mobile phase: Methanol, acetic acid, and water 
(24:1:75) 

Standard solution: 0.7 mg/mL of USP Gxcarbazepine 
RS in Medium 

Sample solution: Pass a pardon of the solution under 
test through a suitable filter of 1-)im porę size, discard- 
ing the flrst few mL. 


Chromatographk system 

(See Chromotograpny (621 }, System Suitability.) 

Modę: LC 

Detector: UV 310 nm 

Column: 4.6-mm x 25-cm; 10-pm packing L10 

Column temperaturę: 30° 

Flow ratę: 1.5 mL/min 
Injection vofume: IOliL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Relative standard deviation: NMT 2,0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calcuiate the percentage of the labeied amount of ox- 
carbazepine (Ci$H lz N z G2) dissotved: 

ResuEt - (ry/rs) x (Cs/L) x V x 100 

ru - peak response from the Sample solution 

rs “ peak response from the Standard solution 

Cs ~ concentration of USP Oxcarbazepine RS in the 
Standard solution (mg/mL) 

L - label claim (mg in 10 mL) 

V — volume of Medium , 900 mL 
Tolerances: NLT 80% (Q) of the labeied amount of ox- 
carbazepine (C15H12N2O2) is dissolved. 

* Deliverable Volujuie (698): Meets the reguirements 

IMPURITIES 
® ORCANIC iMPURITrES 

Protect all Solutions from light, 

Solution A, Solution B, Mobile phase, Diluent, System 
suitability solution, Sample solution, and Chromato- 
graphic system: Proceea as directed in the Assay. 
Standard stock solution: 0,5 mg/mL of USP Carbama¬ 
zepine RS in acetonitrile. Sonicate to aid in dissolution. 
Standard solution: 0.5 pg/mL of USP Carbamazepine 
RS from the Standard stock solution p rep a red as follows. 
Dii ute a volume of the Standard stock solution first in 
Diluent, using 70% of finał vofume. Cool to room tem¬ 
peraturę, and dilute with acetonitriie to volume. 

System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reąuirements 

Resolution: NLT 1.3 between oxcarbazepine related 
compound C and oxcarbazepine related compound A 
peaks, System suitability solution 
Re!ative standard deviatlon: NMT 5,0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of any indrvidual impurity in 
the portion of Orał Suspension taken: 

Resuit = (ru/r$ x (Cs/Cu) x (l/f) x 100 

r 0 - peak response of each individual impurity 
from tne Sample solution 

r$ = peak response of carbamazepine from the 
Standard solution 

C 5 = concentration of USP Carbamazepine RS in 
the Standard solution (mg/mL) 

Cu - nominał concentration of oxcarbazepine in the 
Sample sofution (mg/mL) 

F - relatrve response factor (see labie 2) 

Acceptance criteria: See Tobie 2. 
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Table 2 


Name 

Rdative 

Retention 

Time 

ReBative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%\ 

Acridine carboxylic 
acid n 

0.24 

n.i 

OJ 

Garb a m a ze pi n edi on e b 

0.65 

0,63 

0.2 

OxcarbazeDine 

1*0 

1.0 

_ _ 

Oxcarbazepine related 
compound O 

1.33 

12.5 

0.1 

Oxcarbazepine related 
compound A d ' c 

1.38 

— 

— 

Carbamazepine 

1.66 

1.0 

_. 

DibenzazeDinodione r 

1,97 

1.1 

0,2 

Acridine^ 

2,49 

11.1 

0.1 

Dibenzazeplnone h 

2.62 

2.9 

OJ 

Any unspecified indi- 
vidual degradatton 
product 

— 

1.0 

OJ 

Total impurities 


_, 

0.8 


a Acridine-9“Carboxylic add. 

b 10J7-Dróxo-l OJ 1 -dihydrQ-5tf-dibenza[ij,flazepme~5<arbQxamrde. 

* Acridin-9(TQft)-one, 

d W-Formyl-10-oxo-10J 1 -dihydro-Stf-dibenzo[6,/iazepine-5-carboxamrde, 
c For system suitabifity purposes onSy. 

1 5H-Dibenzo[&,^azepine-1 OJ 1-dione. 
g Acridine, 

ri 10(11 tf>Gxo-5tf-dibenz[b,/]azepine. 

SPEOJF0C TESTS 
« PH <791): 2.5-3.7 

o Microbial Enuiweration Tests (61) and Test for Specified 
Mkroorganisiuis (62): The total aerobic microbial count 
does not exceed 1 O 2 cfu/mL, The total yeasts and molds 
count does not exceed 10 1 cfu/mL It meets the require- 
ments of the test for absence of Escherichia coli . 

ADDITI0NAL REQUIREMENT$ 

* Packagimg and Storage: Preserve in light-resistant eon- 

tainers, Storę at controfled room temperaturę, 

* USP Reference Standard* (11) 

USP Carbamazepine RS 
USP Oxcarbazepine RS 

USP Gxcarbazeptne Related Compound A RS 
N-Formyl-10-oxo-10,11 “dihydro-5L/-dibenzo[d,fIazepme- 
5-carboxamide. 

Ci^HuN.Os 280*28 

USP Oxcarbazepine Related Compound C RS 
Acridm-9(l0H>one* 

CtaHsNO 195.22 


Oxcarbazepine TabBets 

DEF1NITION 

Oxcarbazepine Tablets contain NLT 90,0% and NMT 
110*0% of the labeled amount of oxcarbazepine 
(Ci sHłrffcGa). 

IDENTIFICATION 

* A* Bnfrared Absorption (197K) 

Sample: Weigh about 840 mg of crushed Tablet pow- 
der, and add to a 50-ml volumetric fiask. Add 45 mL of 
chloroform, and shake the fiask for 30 min on a me- 
chanical shaker. Add chloroform to volume, centrifuge, 
and collect the supernatant in a Petri dish. Evaporate 
the supernatant on a water bath at 60°, Dry the resi- 
due, and crush the residue thoroughly with potassium 
bromide in the ratio of 1:100. 


* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay . 

ASSAY 

* Procedurę 

Buffer: 6.8 g/L of monobasic potassium phosphate in 
water. Add 2 mL of triethylaminę* Adjust with phos- 
phoric acid to a pH of 6.0. 

DHuent: Methanol and water (80:20) 

Mobile phase: Methanol, acetonttrile, and Buffer 
(22:16:62) 

Standard stock solution: 0,5 mg/mL of USP Gxcarba- 
zepine RS in Diluent Son kation may be used to a id in 
dissolutton* 

Standard solution: 0.1 mg/mL of USP Qxcarbazepine 
RS in Mobile phase from the Standard stock solution 
Sample stock solution: Nominally equivalent to 
1.2 mg/mL of oxcarbazepine from a portion of finely 
powdered (NLT 20) Tablets, p repa red as follows. Trans¬ 
fer a werghed quantity of powdered Tablets, equivalent 
to 600 mg of oxcarbazepine, to a 500-mL volumetric 
fiask, Add Diiuent to fili 50% of the finał volume* Soni- 
cate for 15 min with intermittent swirling, cool to room 
temperaturo, and di tutę with Diiuent to volume. Pass 
this solution through a suitable 2jim gtass filter, and 
discard the first portion of the filtrate. 

Sample solution: 0,1 mg/mL of oxcarbazepine in Mo¬ 
bile phase from a portion of the filtrate obtained from 
the Sample stock solution 
Chromatographic system 
(Se e Chroma tog ropny {62 1), Sys tem S uita b iii ty,) 
h/lode: LC 

Detector: UV 215 nm 
Coiumn: 4.6-mm x 25-crn; 5 -Lim patking LI 
Flow ratę: 1.5 mL/min 
injection voiume: 10 [iL 
Temperatures 
Sample: 5° 

Coiumn: 50 c 
System suitability 
Sample: Standard solution 
Sultabliity requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2*0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of ox- 
carbazepine (C15H12N2O2) in the portion of Tabiets 
taken: 

Result - (Wcs) x {Ce/ Cu) X 100 

fu - peak response from the Sample solution 

r 5 - peak response from the Standard solution 

Q = concentration of USP Oxcarbazepine RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of oxcarbazepine in the 
Sample solution (mg/mL) 

Acceptance eriteria: 90,0%-110.0% 

PERFORMANCE TESTS 
fi Dissolution (711) 

Test 1 
Medium 

For Tabiets labeled to contain 150 mg: 0.3% (w/v) 
sodium dodecyl sulfate in water; 900 ml, deaerated 
For Tablets labeled to contain 300 mg: 0.6% (w/v) 
sodium dodecyl sulfate in water; 900 mL, deaerated 
For Tablets labeled to contain 600 mg: 1.0% (w/v) 
sodium dodecyl sulfate in water; 900 mL, deaerated 
Apparatus 2: 60 rpm 
Times: 30 and 60 min 

Standard stock solution: 0,35 mg/mL of USP Oxcar- 
bazepine RS in methanol 
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Standard soiution: Dilute the Standard stock soiution 
with the corresponding Medium to obtain a finał con- 
centration of 0.01 75 mg/mL of USP Oxcarbazepine RS. 
Sampfe soiution: Use portions of the soiution under 
test passed through a suitable filter of 0.45-pm porę 
size. The volume of the soiution under test withdrawn 
must be replaced by the same volume of correspond¬ 
ing Medium. Dilute with the appropriate Medium Ef 
necessary, accordlng to the Tablet strength, to obtain 
a finał concentration simElar to that of the Standard 
soiution . 

Instrumental conditions 
Modę: UV-Vis 

Analytical wavelength: 256 nm 
Analysis 

Sam pies: Standard soiution and Sampfe soiution 
Calculate the percentage of the labeled amount of ox- 
carbazepine (C^H^f^bCh) dissolved at 30 min (Qjo): 

Qso = (AJAs) x (Cs/ i) x D x 1/ x 1 00 

Calculate the percentage of the fabeled amount of ox- 
carbazepine (CtsH^hhOa) dissolved at 60 min (Q 60 ): 

Q« = [(Aut A$ x (Cs/0 x D x 1/ x 100] + [Q i0 x (V £ /V)] 


Calculate the percentage of the labeled amount of ox- 
carbazepine (Ci^H^N^G?) dissolved at 60 min (Qtfo): 

Qeo - [(AutAd x (Cs/L) x D x l/x 100] + [Qsn x (V s /V)] 

Au = absorbance of the Sampfe soiution 
- absorbance of the Standard soiution 
Cs - concentration of the Standard soiution 
(mq/mL) 

L - labelclaim (mg/Tablet) 

D = dilution factor of the Sampfe soiution 
V = volume of Medium , 900 mL 
Vs = volume of the soiution under test withdrawn 
(mL) 

Tolerances 

For Tablets fabeled to contain 150 or 300 mg: NLT 

70% (Q) of the labeled amount of oxcarbazepme is 
dtssolved in 30 min, and NLT 80% (Q) of the labeled 
amount of oxcarbazepine is dissołved In 60 min. 

For Tablets labeled fo contain 600 mg: NLT 50% 
(Q) of the labeled amount of oxcarbazepine is dis- 
solved in 30 min, and NLT 80% (Q) of the labefed 
amount of oxcarbazeptne is dlssolved in 60 min, 

* Uniformity of Dosage Unłts {905): Meet the 
reguirements 


Au - absorbance of the Sample soiution 

- absorbance of the Standard soiution 
Cs - concentration of the Standard soiution 

(mg/mL) 

i = label claim (mg/Tablet) 

D - dilution factor of the Sample soiution 
V - volume of Medium, 900 mL 

- volume of the soiution under test withdrawn 

(ml) 

Tolerances: NLT 70% (Q) of the labeled amount of 
oxcarbazepine is dlssolved in 30 min, and NLT 80% 
(Q) of the labeled amount of oxcarbazeplne is dis- 
solved En 60 min. 

Test 2: If the product complies with this test, the label- 
ing indicates that the product meets USP Dissoiution 
Test 2 . 

Medium 

For Tablets labeled to contain 150 mg: 0,3% (w/v) 
sodium dodecyl sulfate in water; 900 mL, deaerated 
For Tablets labeled to contain 300 mg: 0.6% (w/v) 
sodium dodecyl sulfate in water; 900 mL, deaerated 
For Tablets labeled to contain 600 mg: 1.0% (w/v) 
sodium dodecyl sulfate En water; 900 ml, deaerated 
Apparatus 2: 60 rpm 
Times: 30 and 60 min 

Standard stock soiution: 3.3 mg/mL of USP Gxcarba- 
zepine RS in methanol. [Notę—T his soiution is stable 
for 22 h at 10 °,] 

Standard soiution: DElute the Standard stock soiution 
with the corresponding Medium, according to the Tao- 
let strength, to obtain a finał concentration of (L/900) 
mg/mL, where L is the label claim In mg/Tablet. 
Sample soiution: Use portions of the soiution under 
test passed through a suitable filier of 0 . 45 -pm porę 
size. The volume of the soiution under test withdrawn 
must be replaced by the same volume of correspond¬ 
ing Medium. 

Instrumental conditions 
Modę: UV-Vis 

Analytical wavelength: 304 nm 
Analysis 

Sam pies: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of ox- 
carbazepine (C 15 H 12 N 2 O 2 ) dissolved at 30 min (O^o): 

q 30 = (AJAs) x (CJL) xDxVx 100 


IMPURITIES 

[NoiE“On the basis of the synthetic route, perform either 
Organie Impurities , Procedurę 1 or Organie impurities , Proce¬ 
durę 2. If melhoxycarbamazepine is a potentral degrada- 
tion product. Procedurę 1 is recommended. If 
carbamazepinedione or dibenzazepinodione is a potential 
degradation product, Procedurę 2 is recommended.] 

• Organic Impurities, Procedurę t 

Buffer and Chromatographic system: Proceed as di- 
rected En the Assay . 

Diluent: Methanol and water (60:40) 

Mobile phase: Methanol, acetonitrile, and Buffer 
(29:21:75) 

System suitability soiution: 0.5 mg/mL of USP Oxcar- 
bazepine RS and 1.0 pg/mL of USP Carbamazepine RS 
in Mobile phase 

Standard soiution: 0.5 pg/ml of USP Oxcarbazepine 
RS in Mobiie phase 

Sample stock soiution: Nominally equivalent to 
1,2 mg/mL of oxcarbazepine from a portion of frnely 
powdered (NLT 20) Tablets, prepared as follows* Trans¬ 
fer a weighed guantity of powdered Tablets, equivalent 
to 600 mg of oxcarbazepine, to a 500-mL volumetric 
fiask. Add Diluent to fili 50% of the finał volume. Sonh 
cate for 15 min with IntemnittenL swirling, cool to room 
temperaturę, and dilute with Diluent to voiume. Pass 
this soiution through a suitable 2 -pm glass filter, and 
discard the first portion of the filtrate. 

Sample soiution: 0.5 mg/mL of oxcarbazepine from 
the Sample stock soiution in Mobile phase 
System suitability 

Sam pies: System suitability soiution and Standard 
soiution 

Suitability reguirements 

Resolution: NLT 8.0 between oxcarbazepine and car¬ 
bamazepine, System suitability soiution 
Relative standard deviation: NMT 10.0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of any individual degradation 
product in the portion of Tabfets taken: 

Result - (rjfs) x (C s /C u ) x O/F) x 100 

ru - peak response of each individual impurity 
from the Sampie soiution 

r$ - peak response of oxcarbazepine from the 
Standard soiution 
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Q - concentration of USP Qxcarbazepine RS in the 
Standard solu don (mg/mL) 

Cu - nominał concentration of oxcarbazepine in the 
Sample solution (mg/mL) 

F ~ relative response factor for the corresponding 
impurity (see Table 1) 

Acceptance criteria: See Table 1. 


Table 1 


Name 

Relafive 

Retentfon 

Time 

Relatiise 

Response 

Factor 

Acceptance 
Criteria, 
NMT f%) 

Oxcarbazepine 

1.0 

1.0 


Carbamazepine 

1.6 

1.5 

0.5 

Dibenzazepinone^ 

2.0 

1.0 

0.05 

Methoxy- 

carbamazepine b 

2.3 

1.3 

0.05 

Any unspedfied 
indtviduał degradation 
product 

— 

1.0 

0.10 

To tal impurities 

— 

— 

0.75 


a 10(11 łi)-0 xo-5 H- di benz[£j, f] aze p in e, 
b 10-MeŁhoxy-5f/-d.ibenz[to,/]azepirie-5-t:arboxarnide, 


* ORGANIC iMPURITIES, PROCEDURĘ 2 

Buffer A: 4.2 g of tr!s(hydroxymethyl)amino methane 
and 0.2 g of edetate disodium in 1 L of water 

Buffer B: 18 g of tris(hydroxymethyl)amino methane 
and 0.9 g of edetate disodium in 1 L of water 

Diiuent: Acetonitriie and 1,8 g/L of ascorbic acid in 
water (1:99) 

Solution A: Acetonitriie, tetrahydrofuran, and Buffer A 
(5:10:85) 

Solution B: Acetonitriie, tetrahydrofuran, and Buffer B 
(70:10:20) 

Mobile phase: See Tobie 2. 


Table 2 


Time 

(min) 

Solution A 
(°/o) 

Solution B 

0 

95 

5 

33.0 

30 

70 

33.1 

95 

5 

45.0 

95 

5 


System suitability stock solution: 1 ( ug/mL of USP Ox- 
carbazepine Refated Compound C RS and 12jąg/mL of 
USP Carbamazepine RS in acetonitriie. Sonication may 
be used to aid in dissolutlon, [Notę —The water bath' 
temperaturę should not exceed 23°,] 

System suitability solution: 0.05 jig/mL of USP Oxcar- 
bazepine Refated Compound C RS, O.ó^g/mL of USP 
Carbamazepine RS, and 0.06 mg/mL of USP Oxcarbaze- 
pine RS prepared as follows. Transfer a suitable volume 
of System suitability stock solution to a volumetric fiask 
containing 50% of the finał volume of Diiuent. Alfow 
the solution to reach ambient temperaturo, and di lute 
wlth acetonitriie to volume. 

Standard stock solution: 12pg/mL of USP Carbamaze¬ 
pine RS in acetonitriie. Sonication may be used to aid in 
dissolution. [Notę —The water bath temperaturę should 
not exceed 23T] 

Standard solution: 0,6 pg/mL of USP Carbamazepine 
RS from Standard stock solution prepared as follows. 
Transfer a suitable vo!ume of Standard stock solution to 
a ffask containing 50% of the finał volume of Diiuent 
and 20% of the finał volume of acetonitriie. Allow the 
solution to reach ambient temperaturę, and dilute with 
acetonitriie to vo!ume. 


Sample stock solution: 1.5 mg/mL of oxcarbazepine 
from a portion of finely powdered (NLT 20) Tablets pre 
pared as follows. Transfer a weighed guanrity of pow¬ 
dered Tablets, equivaient to about 375 mg of oxearba- 
zepine, to a 250-mL volumetric fiask. Add 150 ml of 
acetonitriie, and somcate for 15 min. Shakefor 15 min, 
and dilute with acetonitriie to vofume. MIx, and ałlow 
the suspension to settie for 30 min. Use the superna- 
tant. [Notę—T he water bath temperaturę should not 
exeeed 23°.] 

Sample solution: 03 mg/mL of oxcarbazepine from 
the Sampfe stock solution prepared as follows. Transfer a 
suitable volume of Sample stock solution to a volumetric 
fiask containing 50% of the finał volume of Diiuent and 
20% of the finał volume of acetonitriie. Allow the solu¬ 
tion to warm to ambient temperatura, and dilute with 
acetonitriie to volume. Pass a portion of the solution 
through a suitable filter of 0.45-jum porę size. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.0*mm x 25-cm; 5-pm packing LI 
FJow ratę: 0.5 mL/min 
Injection volume: 20 pL 
Temperatures 
Sample: 5° 

Column: 35° 

System suitability 

S a m p I es: Sys tem su i tabitity solu don and Standard 
solution 

Suitability requirements 

Resolution; NLT 1.2 between oxcarbazepine related 
compound C and carbamazepine, System suitability 
solution 

Relative standard deviatlon: NMT 15%, Standard 
solution 
Analysls 

Sam p ies: Standard solution and Sampfe solution 
Calculate the percentage of any indhridual degmdation 
product tn the portion of Tablets taken: 

Resutt = (ruM) x (Cs/Cu) X (1/f) X 100 

ru - peak response of each individual impurity 
from the Sample solution 
= peak response of carbamazepine from the 
Standard solution 

C s - concentration of USP Carbamazepine RS in 
the Standard solution (mg/mL) 

C u - nominał concentration of oxcarbazepine in the 
Sample solution (mg/mL) 

F = relative response factor for the corresponding 
impurity (see Table 3) 

Acceptance criteria: See Table 3. 


Table 3 


N o me 

Relative 

Retetition 

Time 

Relotive 
Response 
Facto r 

Acceptance 
Criteria, 
NMT {%) 

Ca rba mazep \ nedf o n e* 

0.72 

0.70 

0.2 

Oxcarbazepine 

1.0 

TO 


Oxcarbazepine related 
compound O 

13 

— 

— 

Carbamazepine 

1.4 

1.0 

03 

Dibenzazepinodione c 

1,7 

23 

0.2 


■* 10,11 -Dioxo4 0,11 -dihydro-5H-dibenzo[f3,^azepine-5-carboxamjde. 
b For system suitability and Identification purposes only. Process impurity. 
Not induded in EotaJ. 

c 5H-Dibenzo[6^azeptne-lQ,l Tdione* 
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Table 3 ( Contłmied ) 


Name 

Relative 

Retention 

Time 

Relative 

Re sporne 
Factor 

Acceptonce 
Criteria, 
NMT (°/n\ 

Any unspecified irtdl- 
yidual degradation 
oroduct 

— 

TO 

0.1 

Total impurities 

_ 

_ 

1.0 


* 1 Q,n-Dioxo-1G P 1 1 -dihydro-5W-cfibenzo[i) ł /3azepine-5-carboxamide. 
b For system suitabiNly and Identification purposes only. Process impurity. 
Not induded in lolal. 
c Sfl-Dibenzop^OazepJneJ 0,11-dione. 

ADDJTIONAL REQUIREMEIMT5 

• Packaging and Stora ge: Preserve in well-closed contain- 
ers, Storę at controlled room temperaturę. 

• Labeling: When morę than one Ómofuthn test is given, 
the labefing States the Dissolution test used only if Test 1 
is not usedT If a test for Organie impurities other than 
Procedurę 1 is used, the labeling States the test with 
which the article complies, 

• USP Reference Standards (11) 

USP Carbamazepine R5 
USP Oxcarbazepine RS 

USP Oxcarbazepine Related Compound C RS 
Acridin-9(10tt)-one. 

C 13 H 9 NO 195.22 


Oxfendazole 



C, s H, 3 N 3 0 3 S 315.35 

Garbarnie acid, 5-{phenyisulfinyl)-l tt-benzimidazol-2-yl-, 
methyl ester, 

Methyl 5-{phenylsuffinyl>2-benzimidazolecarbamate 

[ 53716 - 504 ]. 

» Oxfendazole contains not less than 98.0 per- 
cent and not morę than 100.5 percent of 
Ci 5 H 13 N 3 0 3 S, calculated on the dried basis. 

Packaging and storage— Preserve in welbclosed, light-re- 
sistant containers. 

Labeling —La bel it to indicate that it is for veterinary use 
only, 

USP Reference standards (11)— 

USP Fenbendazole RS 
USP Oxfendazole RS 
Identification— 

A: infrared Absorption <197K). 

B: The appearance of the principal spot fn the chromato- 
gram of the Test soiution corresponds to that in the chro- 
matogram of Standard soiution 1, as obtained in the test for 
Related compounds , 

Loss on drying (731)—Dry i£ in vacuum at a pressure not 
exceeding 5 mm of mercury at 1 05° for 2 hours: it loses not 
morę than 1,0% of its weight 
Residue on ignition (281): not morę than 0.1%. 

Related compounds— 

Diluent —Prepare a mixture of ethyi acetate and glacial 
acetic acid (4:1), 


Standard soiution 7—1 Dissolye a guantity of USP Oxfenda- 
zole RS in Diluent to obtain a soiution having a concentra- 
tion of 0.1 mg per mL 

Standard soiution 2 —Dissolye a quantity of USP 
Fenbendazole RS in Diluent to obtain a soiution having a 
concentration of 0,05 mg per mL 

Standard soiution 3 —Prepare a mixture of Standard soiu¬ 
tion 1 and Standard soiution 2 (1:2). 

Test soiution —Dissolye 25 mg of Oxfendazole in Diluent, 
d ilu te with Diluent to 5 ml, and mix. 

Procedurę—Separately apply 20 pL portions of Standard 
soiution 1, Standard soiution 2 , Standard soiution 3, and the 
Fest soiution to a thin-layer chroma tographic piąte (see Chro- 
matography (621)) coated with a 0,25-mm layer of chromat- 
ographic silica gel mixture. Develop the chromatograms in a 
solvent system consisting of a mixture of ethyl acetate and 
glacial acetic acid (95:5) until the solvent front has moved 
about three-fourths of the length of the piąte, Remove the 
piąte from the chroma tographic chamber, and allow to air- 
dry, Examine the piąte under short-wavelength UV light: the 
chromatogram obtained from Standard soiution 3 shows two 
clearly separated principal spots, In the chromatogram ob¬ 
tained from the Test soiution , no spot corresponding to 
fenbendazole is morę intense than the spot in the chromat¬ 
ogram obtained from Standard soiution 2 (1%), and no spot 
other than the principal spot and no spot corresponding to 
fenbendazole is morę intense than the spot in the chromat¬ 
ogram obtained from Standard soiution 1 (2%), 

Assay —Dissolve about 300 mg of Oxfendazole, accurateJy 
weigned, in 3 mL of anhydrous formie acid. Add 40 mL of 
acetic anhydride, and titrate with 0,1 N perchloric acid VS, 
determming the endpoint potentiometncally, Each mL of 
OJ N perchloric acid is equivalent to 31,54 mg of 
Ci>H T3 N 3 0 5 S. 


Oxfendazole Orał Suspension 

» Oxfendazole Orał Suspension contains not less 
than 90.0 percent and not morę than 110.0 per¬ 
cent of the labeled amount of oxfendazole 
(C 15 H 13 N 3 0 3 S). 

Packaging and storage— Preserve in tight containers, and 
protect from excessive heat. 

Labeling— Labę! the Suspension to indicate that it is for 
yeterinary use only. 

USP Reference standards (11)— 

USP Oxfendazole RS 

Identification— The relative retention time of the oxfertda- 
zo!e peak in the chromatogram of the Assay preparation cor¬ 
responds to that tn the chromatogram of the Standard prep¬ 
aration v as obtained in the Assay. 
pH (791): between 4.3 and 4.9, 

Assay— 

Mobile phase —Prepare a soiution of sodium acetate in 
water containing 2.5 mg per mL, and adjust with glacial 
acetic acid to a pH of 4.75 ± OJ. Prepare a mixture of this 
soiution and acetonitrile (800:225). Make adjustments if 
necessary (see System Suitabifity under Chromatography 
<621)), 

System suitability soiution —Prepare a soiution in Mobile 
hase containing in each mL about 1,2 pg of methylpara- 
en, 12 pg of sulfabenzamide, and 72 pg of USP Oxfenda- 
zole RS. 

Internal standard soiution —Prepare a soiution of 
sulfabenzamide in Mobile phase containing about 0,3 mq 
per ml. 
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Standard preparation —Prepare a sol u ti on of USP Oxfenda- 
zole RS In methanol having a known concentration of about 
900 pg per mL Transfer 20.0 mL of this solution to a 
100-mL volumetric fiask, add 4.0 mL of internat standard so- 
łution, diiute with Mobili phase to yolume, and mix. This 
solution contains about 180 jig of USP Oxfendazole RS per 
mL 

Assay preparation —Transfer an accurately measured vol- 
ume of tne Suspension, previous!y well-mixed and free from 
air bubbles, equivalent to about 450 mg of oxfendazole, to 
a 500-mL volumetrie fiask Add about 30 ml of water, and 
swirl to disperse. Add about 300 ml of methanol, and dis- 
solve with the aid of sonication. Transfer 20.0 mL of this 
solution to a 100-mL volumetric fiask, add 4.0 mL of InternaI 
standard solution , diiute with Mobile phase to volume, and 
mix, 

Chromatographic system (see Chromatography <621»—The 
liquid chromatograph is eguipped with a 254-nm detector, 
a guard column contatning packing L2, and a 4,6-mm x 
25-cm analytical column that contains packing LI. The flow 
ratę is about 1 mL per minutę. Chromatograph the System 
suitability solution , and record the peak responses as directed 
for Procedurę: the relative retention trmes are about 0,7 for 
sulfabenzamide, 0,8 for methylparaben, and 1.0 for oxfen- 
dazole; the resolution, R, between the methylparaben peak 
and the oxfendazoie peak is not less than 2.0; the column 
efficiency determined from the oxfendazole peak is not less 
than 2000 theoreticaf plates; and the relative standard 
deviation of repiicate mjections is not morę than 1.5%. 

[notę —The detector sensidvity may be changed between 
the peaks to keep the responses on scalę.] 

Procedurę —Sępa ratę ly rnject equal volumes (about 50 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, and measure the responses for the ma¬ 
jor peaks. Calculate the quantity, in mg, of oxfendazole 
(CisHuNsOaS) in each mL of the Suspension taken by the 
formula: 


2.S(C/VKRv/Rs) 

in which C is the concentration, in pg per mL, of USP Ox- 
fendazole RS in the Standard preparation; V is the volume, in 
mL, of Suspension taken to prepare the Assay preparation; 
and /?u and are the ratios of the oxfendazole peak re- 
sponse to the sulfabenzamide peak response obtained from 
tne Assay preparation and the Standard preparation , respec- 
tively. 


Oxprenolol Hydrochloride 

w 


C 1 s H 21 N0 3 ■ HCI 301.81 

2-Propanoi, 1 -(o-alfyfoxyphenoxy)-34sopropylamino-, 
hydrochloride. 

1 -(o-Allyioxyphenoxy}-3-isopropylamino-2-propanoi hydro¬ 
chloride [6452-73-9]. 

» Oxprenolol Hydrochloride contains not less 
than 98.5 percent and not morę than 101.0 per- 
cent of C 15 H2*N0 3 • HCI, calculated on the dried 
basis. 

Packaging and storage —Preserve in weil-closed contarn* 
ers. 



USP Reference standards (11)— 

USP Oxprenolo1 Hydrochloride RS 

CKarlty of solution —Dissolve 1 g m 10 mL of water: solu¬ 
tion is elear, 

I den t tf i cati o n— 

A: Infmred Absorption <197K), 

8: A solution of it responds to the tests for Chlortde 
<191). 

pH (791): between 4,0 and 6.0, in a solution (1 in 10). 
Loss on drying (731)—Dry about 3 g of it in vacuum at 
60° for 6 hours: it loses not morę than 0.5% of its weight 
Residue on ignition (281): not morę than 0.1%, 


Delete the fotlowing: 

*Heavy metale, Method H (231): 0.001%.* (oiiitwt hm-hiu 

Chromatographic purity— 

Diluting sofvent —Prepare a mfxture of chloroform and de- 
hydrated alcohol (1:1). 

Standard solution A—Prepare a solution of USP Oxpre- 
nolol Hydrochloride RS in Diluting solvent containing 20 mg 
per mL. 

Standard solution B —Diiute an accurately measured vol- 
ume of Standard solution A quantitatively, and stepwise if 
necessary, with Diluting solvent to obtain a solution contain¬ 
ing 0.08 mg per mL. 

Test solution —Transfer 200 mg of it to a 10-mL volumet- 
ric fiask, dissolve in Diluting solvent t diiute with Diluting s ol- 
vent to volume, and mix. 

Procedurę —Apply separate 5-pL portions of the Test solu¬ 
tion and the Standard Solutions to the starting linę of a suita- 
ble thin-layer chromatographic piąte (see Chromatography 
(621)) coated with a 0.25-mm layer of chromatographic sil- 
ica gel mixture, previously washed with methanof until the 
solvent front reaches the top of the piąte, dried first in air 
and then at 100° for 20minutes, and cooied in a desiccator. 
Aflow the spots to dry. Linę a suitable chromatographic 
chamber with filter paper, saturate the paper with 100 ml 
of a solvent system consisting of a mrxture of ethyl acetate, 
glacial acetic acid, and water (15:5:5), and allow to stand 
for about 30 minutes. Place the piąte in the chamber, and 
devełop the chromatogram until the so!vent front has 
moved about three-fourths of the length of the piąte. Re- 
move the piąte from the chamber and dry at ^00 c for 
15 minutes. Spray the piąte uniformly wltn a detection rea¬ 
gent consisting of a freshly prepared mixture of eoual 
volumes of potassium ferncyanide solution (1 in 100) and 
ferric chloriae solution (1 in 5). Dry the piąte in a current of 
warm air for about 5 minutes or until a spot from Standard 
solution B is visrble. Examine the chromatograms in ordinary 
light: the R* va!ue of the principai spot from the Test solution 
corresponds to that obtained from Standard solution A. No 
spot other than the principai spot obtained from the Test 
solution exceeds in size or intensity Lhe principai spot ob¬ 
tained from Standard solution B (0.4%, corresponding to 
0.2% of related compounds, the response factors for which 
are about double that of oxprenoio! hydrochloride), 

Assay —Dissolve about 450 mg of Oxprenolol Hydrochloride 
In 100 mL of tjladal acetic acid. Add 10 mL of mercuric ace¬ 
tate TS, and utratę with 0.1 N perchloric acid V5, determin- 
ing the endpolnt potentiometrically, using a glass-calomel 
electrode system (with a salt bridge of a saturated solution 
of lithium chloride in glacial acetic acid), Perform a blank 
determination, and make any necessary correction, Each mL 
of 0,1 N perchloric add is equivaient to 30.18 mg of 
CuH&NOi-* HCI. 
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Qxprenołol Hydrochloride Tablets 

» Oxprenolol Hydrochloride Tablets contain not 
less tnan 90.0 percent and not morę than 
110.0 percent of the labeied amount of oxpre- 
nolol hydrochloride (C 15 H 23 NO 3 ■ HCI). 

Packaging and sto ragę—Preserve in well-ciosed, light-re- 
sistanf containers. 

USP IReference standards (11)— 

USP Oxprenolol Hydrochloride RS 

Identification—Transfer a portion of powdered Tablets, 
equivaient to about 100 mg of oxprenoioi hydrochioride, to 
a suitable test tubę containing 5 ml_ of water. Shake this 
mixture for about 1 minutę and allow \t to settle, Use the 
elear supernatant as the test solution, Prepare a Standard 
solutlon containing 20 mg of USP Oxprenoiol Hydrochloride 
RS per ml, Apply separate 1-uL portions of the test solution 
and of the Standard solution to a suitable thin-iayer chro- 
matographic ptate (see Chromatography (621)) coated with 
a 0.25-mm layer of chromatographic silica gel mixture. Linę 
a suitable chromatographfc chamber with fil ter paper, satu- 
rate the paper with the developing solvent consisting of a 
mixture of ethyl acetate, gladal acetic acid, and water 
(15:5:5), and allow to stand for about 30 minutes, Place the 
piąte in the chamber, and devefop the chromatogram until 
the sotvent front has moved about three-fourths of the 
length of the piąte, Remove the piąte from the chamber, 
and dry at 100* for 15 minutes. Spray the piąte uniformly 
with a detection reagent consisting of a freshiy prepared 
mixture of equat volumes of potassium ferricyanśde solution 
(1 in 100) and ferric chloride solution (1 in 5). Dry the piąte 
in a current of warm air for about 5 minutes, Examlne the 
chromatoarams in ordinary light: the R F va iue of the princi- 
pal spot obtained from the test solution corresponds to that 
obtained from the Standard solution, 

Dhsolution (711)— 

Medium: 0,1 N hydrochloric acid; 900 mL, 

Apparatus 1: 100 rpm. 

Time: 30 mlnutes. 

Procedurę— Determine the amount of C^H^NOs ■ HCi dis- 
solved from UV absorbances at the wavelength of maximum 
absorbance at about 272 nm of filtered portions of the solu¬ 
tion under test, suitably diluted with Dissoiution Medium, if 
necessary, in comparison with a Standard solution having a 
known concentration of USP Oxprenolol Hydrochloride RS 
in the same medium, 

Tolerances —Not less than 80% (Q) of the iabeled amount 
of C 15 H 2 iN 0 3 ■ HCI is dissolved in 30 minutes. 

Uniformity of dosage units (905): meet the reguire- 
ments. 

Assay—Welgh and fineiy powder not less than 20 Tablets. 
Transfer an accurately weighed portion of the powder, 
equivalent to about 80 mg of oxprenolol hydrochloride, to a 
100-mL volumetric fiask, Add 80 mL of a Diluting solvent f 
which consists of a mixture of methanol and 0.1 N hydro¬ 
chloric acid (9:1), and shake by mechanicat rneans for 
I hour. Dilute with Diluting sofyent to volume, and mix. Fil- 
ter, discarding the first 10 mL of the fi [tratę, transfer 
25.0 mL of the elear filtrate to a 200 -mL vo3umetric fiask, 
diiute with Diluting solvent to volume, and mix. Concomi- 
tantly determine the absorbances of this assay solution and 
a Standard solution of USP Oxprenolol Hydrochloride RS ii 
the same solvent having a known concentration of about 
0.1 mg per mL at the waveiength of maximum absorbance 
at about 274 nm and, in addition, at 300 nm, using Diluting 
sofyent as the blank, Calculate the guantity, in mg, of 


C 15 H 23 NO 3 'HCI in the portion of Tablets taken by the 
formula: 

800C( Au/A s ) 

in which C is the concentration, in mg per mL, of USP Qx- 
prenoloJ Hydrochloride RS in the Standard solution, and Au 
and A$ are the dlfferences between the absorbances at 274 
nm and 300 nm of the assay solution and the Standard 
solution, respectiyely. 


Oxprenolol Hydrochloride Extended» 
Kefease Tablets 


» Oxpreno!ol Hydrochloride Extended-Re!ease 
Tablets contain not less than 90,0 percent and 
not morę than 110.0 percent of the Iabeled 
amount of oxprenolol hydrochloride (CisH^NCh ■ 
HCI), 

Packaging and storage—Presen/e In welhclosed, light-re- 
sistant containers. 

USP Reference standards (11>— 

USP Oxprenolol Hydrochloride RS 

Identification— Tablets respond to the Identification test 
under Oxprenohl Hydrochionde Tablets* 

Dissoiution (711)— 

Acid medium: OJ N hydrochloric acid; 900 mL. 
Dissoiution medium: simulated intestinal fluid TS (with- 
out enzym e); 900 ml, 

Apparatus 1: 1 00 rpm, 

Times: 1 hour in Acid medium; 1,3, and7hoursin Dis¬ 
soiution medium. 

Procedurę —Determine the amount of C 15 HZ 3 NO 3 ■ HG dis- 
solved from UV absorbances at the wavelength of maximum 
absorption at about 272 nm on the first solution under test, 
suitably diluted with Add medium , in comparison with a 
Standard solution having a known concentration of USP Ox- 
prenoiol Hydrochloride RS in the same medium. Promptly 
transfer the basket containing the Tablet to Dissoiution me¬ 
dium. After 1, 3, and 7 hours, respectlyely, remove 9,0 mL of 
the test solution and determine the amount of GsH^NOj ■ 
HCI dissolved from UV absorbances at the wayelength of 
maximum absorption at about 272 nm on the solution 
under test, suitably diluted with Dissoiution medium, in com¬ 
parison with a Standard solution having a known concentra¬ 
tion of USP Oxprenolol Hydrochloride RS in the same me¬ 
dium. [notę—R eplace the aliquots with dra wn for analysis 
with fresh portions of Dissoiution medium.] 

Tolerances —The percentages of the labeied amount of 
C 15 H 23 NO 3 ■ HC! disso3vecl at the times specifled conform to 
Acceptance Tobie 2. 


Time {hours) 

Amount dissolved 

U in Add medium 

between 15% and 45% 

1, in Dissoiution medium 

between 30% and 60% 

3, in Dissoiution medium 

between 50% and 80% 

7. in Dissoiution medium 

not less than 75% 


Uniformity of dosage units (905): meet the require- 
ments. 

Procedurę for content uniformity —Proceed as directed for 
Procedurę for the content uniformity in the test for Uniformity 
of dosoge units under Qxpreno!ol Hydrochloride Tablets. 
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Assay—Determine the mean value of the C 15 H 23 NO 3 - HCI 
eontents of the Tabiets as directed for Uniformity of dosoge 
units under Oxprenolol Hydrochloride Tabiets. 


Oxtriphyłlme 





CuHjiNsOj 283.33 

Ethanaminmm, 2-hydroxy-N,N,N-trimethyl-, salt with 3,7- 
dihydro- 1 ,3-dimethyl-1 H"purine- 2 ,ó-dione; 

Cholinę salt with theophylline (1:1) [4499-40-5]. 

DEFINITION 

Oxtrlphyllrne contains NLT 617% and NMT 65.5% of anhy- 
drous theophylline (GHaN^O?), ealcufated on the dried 
basis. 



IDENTIFICATION 

■ A. 

Sample solution: 50 mg/ml in water 

Analysis: To 10 mL of the Sample solution add 5 mL of 
mercuric-potassium iodide TS. 

Acceptance criteria: A pale yellow precipitate is formed 
(presence of cholinę). 

• B. 

Sample solution: 50 mg/ml in water 

Analysis: To 10 ml of tne Sample solution add 5 drops 
of 6 N ammonium hydroxide and 5 mL of siiver nitrate 
TS. 

Acceptance criteria: A gelatinous precipitate is formed, 
and it coagulates on heating (presence of theophylline), 

ASSAY 

* Theophylline 

Sample solution: The solution retained in the test for 
Cholinę Content 

Analysis: Add 35 ml of silver nitra te TS to the Sample 
solution, and swirl gently to promote compiete precipl 
tation. Titrate with 0.1 N sodium hydroxide VS to a 
green endpoint. Each mL of 0.1 N sodium hydroxide is 
equivalent to 18.02 mg of theophylline (GHaNhOa). 

Acceptance criteria: 617%-65.5% on the dried basis 


O TH ER COMPONENTS 
* Cholinę Content 

Indicator solution: Dissolve 30 mg of methyl red in 
100 ml of methanol, and add 15 mL of methylene blue 
solution (1 in 1000). 

Sample solution: 900 mg of Oxtriphylline in 50 mL of 
water 

Analysis: Add 4 drops of Indicator solution to the Sample 
solution t and titrate with 0.1 N sulfuric acid VS to a 
purpie endpoint. Each mL of OT N sulfuric acid is 
equivalent to 12.12 mg of cholinę (GH 15 NO 2 ). Retaln 
the finał solution for the Assoy for Theophylline. 

Acceptance criteria: The content of cholinę (C 5 H 15 NO 2 ) 
is between 652 and 693 mg/g of theophyinne 
(GHflN 4 02) found in the Assay , 


IMPURITIES 

* Residue on IGNITION (281): NMT 0.3% 

* Chloride and Sułfate, Chloride (221) 

Standard: 0.15 mL of 0.020 N hydrochloric acid 
Sample: 0.50 g 

Acceptance criteria: 0.02%; the Sample shows no morę 
chloride than corresponds to the Standard . 


* ORDINARY IMPURITIES (466) 

Standard solution: Chloroform, alcohol, and formie 
acid (88:10:2) 

Sample solution: Chloroform, alcohol, and formie add 
( 88 : 10 : 2 ) 

Efuant: Chloroform, alcohol, and formie acid (88:10:2) 
Visualization: 1 

Acceptance criteria: Meets the reguirements 

SPECIFIC TESTS 

* Melting Rangę or Temperaturę, Class I (741): 

185 Q -189 G 

* LOSS ON DRYING (731) 

Analysis: Dry at 80° for 4 h. 

Acceptance criteria: NMT 1.0% 

ADDfTIONAL REQUIREMENTS 

■ Packacing and Storage: Preserve in tight containers. 

■ USP Reference Standards (11) 

USP Oxtriphylline RS 


Oxtriphylline Orał Solution 

DEFINITION 

Oxtriphylfine Orał Solution contains an amount of Oxtriphyl 
linę equivafent to NLT 90.0% and NMT 110.0% of the 
labeled amount of anhydrous theophylline {C 7 H 8 N 4 02 ), 

IDENTIFICATION 

• A. The retention time of the theophylline peak of the 

Sample solution corresponds to that of the Standard solu¬ 
tion, as obtained in the Assay , 

O R, 

Sample solution: Place a vo!ume of Ora! Solution, 
equivalent to 100 mg of oxtriphylline, in a ćG-ml 
separator containtng 1 mL of glaciaJ acetic add and 
40 mL of chloroform. Shake for 1 min, allow the phases 
to separate, and filter the lower phase through ćry cot- 
ton into a 100-mL beaker. 

Analysis: Transfer a portion of the Sample solution , 
eguivalent to 10 mg of oxtnphyIline, to a porceiain 
dish, and evaporate on a steam bath with the aid of a 
current of dry air to dryness. Add 1 mL of hydrochloric 
acid and 100 mg of potassium chlorate. Evaporate on a 
steam bath to dryness, and invert the dish over a vessel 
containing a few drops of 6 N ammonium hydroxide. 
Acceptance criteria: The residue acquires a purpie 
co lor, 

ASSAY 

• Procedurę 

Buffer: 6.8 g/l of monobasrc potassium phosphate in 
water. Adjust with OT N potassium hydroxide to a pH 
of 5.8 ±0.1. 

Mobile phase: Methanol and Buffer (1:4) 

System suitability solution: 60 pg/mL of USP Ox- 
tnphyllme RS and 30pg/mL of theobromine in water 
Standard solution: OT mg/mL of USP Oxtnphylline RS 
in water 

Sample solution: Nomtnally OT mg/ml of oxtnphyl 
linę, equivafent to 0.0636 mg/mL of theophyltine, pre* * 
pared by diluting Orał Solution with water 
Chromatographk system 
{See Chromatogmphy { 621), System Suitability.) 

Modę: 1C 

Detector: UV 275 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: lOpL 
System suitability 

Samples: System suitability solution and Standard 
solution 
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[Notę—T he relative retention times for theobromine 
and theophylline are about 0.7 and 1.0, respectively.] 

Suitability requirement5 

Resolution: NLT 3.0 between the theobromine and 
theophylline peaks, System suitability solution 
Reiative standard deviatlon: NMT 2.0%, Standard 
solution 

Anaiysis 

Samples: Standard solution and Sample solution 
Cakulate the percentage of the labeled amount of the¬ 
ophylline {C 7 HeN.iOz) in the portion of Orał Solution 
taken: 

Result = (r u /r) x ( Q/C u ) x (Ki/H* *) x 100 

fu - peak response of theophylline from the Sample 
solution 

^ - peak response of theophylline from the 

Standard solution 

Cs ~ concentration of USP Oxtriphylline RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of theophyiltne in the 
Sample solution (mg/mL) 

M rJ - molecular weight of anhydrous theophylline, 
ISO. 17 

M r 2 - molecular weight of oxtnphyEline, 28333 
Acceptance criteria: 90.0%-110*0% 

SPECIFIC TESTS 

« pH (791): 6*4—9.0 

0 ALCOHOl Determ t N ATiO N, Method I (611) (if present): 
90.0%-115.0% of the labeled amount, the labeled 
amount being NMT 20.0% of afcohol (C 2 H 5 OH) 

ADDITIONAL REQUSREMENTS 

* Packaging and Storage: Preserve in tight containers, 
o Labelbng: Label Orał Solution to State both the content 
of OKtriphylline and the content of anhydrous 
theophylline* 

O USP reference Standards (11) 

USP Oxtriphyllfne RS 


OxtrBphyB85rae Tablets 

DEFINITION 

Oxtriphy!line Tablets contain an amount of Gxtnphylfine 
equivalent to NLT 90.0% and NMT 110.0% of the labeled 
amount of anhydrous theophylline (CyHsNhC^). 

IDENTIFICATION 

* A. The retention time of the theophylline peak of the 
Sample solution corresponds to that of the Standard solu- 
tbn f obtained as directed in the 4ssay* 

ASSAY 

» Procedurę 

Buffer: 6.8 g/L of monobasic potassium phosphate in 
water. Adjust with 0*1 N potassium hydroxide to a pH 
of 5.8 ±0.1. 

Mobile phase: Methanol and Buffer (1:4) 

System suitability solution: 60 j-ig/mL of USP OK¬ 
triphylline RS and 30 pg/mL of theobromine in water 
Standard solution: O.f mg/mL of USP Oxtriphylline RS 
in water 

Sample stock solution: Place 10 Tablets in a 1000-mL 
volumetric fiask, and add 700 mL of water. Heat on a 
steam bafh, with occasional shaking, until the Tablets 
have disrntegrated. Cool to room temperaturę, dilute 
with water to volume, and filier. 

Sample solution: Nominaily 0.1 mg/mL of oxtriphyl- 
line, equivalent to 0.0636 mg/mL of theophylline, pre- 
pared by dlluting the Sample stock solution with water 


Chromatographk system 

(See Chromatograpny (621), System Suitability.) 

Mo de: LC 

Detector: UV 275 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: IOjuL 
System suitability 

Samples: Sys tem s u i ta bility soiu tlon and Sta ndard 
solution 

[Notę—T he relative retention times for theobromine 
and theophylline are about 0.7 and 1.0, respectiveiy.] 

Suitability requirements 

Resolution: NLT 3.0 between the theobromine and 
theophylline peaks, System suitability solution 
Re!ative standard deviation: NMT 2*0%, Standard 
solution 
Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of the¬ 
ophylline (C7 HqN,, 02) In the portion of Tablets taken: 

Result = (ruin) x (C s /C u ) x ( M rl /M r z) x 100 

fu = peak response of theophylline from the Sample 
solution 

n - peak response of theophylline from the 
Standard solution 

Cs = concentration of USP Oxtriphy[line RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of theophylline in the 
Sample solution (mg/mL) 

M r i = molecular weight of anhydrous theophylline, 
180.17 

M f 2 = molecular weight of oxtriphylline, 28333 
Acceptance criteria: 90,0%-110,0% 

PERFORMANCE TESTS 

* Dis solution (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: Prepare a solution having a known 
concentration of USP OxthphyJIIne RS in Medium. 
Sample solution: A filtereo portion of the solution 
under test, suitably diluted with Medium If necessary 
Instrumental conditions 
Modę: UV 

Analyticai waveiength: Maximum at about 270 nm 
Anaiysis 

Samples: Standard solution and Sample solution 
Determine the percentage of the labeled amount of 
theophyliine (OHe^CT) dissolved, 

Tolerances: NLT 80% (Q) of the labeled amount of the- 
ophyfline (C?HgN^ 02 ) i$ dissoived. 

* Uneformity of Dosage Units (905): Meet the 
reguirements 

ADDITIONAL REQU6REMENTS 

o Packaging and Storage: Preserve in tight contarners. 

® Labeling: Label Tablets to State both the content of ox- 
tnphylHne and the content of anhydrous theophyliine* 

e USP Reference Standards (11) 

USP Oxtriphylline RS 


OxtriphyilBSiTe Exteiided-Release TabBets 

DEFINITION 

Oxtriphyl]ine Extended-Release Tablets contain an amount of 
Oxtriphylline equivalent to NLT 90.0% and NMT 110.0% 
of the labeled amount of anhydrous theophylline 
(C 7 W,0 ? ). 
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IDENTIFICATION 

* A. The retention time of the theophyltine peak of the 

Sampfe solution corresponds to that of the Standard sofu- 
tion , as obtained in the Assoy. 

* B. Thin-Layer Chrowiatography 

Standard solution: 10 mg/mL of USP CMriphylline RS 
in methanol 

Sample solution: Nominally 10 mg/mL of oxtriphy!line 
prepared as follows, Transfer a ouantity of finely ground 
Tabfets, equivalent to 100 mg ot oxtriphyllIne, to a suit- 
able test tubę, Add 10 mL of methanol, shake on a vor- 
tex mixer for §evera! min, and fllter. 

Chromatographic system 
(See Chromatograpny (621), Thtn-Layer Chromała- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mhcture 

Application volume: lOpL 

Developing solvent system: Chloroform, alcohol, and 
formie acia (88:10:2) 

Analysis 

Samples: Standard solution and Sample solution 
Develop the chromatogram unttl the solvent front has 
moved about three-fourths of the length of the piąte. 
Remove the piąte from the developing chamber, 
mark the $o!vent front, and allow the solvent to evap- 
orate. Observe the piąte under short-wavelength Uv 
light. 

Acceptance crlterra: The principa! spot of the Sample 
solution corresponds in color, size, and R F value to that 
of the Standard solution , 



ASSAY 
# Procedurę 

Buffer: 6.8 g/L of monobasic potassium phosphate in 
water. Adjust with 0.1 N potassium hydroxide to a pH 
of 5,8 ±0.1. 

Mobile phase: Methanol and Buffer (1:4) 

System suitability solution: 60 jug/ml of USP Ox- 
triphylline RS and 30 pg/mL of theobromine in water 
Standard solution: OJ mg/mL of USP Gxtriphylline RS 
in water 

Sample stock solution: Place 10 Tablets in a 1000-mL 
volumetric fiask. Add 700 mL of water, and beat on a 
steam bath, with occasional shaking, until the Tablets 
have disintegrated, Cool to room temperaturę, d ilu te 
with water to volume, and filier. 

Sample solution: Nominally 0.1 mg/mL of oxtriphyl- 
tiną equivalenf to 0.0636 mg/mL of theophylline, pre¬ 
pared by diluting the Sample stock solution with water 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 275 nm 
Column: 3.9-mm x 30-cm; packing LI 
Fiow ratę: 1 mL/min 
Injectlon volume: 10pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for theobromine 
and theophylfine are about 0,7 and 1.0, respectively.] 
Suitability requirements 

Resolutlon: NLT 3.0 between the theobromine and 
theophylfine peaks, System suitability solution 
Re!ative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of the¬ 
ophylline (CrHfNiOa) in the portion of Tablets taken: 


Result = (rJn) x (Cs/Cu) x x 100 


r u - peak response of theophylline from the Sample 
solution 

rj = peak response of theophylline from the 
Standard solution 

Cj = concentration of USP Oxtriphylline RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of theophylline in the 
Sample solution (mg/mL) 

Mn = molecuiar weight of anhydrous theophylline, 
180*17 

M f2 - molecuiar weight of oxtriphylfine, 283*33 
Acceptance criteria: 9O.0%-1 10.0% 

PERFORMANCE TE5TS 
* DlSSOLUTION (711) 

Test 1 (for products labeled as 400-mg Tablets): Jf the 
product complies with this test, the labeling indrcates 
that it meets USP Dissofution Test 1. Proceed as directed 
for Method B under Apparatus I and Apparatus 2 t 
Delayed-Release Dosage Forms t except use Acceptance To¬ 
bie 2. 

Buffer: Transfer 27,22 g of monobasic potassium phos¬ 
phate to a 4-L volumetric fiask. Add 1 L of water and 
816 mL of 0.2 N sodium hydroxide, and dilute with 
water to 3800 mL. Adjust with 0.2 N sodium hydrox- 
ide or phosphorie add to a pH of 7,5, and dilute with 
water to volume. 

Medium: 0,1 N hydrochloric acid for the first hour, 
then Buffer, 900 mL 
Apparatus 2: 50 rpm 
Times: 1, 3, 5, and 7 h 

Standard solution: Prepare a solution havtng a known 
concentration of USP Oxtriphyllme RS in Medium . 
Sample solution: A filtereo portion of the solution 
under test, diluted with Meaium if necessary 
Instrumental conditrons 
Modę: UV 

Anajyttcal wavelength: Maximum at about 248 nm 
Analysis 

Samples: Standard solution and Sample solution 
Tolerances: See Tobie 7. 


Table 1 


Time 

(H) 

Amount 

Diisolved 

1 

5%-30% 

3 

50%-70% 

5 

65%-S5% 

7 ? 

NLT 75% 


Test 2 (for products labeled as 600-mg Tablets): Jf the 
product complies with this test, the labeling indicates 
that it meets USP Dissofution Test 2, Proceed as directed 
for Method B under Apparatus 1 and Apparatus 2 , 
Delayed-Release Dosage Forms t except use Acceptance To¬ 
bie 2. 

Buffer, Medium, Apparatus 2, Standard solution, 
Sample solution, Instrumental conditions, and Anal¬ 
ysis: Proceed as directed for Test 7. 

Times: 1, 3, and 7 h 
Tolerances: See Table 2. 


Table 2 


Time 

Amount 

th ) 

DissoEved 

] 

15%“40% 

3 

50%-70% 

7 

NLT 75% 


* Uniformity of Dosage Units (905): Meet the 
reguirements 
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ADDITIONAL REQUIREEVIENT5 

* Pacicaging and Storage: Preserve in tight containers. 

* LaBEUNG: Label the Tablets to State both the eontent of 
oxtriphylline and the eontent of anhydrous theophylline. 
The labeling indicates the Oissolution test with which the 
product compfies. 

* USP reference standards (11) 

USP Oxtriphylline RS 


Oxybenzone 



CuHuOj 228.24 

Methanone, (2-hydroxy-4-methoxyphenyl)phenyl-; 
2-Hydroxy-4-metnoxybenzophenone [131-57-7]. 

DEFINITION 

Oxybenzone contains NLT 97.0% and NMT 103.0% of oxy- 
benzone (CmHuOj), calculated on the drted basis. 

IDENTIFICATION 

• A. INFRARED ArSORPTION (197K) 

• B, The retention tsme of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay * 

ASSAY 

• PROCEDURĘ 

Mobile phase: Methanol and water (70:30) 

Standard solution: OJ mg/ml of USP Oxybenzone RS 
En Mobile phase. Sonicate if necessary to dissofye. 

Sample solution: OJ mg/mL of Oxybenzone in Mobile 
phase . Sonicate Ef necessary to di$solve. 
Chromatographic system 
(See Chromotograpny (62\) f System Suitability.) 

Modę: LC 

Detector: UV 289 nm 

Column: 4.6-mm x 7.5-cm; 3,5-pm packing LI 
Flow ratę: 1 mL/min 
injectron vofume: 20 j.lL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 1.5 
Relative standard deviation: NMT 0.73% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of oxybenzone (C 14 H 13 O 3 ) in 
the portion of Oxybenzone taken: 

Result ^ (rer/rs) x (Ci/Ct,) x 100 

fu - peak response from the Sample solution 

r s = peak response from the Standard solution 

Ci - concentration of USP Oxybenzone RS in the 
Standard solution (mg/mL) 

C v - concentration of Oxybenzone in the Sample 
solution (mg/mL) 


Acceptance criteria: 97,0%-103.0% on the dried basis 

SPECIFIC TEST5 

• CONGEALING TEMPERATURĘ (651): NLT 62.0° 

• Loss ON Drying (731) 

Analysis: Dry a sample in a vacuum at 40° for 2 h. 
Acceptance criteria: NMT 2,0% 

ADDITIONAL REQUIREMENT$ 

• Packaging and Storage: Preserve in tight, light-resistant 

containers. 

*> usp Referenci standards (ii) 

USP Oxybenzone RS 


Oxybutynin Chloride 



C 22 H 31 NO j ■ HC1 393.95 

Benzeneacetic acid, a-cydohexyl-a-hydroxy-, 4-(diethyh 
amino)- 2 -butynyl ester hydrochloride, (±)-; 
4-(Diethy!amino)-2-butyny[ (±)-(x-phenylcydohexaneglyco- 
late hydrochloride [1508-65-2], 

DEFINITION 

Oxybutynin Chloride contains NLT 97.0% and NMT 102,0% 
of oxybutynin chloride (C^HjłNOs * HCI), calculated on 
the dried basis, 

IDENTIFICATION 
» A. INFRARED ABSORPTION (197K) 

& B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay . 

ASSAY 
* PROCEDURĘ 

Buffer: A solution containing 6,67 g/L of monobasic 
potassium phosphate and 8.55 g/L of dibasic potassium 
phosphate 

Mobile phase: Acetonitrile and Buffer (49:51) 

Standard solution: 0 1 mg/ml of USP Oxybutynin 
Chloride RS in Mobile phase 

Sample solution: OJ mg/ml of Oxybutynm Chloride in 
Mobile phase 

Chromatographic system 

(See Chromotograpny {62 1), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 7.5-cm; 3-pm or 3.5-pm packing 
L7 

Column temperaturę: 45° 

Flow ratę: 1 mL/min 
Injection volume; 10 pil 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Relative standard deviatron: NMT 1,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of oxybutynin chloride 
(C^HjiNOa ♦ HCI) in tne portion of Oxybutynin Chlo¬ 
ride taken: 

Result = (fu/fi) x (CsJCJ) x 100 


r u = peak response from the Sample solution 

r$ - peak response from the Standard solution 
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Cs = concentration of USP Oxybutynin Chloride RS 
in the Standard solution (mg/mL) 

Ca - concentration of Oxybutynin Chloride in the 
Sample solution (mg/mL) 

Acceptance criteria: 97 ł Q%-102,0% on the dried basis 

OTHER COMPONENTS 

* Chloride Content 

Sample: 600 mg of Oxybutynin Chloride, previous!y 
dried 

Analysis: Dtssolve the Sample in 100 mL of water, and 
adcf 5 ml of nitric add. Titrate (see 7 Itrimetry (541)) 
with 0,1 N silver ni tratę VS, using a piatinum-stlver 
chloride electrode system, Each mL of 0.1 N silver ni- 
tratę is equivalent to 3.545 mg of chloride (Cl), 

Acceptance criteria: S%-10% 

IMPURITIES 

* RESIDUE ON IGNITION (281): NMT 0.1% 


De/e te the following : 

** Heavy Metals, Method f (23t): NMT 20 ppm* u 

ij»n 20?S> 

* ORGANIC llMIPURfTIES 

Buffer, Mobile phase, and Chromatographic system: 
Proceed as directed in the Assay, 

System suitability stock solution: 100 pg/mL each of 
USP Oxybutynin Related Compound 8 RS and USP Qxy- 
butynin Related Compound C RS fn Mobile phase 
Standard stock solution: 1,0 mg/mL of USP Oxy- 
butynln Chloride RS in Mobile phase 
System suitability solution: Transfer 10.0 mL of the 
System suitability stock solution to a 1OO-mL volumetrre 
fiask, add 10.0 ml of Standard stock solution , and difute 
with Mobile phose to volume. 

Standard solution: 7.5 pg/mL of USP Oxybutynin Chlo¬ 
ride RS from Standard stock solution m Mobile phase 
Sample solution: 5.0 mg/mL of Oxybutynin Chloride in 
Mobile phase 
System suitability 
Sample: System suitability solution 
[Notę— See Tobie 1 for relathte retention times.] 
Suitability requirements 

Resolution: NLT 1.1 between oxybutynin related 
compound B and oxybutynin related compound C 
Relative standard deviation: NMT 2.0% for the oxy- 
butynin peak 
Analysls 

Samples: Standard solution and Sample solution 
Record the chromatograms for a total time of NLT 
twice the retention time of the oxybutynin peak, 
Calculate the percentage of each impurity in the po r* 
tion of Oxybutynin Chloride taken: 

Result = (rjń) x (Cs/Cu) x (1 ff) x 100 

ru - peak response of each impurity from the 
Sample solution 

Cs - peak response of oxybutynin from the 
Standard solution 

Cs - concentration of USP Oxybutynin Chloride RS 
in the Standard solution (mg/mL) 

Cu - concentration of Oxybutynin Chloride in the 
Sample solution (mg/mL) 

F ~ relative response factor for each impurity (see 
Tobie 1) 

Acceptance criteria: See Table 1. 


Table 1 


Nd me 

Relative 

Retention 

Time 

Refative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%> . 

Oxybutynin related 
compound A* 

0.08 

1.4 

O.S 

Diphenyl analog of 
oxvbutvnin chloride 15 

037 

2,7 

OJ 

Qxybutynin related 
compound B Ł 

0.65 

13 

KO 

0xybutynrn related 
compound O 

0.79 

1.0 

KO 

Oxvbutvnin 

1.0 

_ 


Cydohexenyl analog of 
oxvbutvnln chloride 

1.8 

0.4 

KO 

Ethylpropyl analog of 
oxybutynin chloridd 

1.9 

1.0 

OJ 

Any other indivldual 
impurity 

— 

1.0 

0.1 

Total imourities 

— 

-— 

KO 


* PhenylcydohexyfglycQlIc add (cydohexylmandelte add, or CHMA). 
b 4^(Dfethylamino)but-2-ynyl 2-hydrQxy"2,2-diphenySacetate. 

Ł Methyl ester of phenyleydohexy1glycolft add (methyl ester of cycfc>hexyT 
mandelic add, or CHMME). 

a Methytetbyl analog of oxybutynin chloride (4-fethyfmethylamino) but-2- 
ynyl (±>2-cydoh exyl-2-hyaroxy-2-phenyla ee tatę), 
c 4-(Dfethyla m ino)bu l-2-ynyI (±^2 Jey e lq h ex 3 - enyl)-2-cydohexy)-2 - 
hydroxyacetate. 

r 4 - (E thyIpropytom fn o)bu t-2-ynyI (±> 2 -cyd oh e xy I - 2-hyd roxy3-p heny I ace- 
tate, 

SPECIFIC TESTS 
■ Less ON DRYiNG (731) 

Analysls: Dry a sample at 105° for 2 h. 

Acceptance criteria: NMT 3% 

ADD1TIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in welf-closed 
contatners. 

• USP Reference Standards (11) 

USP Oxybutynin Chloride RS 
USP Oxybutynin Related Compound B RS 
Methyl ester of pheny!cydohexyiglycolic acid, or 
CHMME (cyclohexyl mandelic acia methyl ester). 

USP Oxybutynin Related Compound C RS 
Methyfethyl analog of oxy butynin chloride, or 
4-(ethy[meLhy lamino) but-2-ynyl (±) 2-cyclohexyl-2-hy- 
d roxy-2-phenyJaceta te hydroch loride. 


Oxybutynin Chloride Orał Solution 

» Oxybutynin Chloride Orał Solution contains not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of 
CaaHaiNOj' HCI. 

Packaging and storage—Preserve in tight, lighLresistant 
containers, 

USP Reference standards (11)— 

USP Oxybutynin Chloride RS 

Identification—Place a vo!ume of Orał Solution, equiva- 
lent to about 50 mg of oxybutynin chloride, in a separator, 
and extract with 10 mL of chloroform. The extract so ob- 
tained responds to the Thin-Loyer Chromatographic Identifica¬ 
tion Test (201), methanol being used as the developing sol- 
vent, and rodine vapor being used to visualize the spots. 
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Assay— 

pH 4 Phosphate huffer —Place 38 mL of 0,2 M dibasic so- 
dium phosphate in a 100-mL volumetric fiask. Dilute willi 
0,1 M citric acid to volume, and mix* Adjust the pH, if nec¬ 
essary, with either the dibasic sodium phosphate sofution or 
the citric acid solution* 

pH 5.6 Phosphate buffer— Place 58 mL of 0.2 M dibasic 
sodium phosphate in a 1 GQ-mL volumetric fiask* Dilute with 
0,1 M citric acid to volurne, and mix. Adjust the pH, if nec- 
essary, with either the dibasic sodium phosphate solution or 
the citric acid solution. 

Bromocreso! green solution —Transfer 125 mg of bramo- 
cresol green to a 25-mL vo!umetric fiask, dtssoive in 3.5 mL 
of 0.05 N sodium hydroxide, dilute with water to volume, 
and mix* 

Standard preporation —Dissolve an accurateiy weighed 
quantity of USP Oxybutynin Chloride RS in 0,05 N suifuric 
add to obtain a solution having a known concentration of 
about 100 pg per mL* 

Assay preparation—Transfer an accurateiy measured voL 
ume of Ora! Solution, equivalent to about 10 mg of oxy- 
butynin chloride, to a 100-mL volumetric fiask, dilute with 
water to volume, and mix. 

Procedurę —Separately transfer 10*0 mL of the Standard 
preporation and the Assay preporation to separate 125-mL 
separators. Add 20 mL of pH 4 Phosphate buffer to each 
separator, and extract each solution with a 25-mL portion of 
chloroform. [notę— Allow at least 1 0 mlnutes for the layers 
to separate.] Collect the chloroform extracts In respective 
125-mL separators, each containing a mixture of 2 mL of pH 
5,6 Phosphate buffer and 1 mL of Bromocreso/ green solution. 
Shake the separators, and filter the chloroform extracts 
through rayon pledgets, collecting the extracts in respective 
100-mL volumetnc flasks. Repeat the double extractions 
with 25-mL portions of chloroform. Wash the rayon pled¬ 
gets with chloroform, collecting the washings in the respec- 
tive 100-mL volumetnc flasks. Dilute both Solutions with 
chloroform to volume, and mix* Gońcomitantly determine 
the absorbances of both Solutions at the wavelength of 
maximum absorbance at about 415 nm, with a suitable 
spectrophotometer, against a blank prepared using 10 mL of 
0.05 N suifuric acid treated in the same manner as the Stan¬ 
dard preparation and the Assay preporation. Caiculate the 
quantity, in mg, of C^HjiNO} - HCI in each mL of Orał Sdu- 
tion taken by the formula: 

(0,1 CfV)(Au/A$ 

in which C is the concentration, in pg per mL, of USP Qxy- 
butynin Chlonde RS in the Standard preporation; ^is the 
voiume, in mL, of Orał Solution taken; and Au and are 
the absorbances of the Solutions from the Assay preporation 
and the Standard preparation, respectively* 


Oxybutynin Chloride Tablets 

DEFINITION 

Oxybutynin Chloride Tablets corrtain NLT 90.0% and NMT 
fi 0*0% of the labeled amount of CajHatNO* ■ HCi, 

IDENTIFICATION 

* Thin-Laver Chromatocraphic Identification Test (201) 
Sample solution: Add a portion of powdered Tablets, 
equivalent to about 50 mg of oxybutynin chlonde, to 
TO mL of chloroform. Mix for two mlnutes, and centri- 
fuge. Use the supernatant layer* 


Developing solvent system: Methanol 
VisuaIization: lodine vapor 

ASSAY 
■ Procedurę 

Solution A: Methanol, water, and triethy laminę 
(800:3200:0,9). Adjust with phosphoric acid to a pH of 
3,5 ± 0*05* 

Mobile phase: Aceton itr ile and Solution A (1:4) 
Standard solution: 0*05 mg/mL of USP Oxybutynin 
Chloride RS in Mobile phase 

Sample solution: Transfer an amount of powdered Tab¬ 
lets (from NLT 20 Tablets) nominałly equivalent to 
50 mg of oxybutynin chloride to a 1000-mL volumetric 
fiask* Add about 400 ml of Mobile phase , sonicate for 
about 10 min, shake by mechanical means for about 45 
min, and dilute with Mobile phase to volume. 
Chromatographk system 
(See Chromatografy (621), System Suitabiliiy.) 

Modę: LC 

Detector: UV 203 nm 
Column: 4-mm x 30-cm; packing L10 
Flow ratę: 2 mL/min 
Injection size: 20 pL 
System suitability 
Sample: Standard solution 
Suitabiilty reąuirements 
Tatfing factor: NMT 2.0 
Reiative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of OuHaiNÓa ■ HO in the 
portion of Tablets taken: 

Result = ( Tu / H ) x (Cs/Cu) x 1 00 

ru = peak response from the Sample solution 

H = peak response from the Standard solution 

C s - concentration of USP Oxybutynin Chloride RS 
in the Standard solution (mg/mL) 

Cu = nominał concentration of the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TE5T5 
• DlSSOLUTION (711) 

Test 1 

Medium: Water; 900 ml 
Apparatus 2: 50 rpm 
Time: 30 min 

Sample solution: Pass a portion of the solution under 
test through a suitable 0*45-pm filter. Dilute with Me¬ 
dium if necessary. 

Analysis: Determine the amount of C^HiiNOj ♦ HO 
dissolved using the method set forth in the Assay , 
ma king any necessary modifications to the concentra¬ 
tion of the Standard solution to correspond to that of 
the solution under test and Injecting 100 of both 
Solutions* 

Tolerances: NLT 80% (Q) of the labeled amount of 
C 22 H 31 NO 3 * HCI is dissolved* 

Test 2: If the products complies with this test, the label- 
ing indicates that it meets USP Dissolution Test 2. 
Medium: 0.01 N hydrochloric acid; 900 ml 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard solution: 5^ig/mL of USP Qxybutynm Chlo¬ 
ride RS in Medium * This solution is stable for 5 days at 
ambient conditions* 

Sample solution: Pass a portion of the solution under 
test through a suitable 0.45-jam filter, disoarding the 
first few mL* 

Mobile phase: Water, aceton i trile, and phosphoric 
add (760:240:1) 
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Chromatographic system 

(See Chromatogropny (621), System Suitability,) 
Modę: LC 

Detector: UV 203 nm 

Column: 4,6-mrn x 7.5-cm; 3.5-^m packing 17 
Column temperaturę: 40* * 

Flow ratę: 1.5 mL/mśn 
Injection size: 100|il 
System suitability 
Sam ple: Standard solution 
Suitabilily reguirements 
Taifing factor: NMT 2,0 
Relative standard deviatlon: NMT 3.0% 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of oxybutynin chloride 
dissolved: 


Result = (ru/r s ) x (C s /L) x V x 100 

ru = peak response from the Sample solution 

n> - peak response from the Standard solution 

Cs - concentration of oxyfoutynin chloride in the 
Standard solution 
l = Tablet label claim (mg) 

V - volume of Medium (mL), 900 
Tolerances: NLT 80% (Q) of the labeled amount of 
oxybutynm chloride is dissolved. 

* Unjformity of Dosage Units (905): Meet the 
reguirements 


ADDITIONAL REQUIREMENTS 

* Packaging ano Storage: Preserve In tight, light-resistant 
containers. 

* Labeling: When morę than one Dissolution test is given, 

the labeling States the Dissolution test used only if Test 1 
is not used 

* USP Refirence Standards (1T) 

USP Oxybutynin Chloride RS 



Oxyfoutynin Chloride Extended-Refease 
Tablets 


DEFJNITION 

Oxybutynin Chloride Extended-Release Tablets contain NLT 
90.0% and NMT 110.0% of the labeled amount of oxy- 
butynin chloride (CizH^NOa* HCi). 


IDENTIFICATION 

* A. INFRARED ABSORPTION (197} 

Standard: Dis$olve 15 mg of USP Oxybutynin Chloride 
RS in 5 mL of water. Adjust with OJ N sodium hydrox- 
ide to a pH of between 7 and 8. Extract the solution 
twice with 10 mL of ether. Combine the extracts, evap- 
orate the ether, and dry under vacuum over silica gel 
for at least 30 min, Redissoke the dried residue in a 
smali amount of acetone, transfer the solution to an IR 
salt piąte, and evaporate to cast a thtn film. 

Sample: Add a guantky of finely powdered Tablets, 
equivalent to about 15 mg of oxybutynin chloride, to 
5 mL of water per Tablet, Mix for 1 min, Adjust with 
0.1 N sodium nydroxfcłe to a pH between 7 and 8, 
Bctract the solution twice with 10 ml of ether. Com¬ 
bine the extracts, evaporate the ether, and dry under 
vacuum over silica gel for at least 30 min. Redissolve 
the dried residue in a smali amount of acetone, transfer 
the solution to an IR salt piąte, and evaporate to cast a 
thin film, 

« B. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution , as 
obtained in the Assay. 


ASSAY 
• Procedurę 

Diiuent: Use water adjusted with phosphoric add to a 
pH of 3.5, 

Solution A: Methanol and acetonitrfle (1:1) 

Mobife phase: Aoetonitrile, triethylamine, and water 
(700:3:1 300), Adjust with phosphoric acid to a pH of 
3,9. 

Impurity stock solution: 0.11 mg/mL of USP Oxy- 
butynin Reiated Compound A RS in aceton itrile 
Standard stock solution: 0.37 mg/ml of USP Oxy- 
butynin Chloride RS in acetonitrile 
System suitability solution: Transfer 10 mL of the Stan¬ 
dard stock solution and 1 mL of the Impurity stock solu- 
thn to a 100-mL volumetric fiask, and dilute with Dilu- 
ent to volume. 

Standard solution: OJ mg/ml in Diiuent from the 
Standard stock solution 
Sample solution 

For Tablets that contain 5 mg of oxybutynin chlo¬ 
ride: Place 10 Tablets in a 500-mL volumetric fiask, 
add ISO mL of Solution A t and stir for at least 4 h or 
until dis$olved. Dilute with Diiuent to volume. Mix 
thoroughly, centrifuge, and use the elear supernatant. 
For Tablets that contain 10 mg or morę of oxy- 
butynin chloride: Place 10 Tablets in a 1000-mL vol* 
umetric fiask, add 300 mL of Solution A, and stir for at 
least 4 h or until dissoNed. Dilute with Diiuent to vol- 
ume. If necessary, make a further dilution with Diiuent 
to obtain a solution having a finał concentration equiv* 
alent to OJ mg/mL of oxybutynin chloride. Mix thor¬ 
oughly, centrifuge, and use the elear supernatant. 
Chromatographic system 
(See Chromatography (621), System Suitability,) 

Modę: LC 

Detector: UV 220 nm 
Column: 4,6-mm x 15-cm; packing LII 
Flow ratę; 1.5 mL/mtn 
Injection size: 50 pL 
System suitability 
Sample: System suitability solution 
[Notę—T he relative retention times for oxybutynin and 
oxybutynin reiated compound A are about 1.0 and 
1,6, respectively.] 

Suitability requirements 

Resolutlon: NLT 1,5 between oxybutynin and oxy- 
butynin reiated compound A 
Tailing factor: Greater than 0.75 and NMT 2.5 for 
eaoh peak 

Relative standard deviation: NMT 3% for each com¬ 
pound for six repllcate injections 
Analysis 

Samples: Standard s o fu don and Sample solution 
Calculate the percentage of the labeled amount of oxy- 
butynin chloride (C^fhiNCb. HCI) in the portion of 
Tablets taken: 

Result = (ry/rs) x (G/Cy) x 100 

fu “ peak response from the Sample solution 

r$ = peak response from the Standard solution 

G = concentration of USP Oxybutynin Chloride RS 
In the Standard solution (mg/ml) 

Cu - nominał concentration of oxybutynin chloride 
in the Sample solution (mg/mL) 

Acceptance criterla: 90,0%-110,0% 

PERFORMANCE TESTS 

• Dissolution (711) 

Test 1 

Medium: Simulated gastric fluid without enzyme; 

50 mL 

Apparatus 7: See Drug Release (724), 30 cycles/min; 

2- to 3-cm amplitudę, at 37.0 ± 0.5° 
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Times: 4, 10, and 24 h 

Solution A: 4*83 g/L of monobasic sodium phosphate 
3n water. Add 23 of triethylamlne, and adjust 
with phosphoric add to a pH of 2,2 ± 0.2* 

Mobile phase: Acetonitrile and Solution A (7:13) 
Solution B: To 1 L of water add phosphoric add droo- 
wise to a pH of 3*5, and mix we li. 

Standard stock Solutions: 250, 300, and 350 pg/mL 
each of USP Qxybutynin Chloride RS in acetonitrile 
Standard Solutions: Prepare a series of dilutions of the 
Standard stock Solutions in Solution £ having finaj ton- 
centratiom slmiiar to those expected in the Sample 
solution. 

System suitability solution: Use a medium rangę 
Standard solution of USP Oxybutynin Chloride RS. 
Sample solution: Use portions of the solution under 
test. If the solution is cioudy, centrifuge at 2000 rpm 
for 10 min, and use the supernatant. 
Chromatographic system 
(See Chromatograpny {62^) / System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 5-cm; packing LI 1 

Column temperaturę: 35° 

Flow ratę: 1.5 mL/mln 
Injection size: 50 pL 
System suitability 
Sample: System suitability solution 
Suitability regurrements 

Tailing factor: Greater than 0,5 and less than 2,5 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard Solutions and Sample solution 
Construct a calibration curve by plotting the peak re- 
sponse versus concentration of the Standard Solu¬ 
tions , A weighing factor, Mx t is applied to the re- 
gression linę of the calibration curve to enhance the 
accuracy of the Iow standard concentrations. Deter- 
mine the percentage of oxvbutynin chloride 
(C^H^NOi ■ HO) dis 5 olved in each interval from a 
linear regression analysis of the calibration curve. 
Tolerartces: See Tables I and 2, 


Table 1. For Tablet s labeied to contain 5 or 10 mg of oxy- 
butynin chloride 


Time 

Amount 


DUśolved 

4 

NMT 20% 

10 

34,5%-59.5% 

24 

NLT 80% 


Table 2. For Tabletu labeied to contain IS mg of oxybufynin 
chloride 


Time 

Amount 

m 

Dissolved 

4 

NMT 20% 

10 

34.5%-59.5% 

24 

NLT 75% 


The percentages of the labeied amount of oxybutynin 
chloride (C 22 H 31 NO 3 * HCI) dissolved at the times 
specified conform to Acceptance Table 2 In Dissolution 

(711). 

Test 2; If the product complies with this test, the iabei- 
Ing indicates that the product meets USP Dissolution 
Test 2. 

Add stage medium: Simufated gastric fluid, without 
enzymes, pH 1.2 ± 0.05; 250 ml (first row) 

Buffer stage medium: Simulated intestinal fluid, with¬ 
out enzymes, pH 6.8 ±0.1; 250 mL (rows 2^4) 


Apparatus 3: 25 dips/min; 20-mesh polypropyiene 
screen on top and bottom; 30 s drip time 
Times: 2 h in the Add stage medium (first row); 4, 8, 
and 16 h (corresponding to 2, 6 , and 14 h after 
cbanging the medium) in the Buffer stage medium 
(rows 2-4) 

Solution A: Transfer 1 ml. of triethylamine to 1000 ml 
of water, Adjust with phosphoric add to a pH of 3.50 
±0.05. 

Mobile phase: Acetonitrile and Solution A (4:1) 
Standard stock solution: 0.2 mg/mL of USP Oxy- 
butynIn Chioride RS in Add stage medium 
World ng standard solution: Transfer 5,0 mL of the 
Standard stock solution for Tablets labeied to contatn 
5 mg, transfer 1 0 mL for Tablets labeied to contain 
10 mg, or transfer 15 mL for Tablets labeied to contain 
15 mg to a IGO-mL volumetric fiask. Dilute with Buffer 
stage medium to vo!ume. 

Sample solution: Centrifuge a portion of the solution 
unaer test at approximately 3000 rpm for 10 min. Use 
the supernatant. 

Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 203 nm 
Column: 4.6-mm x 25-cm; packing L7 
Plow ratę: 1.5 mL/min 
Injection size: 25 \il 
System suitability 
Sample: Worki ng 5 ton dard solu tion 
Suitability requirements 
Tailing factor: NMT 2,0 
Relative standard deviatlon: NMT 3.0% 

Analysis 

Samples: Working standard solution and Sample 
solution 

Caiculate the percentage of oxybutynin chloride 
(C 22 H 11 NO 3 ■ HCI) dissolved at each time point (Cr,?, 
Ct 4, Cm, Cm)'. 

C - (ru/n) x (Cs/0 xVxlQQ 

ru - peak response from the Sample solution 

Cs - peak response from the Working standard 

solution 

Cs = concentration of the Working standard solution 
(mg/mL) 

i = iabelclaim (mg/Tablet) 

V = volume of Medium, 250 mL 

O 2 - percentage dissolved at 2 h, G 

Cr 4 = percentage dissolved at 4 h, G + G 

Cre = percentage dissolved at 8 h, G + G + C s 

C T }6 = percentage dissolved at 16 h, G + O + C B + 

Lr 6 

Tolerances: See Tables 3 and 4 , 


Table 3. For Tablets labeied to contain 5 or 10 mg 


Time 

m 

Amount 

Dis5olved 

2 

0%-10% 

4 

1 0%-30% 

8 

40%-65% 

16 

NLT 80% 


Table 4. For Tablets labeied to contain 15 mg 


Time 

(h) 

Amount 

Dis$olved 

2 

0%-10% 

4 

!0%-30% 

8 

35%-65% 

16 

NLT 75% 
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The percentages of the labeled amount of oxybutynin 
chloride (C 22 H 31 NO 3 ■ HO) di$solved af the tlmes 
specified conform to Acceptance Tobie 2 in Dissolution 
<711). 

Test 3: ff the product eomplies with this test, the labeh 
Ing indicates that the product meets USP Dissolution 
Test 3. 

Medium: Simulated gastric ffuid without enzyme; 

50 mL 

Apparatus 7: See Drug Releose (724). Use acrylrc rods. 
30 dips/min, 37,0 ± 0.5°, 10 s drip time. Dlp time 
interval: row 1,1 h; row 2, 3 h; row 3, 6 h; row 4, 5 
h; row 5, 9 h. 

Times: 4, 10, and 24 h 

pH 23 phosphate buffer: 3-4 mq/mL of monobasic 
potassium phosphate in water. Adjust with phosphoric 
add or 2 N potassium hydroxide to a pH of 230 ± 
0*05. 

Standard solution: (t/200) mg/ml. of USP Oxybutynin 
Chloride RS in Medium, where L 15 the Tablet labę! 
claim, in mg 

Sample solution: Pass a portion of the solution under 
test through a suita ble nylon filter of 0.45-fim porę 
size, discarding the first iew mL 

Mobile phase: pH Z 3 phosphate buffer and acetonitrile 
(7:3) 

Chromatographic system 

(See Chromotograpny (621), System Suitabiłity,) 

Modę: LC 

Detector: UV 220 nm 
Column: 4,6-mm x 15-cm; packing L10 
Ftow ratę: 1,0 mL/min 
Injeetion sfze: 10 pL 
System suitabiłity 
Sample: Standard solution 
Suitabiłity requirements 
Tailing factor: NMT 2.0 
Relative standard deviatron: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample soiution 
Calcu Jatę the amount, in mg, of oxybutynin chloride 
(C^HatNOj - MCI) dissolved at each time interval: 

Resuit ^ (ru/n) x (Cs/t) x v 

fu - peak response from the Sample solution 

n = peak response from the Standard solution 

C$ = concentration of the Standard soiution 
(mg/mL) 

L - labef claim (mg/Tablet) 

V - volume of Medium , 50 ml 
Calcufate the percentage of oxybutynin dissolved: 

Resuit - I(amount dissolved at current time interval + 
amount dissolved at previous time intervaf$) x 100/i 

Tolerances: See Tobie 5* 


Acid stage medium: 0.1 N hydrochloric acid; 900 ml 
Buffer stage medium: pH 6.0 sodtum phosphate 
buffer with 0.2% of soatum lauryl suffate; 900 mL 
Apparatus 2: 50 rpm, with sinkers. [Notę—A suitable 
sinker is available as catalog number CAPWHT-2S from 
www.QLA-LLC.com*] 

Times: 2 h in the Add stage medium ; 4, 6 , and 14 h 
(corresponding to 2, 4, 12 h after changing the me¬ 
dium) rn the Buffer stage medium 
Standard solution: (i/1000) mg/mL of USP Oxy- 
butynin Chloride RS in Buffer stage medium , where L is 
the Tablet iabei claim, in mg 
Sample solution: Pass a portion of the solution under 
test through a suitable PVDF fifter of 0.45-pm porę 
size* 

pH 3*5 phosphate buffer: 6.94 mg/mL of monobasic 
potassium phosphate in water. Adjust with diluted 
phosphoric acid to a pH of 3*50 ± 0.05. 

Mobile phase: pH 3,5 phosphate buffer and acetonitrile 

0 : 1 ) 

Chromatographic system 

(See Chromatograpny (621), System SultabiUty.) 

Modę: LC 

Detector: UV 210 nm 
Column: 4.6-mm x 15-cm; packing L7 
Flow ratę: 1 *0 mL/min 
Injeetion size: 20 pL 
System suitabiłity 
Sample: Standard solution 
Suitability requirements 
Column effkiency: NLT 2000 theoretical plates 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Caleulate the concentration (mg/mL) of oxybutynin 
chloride {C 22 HJ 1 NO 3 ■ HCI) (Q at each time point: 

O = (rJn) x Cs 

r u - peak response from the Sample solution 

r$ - peak response from the Standard soiution 

Cs = concentration of the Standard solution 

(mg/ml) 

Calcufate the cumuJative percentage of oxybutynin 
chloride (C 22 H 33 N 03 * HCI) dissolved (Q) at each time 
point (/}: 

At / = 1 

Qr = (C, x V/L) x 100 

At / = 2 to n 

(C, X 900) + U cy a +ąx [900 - (n - 2 ) V t ]x 100 

f=3 _ 

L 


Tatale 5 


Time 

Amount 

(h> 

Dissolved 

4 

NMT 25% 

10 

40%~65% 

24 

NLT 75% 


The percentages of the labeled amount of oxybutynin 
chloride (CaiHjiŃO*- HC!) dissolved at the times 
specified conform to Acceptance Tobie 2 in Dissolution 
<711). 

Test 4: If the product complies with this test, the label- 
ing indicates that the product meets USP Dissolution 
Test 4 . 


i “1,2, «*v h 

j = 2, 3, .**, n-1 

V$ = sampling volume (mL) 

C r = concentration of oxybutynin chlonde in the 
Sample solution at time point i (mg/mL) 

Q = concentration of oxybutynin chlonde in the 
Sample solution at time point 2 through n-1 
(mg/mL) 

i - laber daim (mg/Tablet) 

Tolerances: See Tobie 6* 


Table 6 


Time 

Amount 

Ol) 

Dissolved 

2 

NMT 10% 

4 

10%“4G% 
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Table & (Continued) 


Time 

Amount 

m 

Dissolved 

6 

40%-75% 

14 

NIT 85% 


The percentages of the (abeled amount of oxybutyn:n 
chloride (Cz^HjtNOj ■ HCJ) dissolved at Ehe times 
specified conform to Acceptance Table 2 tn Dissoludon 

* IINIFORMITY OF Dosace UniTS (905): Meet the 

requirements 

IMPURIT1ES 

* ORGANIC IMPURITIES 

Diluent, Solution A, Mobile phase, Impurity stock so¬ 
lution, System suitability solution, Sample solution, 
Chromatographic system, and System suitability: 
Proceed as directed m the Assay , 

Impurity standard solution: 1 ng/mL of USP Oxy- 
butynin Related Compound A RS in Dlluent from the 
Impurity stock solution 
Analysis 

Sampfes: impurity standard solution and Sample 
solution 

Calculate the percentage of each impurity in the por- 
tion of Tablets taken: 

Result = (rvfr$) x (Cs/Cu) x 100 

ru - peak response for each impurity from the 
Sample solution 

r s = peak response from the Impurity standard 
solution 

Q = concentration of USP Oxybutynin Related 
Compound A RS in the Standard solution 
(mg/ml) 

Cu = concentration of the Sample solution (mg/mL) 
[Notę—D isrecprd any peak less than 0.1%.] 

Acceptance criteria 

lndfvidual impurities; NMT 1% of oxybutynin related 
compound A is found. 

To tal i mpurit ies: NMT 2% 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight containers. 

Storę at controlled room temperaturę. 

* Labeung: When morę than one Dissoludon test is given, 

the labeling States the Dissoludon test used only if Test i 
is not usea 

« USP Reference Standards (11) 

USP Oxybutynin Chloride RS 
USP Oxybutynin Related Compound A RS 
Phenyfcyciohexy!glycolic add. 

C M Hi*O a 234.30 


Oxycodone Hydrochloride 



Ci»HnNOł ■ HCI 351.82 

Morphinan-6-one, 4,5-epoxy-l 4-hydroxy-3-methoxy-l 7- 
methyl-, hydrochloride, (5a)-; 

4 / 5a.-Epoxy-14-hydroxy-3-methoxy-17-rnethylmGrphinan-Ó- 
one hydrochloride [124-90-3]. 


DEFINITION 

Oxycodone Hydrochloride contains NLT 97.0% and NMT 
103.0% of oxycodone hydrochloride (CtsHżiNCLt * HCI), 
cakulated on the anhydrous, soivent-free basis. 

IDENTIFICATION 

* A. Procedurę 

Sampłe solution: Dissolve 250 mg in 25 mL of water. 
Analysis; Render the 25 mL of Sample solution aikaline 
wrth 6 N ammonium hydroxide. Al Iow the mixture to 
stand until a precipitate is formed. Filier, wash the pre- 
cipitate with 50 mL of coid water, and dry at 105° for 2 
h. 

Acceptance criteria: The precipitate meits between 
218° and 223°, but the rangę between the beginning 
and the end of meiting does not exceed 2° (see Melting 
Rangę or Temperaturę (741)). 

» B, Infrared Absorption (197K): Use a portion of the 
dried precipitate obtained in Identification test A. 

* C. The retention time of the oxycodone peak of the Sam¬ 
ple solution corresponds to that of the Standard solution, 
as obtained in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: 0.005 M sodium 1-hexanesulfonate, 
methanol, tnethylamine, and phosphoric add 
(900:100:2:5). Adjust with 50% sodium hydroxide solu¬ 
tion to a pH of 2.5 ± 0.1 and filter. 

System suitability solution: 1 3 pg/mL of codeine phos- 
phate and 9 pg/mL of oxycodone in Mobile phase 
Standard solution: 0.9 mg/mL of USP Oxycodone RS 
in Mobile phase 

Sample solution: 1 mg/mL of Oxycodone Hydrochlo¬ 
ride in Mobile phase . [Notę—P ass a portion of this solu- 
tlon through a filter of 0.5-pm or ffner porę size, and 
use the filtrate as the Sample solution.] 

Chroma tog raphk system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 206 nm 

Column: 3.9-mm x 15-cm; 4-pm packing 17 
Column temperaturo: 50 g 
Flow ratę: 1.5 mL/min 
Injection volume: 10 pL 
Run time: NLT 2 times the retention time of 
oxycodone 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for codeine and 
oxycodone are about 0,8 and 1 . 0 , respectiveJy.] 
Suitability reguirements 
Resolution: NLT 3.0 between codeine and oxy- 
codone, System suitability solution 
Tailing factor: 0.75-1*25, Standard solution 
Relative standard deuiation: NMT 2 . 0 % from repli- 
cate injections, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of oxycodone hydrochloride 
(C 1 &H 21 NO 4 ■ HCI) in tne portion of Oxycodone Hydro- 
chloride taken: 

Result = (ruin) x (CdCu) x (Rj/M*?) x 100 

ru - peak response from the Sample solution 

r s - peak response from the Standard solution 

Cs - concentration of USP Oxycodone RS in the 
Standard solution (mg/mL) 

Cu ~ concentration of Oxycodone Hydrochloride in 
the Sample solution (mg/mL) 

Mri = molecular weight of oxycodone hydrochloride, 
351.82 

Mr 2 - molecular weight of oxycodone base, 315.37 
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Acceptance criteria: 97.0%-l 03.0% on the anhydrous, 
solvent-free basis 

IMPURmES 

* REStDUE ok Ignition <281): NMT 0,05%. [Notę—U se of 

sulfuric add is omitted.] 

o limit of Alcohol 

Internal standard stock solution: Transfer 6,0 mL of 
isopropyl alcohol to a 500-mL yolumetrrc fiask, and dk 
lute with water to volume. [NoTE—The isopropyl alco¬ 
hol must be free of alcohol impurities.] 

Internal standard solution: Transfer 5,0 mL of the In¬ 
terno! standard stock solution to a 100-mL volumetric 
fiask, and dilute with water to volume. 

Standard stock solution: 16 mg/mt of alcohol 
(C 2 H 5 OH) in water 

Standard solution: Pipet 3.0 mL of the Standard stock 
solution and 5,0 mL of the Internal standard stock soiu¬ 
tion into a 100-mL volumetric fiask, and dilute with 
water to vo!ume. 

Sample solution: Transfer about 240 mg of Oxycodone 
Hydrochloride to a 15-mL centrifuge tubę, add 5.0 ml 
or the InternaI standard solution, and mix to di$solve. 
Chromatographic system 
(See Chromatograpny (621), System SuitablUty.) 

Modę: GC 

Detector: Flame ionization 
Column: 4-mm x 1,8-m glass; packed with 80- to 
100-mesh support S3 
Carrier gas: Helium 
Temperatures 
Injection port: 1 7 0 Q 

Column: 150°, [NOTE —Condition the column over- 
night at 235° with a slow fiow of carrter gas.] 
Detector: 170° 

Injection volume: 5 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Resolution; NLT 2 between isopropyl alcohol and 
alcohol 

Tailing factor: NMT 1.5 

Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard soiution and Sample solution 
Calculate the percentage of alcohol (C2H5OH) in the 
portion of Oxycodone Hydrochloride taken: 

Resuit = (Ru/Rs) x (QfCu) x 100 

= peak response ratio of the alcohol peak to the 
isopropyl alcohol from the Sample solution 
R s = peak response ratio of the alcohol peak to the 
isopropyl alcohol from the Standard soiution 
Cs = concentration of alcohol In the Standard 
solution (mg/mL) 

Cu == concentration of Oxycodone Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: NMT 1,0% 

• Organic Impurities 

[notę—O n the basis of the synthetic route, perform ei- 
ther (a) Procedurę 1 and Procedur? 2 or (b) Procedurę 3, 
Procedur? 1 and Procedur? 2 are recommended if 8/J- 
hy d roxy oxy c od o n e (7,8 -d i hy d ro- 8 fi- 14- d 1 hy d roxy cod ei - 
nonę) is a potentia! impurity.] 

Procedurę 1 

Analysis: Use the chromatogram of Lhe Sample solution 
from the Assay to calculate the percentage of each im¬ 
purity in the portion of Oxycodone Hydrochloride 
taken: 

Resuit = ( r u frr ) x 100 

fu - peak response for each impurity 
r r - sum of the responses of a fi the peaks 


Acceptance criteria: See Tobie 1. 


Table 1 


Name 

Relatiye 

Retention 

Time 

Acceptance 
Criteria, 
NIWT (%* 

Ctaymurohone 

031 

0.15 

No rox ymorp I 10 n e* 

033 

0 15 

10-Hvdroxvoxvcod on# 

0.53 

0.15 

6-a Gxycodof 

0.67 

0.25 

8/J-Hydroxyoxycodone ( 7, 8-dihydro- 
85-14-dih ydroxvcodeinone) d 

0,71 

0.15 

Hydrocodone 

1,19 

0J5 

Indmdual unspecified impurity 

— 

0.10 

Total impurities 

—* 

2.0 


J 4,5a-Epoxy-3,l 4-dihydroxymorphinarv6-one. 

u 4,5a-EpDxy-lQc* ( l 4-dfhydroxy-3-methoxy-1 7-meLhylmorphinan-6*one. 
c 4,5a-Epoxy-3'ineLhoxy-l 7-methyfmorphlnai>6&,14-dioE. 

4 J 5a-Epoxy-8^ H 14-dihydroxy3-methoxy-1 7-methylmorphinan-6-one. 

Procedurę 2: Limit of Oxycodone Related Compound 
A (14-Hydroxycodelnone) and Oxyoodone Refated 
Compound C (Codernone) 

Solution A: Dissolve 3,45 g of monobasic sodium 
phosptiate in 1000 mL of water. Add 5.41 g of sodium 
dodecyl sulfate and mix. Filter and adjust with 50% 
(w/v) sodium hydrox!de solution to a pH of 7,50 ± 
0.05. 

Solution B: Water and phosphoric add (9:1) 

Mobile phase: Prepare a mixture of acetonitrile, meth- 
anol, and Solution A (15.8:12.0: 72.2), and adjust with 
Solution B to a pH of 7.80 ± 0.01. 

Diluent: Prepare a mixture of water and Solution B 
(9:1). 

Unspiked oxycodone hydrochloride solution: 50 mg/ 
mL of USP Oxycodone Hydrochloride RS in Diluenl 
System suitability solution: 100 jag/mL of USP Oxy- 
codone Hydrochloride RS and 5 jig/mL each of USP 
Oxycodone Related Compound A RS and USP Oxy- 
codone Related Compound C RS tn Diluent 
Standard solution: 50 mg/mL of USP Oxycodone Hy¬ 
drochloride RS and 0.5 pg/mL each of USP Oxycodone 
Reiated Compound A RS and USP Oxycodone Related 
Compound C RS in Diluent 

Sample soiution: 50 mg/mL of Oxycodone Hydrochlo¬ 
ride in Diluent 
Chromatographic system 
(See Chromatograpny System Suitability.) 

Modę: LC 

Detector: UV 220 nm 

Column: 3.0-mm x 15-cm; 3.5-um packing LI 
Column temperaturę: 40 p 
Flow ratę: 0,7 mL/min 
Injection vo!ume: 5 pL 
System suitability 

Samples: System suitability solution and Standard 
soiution 

[Notę—T he relative retention times for oxycodone re¬ 
lated compound C, oxycodone related compound A, 
and oxycodone are about 0,44, about 0.85, and 1.0, 
respectively,] 

Suitability reguirements 

Resolution: NLT 4 between oxycodone related com¬ 
pound A and oxycodone related compound C, Sys¬ 
tem suitability solution 

Tailing factor: NMT 2,0, System suitability solution 
Relatiye standard deylation: NMT 20% for oxy- 
codone reiated compound A and oxycodone related 
compound C, Standard solution 
Analysis 

Samples: Diluent, Unspiked oxycodone hydrochloride 
solution, Standard solution , and Sample solution 
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Calculate the percentage of oxycodone related com- 
pound A and oxycodone related compound C In Lhe 
portion of Oxycodone Hydrochloride taken: 

Result = ( ru/r$) x (Q/C u ) x 100 

fu = peak response of oxyeodone related 
compound A or oxycodone related 
compound C from the Sample solution 
rs = peak response of oxycodone related 
compound A or oxycodone related 
compound C minus the response of the 
Unspiked oxycodone hydrochlonde solution 
from the Standard solution 
C s - concentration of USP Oxycodone Related 

Compound A RS or USP Oxycodone Related 
Compound C RS in the Standard solution 
(mg/mL) 

Cu = concentration of Gxycodone Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria: See Tobie 2, 


Table 2 


Name 

Retative 

Retentioti 

Time 

Acceptance 
Criteria, 
NMT (%) 

Oxycodone related compound O 

0.44 

0,001 

Oxycodone related compound A b 

0.85 

0,001 

Oxycodone 

TO 

— 


a Codeinone (C^H^NCh). 
b 14-Hydroxy codeinone (CiaH^NO-i). 


(Procedurę Zpostponed fndefinitely) 

Procedurę 3 

Buffer: Mix 4.0 ml of heptafluorobutync acid with 
2000 mL of water and adjust with ammonium hydro*- 
ide to a pH of 2.3 ± 0,1. 

Solution A: Methanol and Buffer (23:77) 

Solution B: Methanol, tetrahydrofuran, and Buffer 
(20:3:77) 

Mobile phase: See Tobie 3. 


Table J 


Time 

(min) 

Solution A 

(%) 

Solution E 

<%) 

0 

100 

0 

2 

100 

0 

30 

0 

100 

55 

0 

100 

55.1 

100 

0 

65 

100 

0 


Diluent: Mix 3.0 ml of triffuoroacetic acid with 
1000 ml of water. 

System suitability solution: 0.0067 mg/mL each of 
USP Hydrocodone RS and USP Oxycodone Related 
Compound A RS, and 3,0 mg/mL of USP Oxycodone 
Hydrochloride RS in Diluent 

Standard solution: 0.0067 mg/mL of USP Hydroco- 
done R5 in Diluent 

Sample solution: 3.0 mg/mL of Oxycodone Hydro- 
ehlorlde in Diluent 


Chromatographic system 

(See Chromatography (621}, System Suita bili ty.) 

Modę: LC 

Deiector: UV 280 nm 

Columrt: 4.6-mm x 25~cm; 3-pm packing LI 

Column temperaturo: 38° 

Flow ratę: 0.8 imL/min 
Injection volume: 50 uL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 2.0 between oxycodone and hy- 
drocodone; NLT 1.0 between hydrocodone and oxy 
codone related compound A, System suitability 
solution 

Relative standard deviation: NMT 5,0%, Standard 
solution 
Analysls 

Samples: Standard solution and Sample solution 
CaJculate the percentage of each impurity In the por- 
Lion of Oxycodone Hydrochloride taken: 

Result = (ru/fs) x (CJC U ) x (Mn/M^) x (1 /F) x 100 

fu = peak response of each impurity from the 
Sample solution 

r$ - peak response of hydrocodone from the 
Standard solution 

Cs ~ concentration of USP Hydrocodone RS In the 
Standard solution (mg/ml) 

Cu - concentration of Oxycodone Hydrochloride In 
the Sample solution (mg/mL) 

Mri = molecular weight of hydrocodone 
hydrochloride, 335,83 

Mr 2 - molecular weight of hydrocodone, 299,36 
F = relative response factor (see Tobie 4) 
Acceptance criteria: See Tobie 4. Disregard any peaks 
befow 0,03%. 


Table 4 


Name 

Relatiue 

Retention 

Time 

Relative 

Respome 

Factor 

Acceptance 
Criteria, 
NMT (%) 

Oxymorphone 

hydrochloride 

0.54 

0,93 

0.15 

1 -Hydroxyoxycodone 
hydrochloride 1 

0.69 

1.00 

0.15 

ć-Oxycodol 

hydrochloride^ 

0,79 

1.16 

0.25 

Oxycodone 
hydrochloride 

1,00 

— 

— 

Hydrocodone 

hydrochloride 

1.14 

1,00 

0,50 

1 4-Hydroxycodeinone 
hydrochloride 
(oxycodone related 
compound A 
hyd rochloride) c 

1.18 

0.99 

0.25 

Noroxycodone 

hydrochloride 11 

1.26 

0.94 

0.50 


a 4,5a4=poxy-1,14-dihydroxy-3-metlioxy-l7-methy!morphinan-6-one hy¬ 
drochloride. 


h 4,5a-Epoxy-3-methoxy-l 7-rnethylmorphinar>6 r 14~diol hydrochloride. 
c 4 ł 5a-Epoxy’ 14-hydroxy-3'meth0xy-l 7-męthyImorphinan - 7-ene-6-one 
{oxycocJooe related compound A hydro chbride salt). 
ń 4,5a-EpGxy-3-methoxy-l /-methylmorphinan-ó-one hydrochloride. 
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Table 4 (Continued) 


Name 

Relative 

Retention 

Time 

Reiative 

Response 

Factor 

Aceeptance 

Criteria, 

NIV1T 

lndivlduaf unspedfied 
impunty 

— 

— 

0.10 

Total impurities 


— 

1.5 


3 4,5a-Epoxy-l, ] 4^rfihydraxy-3-methoxy- T 7-methyImarphinan-6-one hy¬ 
drochloride. 


b 4 ł 5a-Epoxy-3-methoxy-1 7-methylnnorpliinan-6 # 14-dio3 hydrachloride. 
e 4^Sct-Epoxy-14-hydroxy-3-methoxy“1 7-methylmorphinan-7-ene-6-one 
(oxycoaone related compound A hydrochloride salt). 
d 4,5a-Epoxy-3-methoxy-1 7-rnethy Imorphinan-6-on 0 hydrachlortde r 

SPECIFfC TESTS 
® CONTENT OF CHLOR! DE 

Sample solution: 6 mg/mL En methanol 
Analysis: To 50 mL of the Sample solution, add 5 mL of 
glacial acetic add and titrate with 0.1 N silver nitrate 
V5, determining the endpoint potentiometrically, Each 
ml of 0.1 N silver nitrate is equivalent to 3.545 mg of 
chfonde, 

Aceeptance criteria: 9>8%-10.4% on the anhydrous, 
soivent-free basis 

® Optical Rotation (781 S), Spedfic Rotation 

Sample solution: 25 mg/mL of Oxycodone Hydrochlo- 
ride in water on the anhydrous, solvent-free basis 
Aceeptance criteria: -137° to -149° 

* Water Determination (921), Method I: NMT 7.0% 

ADDITIONAL REQUSREMENT5 

* Packaging and Storage: Preserve rn tlght containers, 

e Labeling: The label States with which Organie Impuńties 
procedurę the artfde complies if Organie Impurities, Proce¬ 
durę 1 es not used. 

* USP Reference standards (11) 

USP Hydrocodone RS 
USP Gxycodone RS 
USP Oxycodone Hydrochloride RS 
USP Oxycodone Related Compound A RS 
Also known as 14-Hydroxycodelnone; 

4,5 tx- E p o xy-14 - hyd ro xy- 3 -m eth o xy- 
1 7-methylmorpninan-7-ene-6~one. 

CrgH^NO, 313.35 

USP Oxycodone Related Compound C RS 
Also known as Codernone; 

4,5o-Epoxy-3-methoxy-l 7-methy[morphinan-7-ene- 
6-one. 

Ci 8 Hi9lM0 3 297.35 


Oxycodone Hydrochloride Orał Solution 

DEFSNITBON 

Oxycodone Hydrochloride Orał Solution contains NLT 
90.0% and NMT 110.0% of the labefed amount of oxy- 
codone hydrochloride (CtaHz T NO,, * HCE). 

IDENTIFICATION 

* A. 

Sample solution: Transfer an amount equivalent to 
15 mg of oxycodone from Orał Solution to a separatory 
funnel, add 10 mL of 0,01 N hydrochloric add, and ex- 
tract with four 40-mL portions of chloroform, coflecting 
the chloroform extracts in a second separator Wash the 
eombined chloroform extracts with 5 mL of 0.01 N hy~ 
drochlorfc add, and discard the chloroform layer, Com- 
bine the acidic wash with the aqueous solution remain- 
ing in the first separator and adjust with 6 N 
ammonrum hydroxide to a pH of 9.5 ± 0.5. Extract 
with one 50-mL and two 20-mL portions of chloroform, 


and fifter the chloroform extracts through chloroform- 
washed cotton, collecting the filtrate in a 100-mL volu~ 
metric fiask. Dii Ute with water-saturated chloroform to 
vo!ume, and mix. 

Standard solution: Prepare a solution using 12 mg of 
USP Oxycodone RS and 25 mL of 0.01 N hydrochloric 
add, and proceed as dlrected above, beginning with 
"extract with four 40-inL portions of chloroform". 
Aceeptance criteria: The UV absorption spectrum of 
the Sample solution exhibits maxima and minima at the 
same wavelengths as that of the Standard solution, con- 
comitantly measured. 

* B. THIN-LaYER CHROlWATOCflAPHY 

Standard solution: £vaporafe 5 mL of the Standard so¬ 
lution obtained from Identification test A just to dryness, 
Dissolve the residue in 1.0 mL of chloroform. 

Sample solution: £vaporate 5 mL of the Sample solution 
obtained from Identification test A just to dryness. Dis- 
solve the residue in 1.0 mL of chloroform. 
Chromatographic system 
(See Chromatograpny (621), Thin-Layer Chromato- 
graphy .) 

Modę: TLC 

Adsorbent: 0.25-mm [ayer of chromatographic silica 
gel mixture 

Application volume: 20 pL 

Developing so!vent system: Acetone, toluene, ether, 
and ammonium hydroxide (6: 4: I: 0.3) 

Analysis 

Samples: Standard solution and Sample solution 
Develop the piąte until the solvent front has moved 
about three-fourths of the length of the piąte, remove 
Et, mark the solvent front, alEow the sofvent to evapo- 
rate, and spray with iodoplatinate TS. 

Aceeptance criteria: The prineipal spot from the Sam- 
pie solution corresponds in color, size, and Rf vaiue to 
that from the solution from the Standard solution , and 
no other spots are observed. 

o C. The retention tlme of the oxycodone peak of the Sam¬ 
ple solution corresponds to that of the Standard solution , 
as obtained in the Assay. 

ASSAY 
® Procedurę 

Mobile phase: Aceton i trile, 0.01 M sodium 1-hex- 
anesulfonate, and glacial acetic acid (25:74:1). Adjust 
with 5 N sodium hydroxide to a pH of 3.5. 

Standard solution: 0.045 mg/mL of USP Oxycodone 
RS in Mobile phase 

Sample solution: Transfer an amount equivalent to 
5 mg of oxycodone hydrochloride from Orał Solution to 
a 100-mL vo!umetric fiask, dilute with Mobile phase to 
volume, and mix. Pass a portion of this mixture 
through a filter having a 0.5-pm or fi ner porę size, and 
use the elear filtrate as the Sample solution. 
Chromatographk system 
(See Chromatography (621), System Suitabillty.) 

Modę: LC 

Detector: UV 280 nm 
Column: 4.6-mm x 1 5-cm; 5-pm packlng LI 
Flow ratę: 1 7 mL/min 
Injection volume: 10pL 
System suitabillty 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of the labeled amount of oxy- 
codone hydrochloride (CirH^iNO^ ■ HCI) in the portion 
of Ora! Solution taken: 

Result - { rJh ) x (C s /C u ) x (Mu/MrS) x 100 
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r u - peak response from the Sample solution 

r s - peak response from the Standard solution 

Cs - concentration of USP Oxycodone RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of oxycodone 
hydrochloride in the Sample solution 
(mg/mL) 

Mn - molecular weight of oxycodone hydrochloride, 
351.82 

Mr 2 = molecular weight of oxycodone base, 31537 

Acceptance criteria: 90.0%-l 10.0% 

OTHER COMPONENTS 

® Alcohol Determpnatign, Method II (611): If present, 
85.0%-115.0% of the labeled amount of afcohol 
(C2H5OH), determined by the gas-liquid chromato- 
graphic method, using acetone as the internal standard 

PERFORMANCE TESTS 

* UNIFORM1TY of Dosage Units (905): Meets the require- 

ments for orał solution packaged in single-unit containers 

* Deliverable VOLUME (698): Meets the reguirements for 

orał solution packaged in muftlple-unit containers 

5PECIFIC TEST5 

o pH (791): 1.4-4.6 

ADDSTIONAL REQUIREMENTS 

» Packaging and Storage: Preserve in tight, light-resrstant 
containers, 

* OSP Refehence Standards (11) 

USP Oxycodone RS 


Oxycodone Hydrochloride Tablets 

DEF1NITION 

Oxycodone Hydrochloride Tablets contaln NLT 90.0% and 
NMT 110.0% of the labeled amount of oxycodone hydro¬ 
chloride (C, a H 2 łNCV HCI). 

SDENTUFSCATION 

* A. The retention time of the oxycodone peak of the 

Sample solution corresponds to that of the Standard solu¬ 
tion , as obtained in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrile, 0.01 fvl sodium 1-heptane- 
sulfonate, and glacial acetic acid (25:74:1). Adjust this 
mixture with 5 N sodium hydroxide to a pH of 3.5. 
Standard solution: 0.045 mg/mL of USP Gxycodone 
RS in Mobile phase 

Sample solution: 0.05 mg/mL of oxycodone hydro¬ 
chloride in Mobile phase from NLT 20 finely powdered 
Tablets. Initially add 50% of the volume of the fiask of 
Mobile phase, sonicate for about 5 min, and shake by 
mechanicai means for about 15 min. Dflute with Mobile 
phase to volume, and pass a portion of this mixture 
through a filter of 0.5-|Lim or finer porę size. 
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Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Column: 4.6-mm x 15-cm; 5-pm packrng LI 
Flow ratę: 1.7 mL/min 
Injection size: TOpL 
System suitability 
Sample: Standard solution 
Suitability regurrements 

Tailing factor: NMT 2.0 for the oxycodone peak 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
oxycodone hydrochloride (CieH 2 iNO-i ■ HCI) in the 
portion of Tablets taken: 

Result = ( nj/fs) x (Cs/Cii) x (M r j/M r2 ) x 1 00 

r u — peak response from the Sample solution 

rs - peak response from the Standard solution 

Cs - concentration of USP Oxycodone RS In the 
Standard solution (mg/mL) 

Cu = nominał concentration of oxycodone 
hydrochloride in the Sample solution 
(mg/mL) 

Mn = molecular weight of oxycodone hydrochloride, 
351,82 

Mrz - molecular weiqht of the oxycodone base, 
315.37 

Acceptance criteria: 90.0%-l 10.0% 

PERFORMANCE TESTS 

* DlSSOLUTION (711) 

Medium: Water; 500 ml 
Apparatus 2: 50 rpm 
Time: 45 min 

Standard solution: Prepare a known concentration of 
USP Oxycodone RS in 0.1 N hydrochloric acid. 

Sample solution: Sample per Dissoiution (711). Diiute 
with Medium as needea, 

Instrumentai conditions 
(See Ultravioiet~Visibie Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: Maximum at about 225 nm 
Analysis 

Samples: Standard solution and Sample solution 
Tolerances: NLT 70% (Q) of the labeled amount of 
oxycodone hydrochloride (C 13 H 2 t NO.< ■ l-ICI) is dissoIved. 

o Uniformity of Dosage Units (905): Meet the 
requirements 

APPBTIONAL REQUI REM ENTS 

■ Packaging and Storage: Preserve in tight, light-resistant 
containers, 

• USP Reference Standards (11) 

USP Oxycodone RS 


©xycodone Hydrochloride Extended- 
Release Tablets 


DEFINITION 

Oxycodone Hydrochloride Extended-Re!ease Tabfets contain 
NLT 90.0% and NMT 11 0,0% of the labeled amount of 
oxycodone hydrochloride (C^H^NCh- HCI). 

IDENTIFICATION 

■ A. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assoy. 
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A5SAY 
o Procedurę 

Buffer solution; 2 g/L of sodium heptanesulfonate in 
water Add 1 33 mL/L o( glacial acetic add, and adjust 
with 5 N sodium hydroxtde solution to a pH of 3.50 ± 
0,05. 

Mobile phase: Acetonitrile and Buffer solution (1:3) 
Standard solution: 0.036 mg/mL of USP Oxycodone 
RS in Mobile phase 

Sample stock solution: Transfer 10 Tablets into an ap- 
propriate volumetric fiask, and add a volume of a ma¬ 
turę of methanol and aceton itri te (1:1) equivalent to 
50% of the volumetrk fiask volume. Sonicate for 10 
min, and stir for 20 min. Drlute with Buffer solution to 
vo!ume. 

Sample solution: 0.04 mg/mL of oxycodone hydro- 
chloride from the Sample stock solution, diluted with 
Mobile phase to volume. Pass through a suitable fil ten 
Chromatographic system 
(See Chromatography (621 }, System Suita hi! i ty.) 

Modę: LC 

Detector: UV 280 nm 
Column: 4.6-mm x 15-cm; packing LI 
PI o w ratę: 1.0 m L/min 
Injection vo!ume: 20 pL 
System suitabilrty 
Sample: Standard solution 
Suitability requirements 

Column efficiency: NLT 4000 theoretical plates 

Talllng factor: NMT 2.0 

Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the pereentage of Qxycodone hydrochloride 
(CiaH^NOi ■ HCI) in the portion of TabJets taken: 

Result - (rufra) x (G/G) x (MnfM r2 ) x 100 

ry = peak response from the Sample solution 

r 5 = peak response from the Standard soiution 

Cs - concentration of USP Oxycodone RS in the 
Standard soiution (mg/mL) 

Cu = nominał concentration of the Sample solution 
(mg/mL) 

Mn = molecular weight of oxycodone hydrochloride, 
351.82 

M f 2 ~ molecular weight of oxycodone base, 315.37 
Acceptance critena: 90.0%-110.0% 

PERFORMANCE TESTS 
« DlSSOLUTION (711) 

Test 1 

Medium: Simufated gastric fluid (without enzymes); 
900 mL 

Apparatus 1: 100 rpm 

Times: 1, 2, 4, 6, and 8 h for Tablets labeled to con- 
tain 10, 20, or 40 mg; 1, 2, 4 t and 6 h for Tablets 
labeled to contain 80 mg 

Standard stock solution 

Tablets labeled to contain 10 mg: 398 pg/mL of 
USP Oxycodone RS in Medium 
Tablets labeled to contain 20, 40, or 80 mg: 

796 pg/mL of USP Gxycodone RS in Medium 
Standard solution: Di lute the appropriate Standard 
stock solution with Medium to obtain Solutions contain- 
ing (L/900) mg/mL, with i as the la bel da im in mg/ 
Tablet. 

Sample solution: Pass a portion of the solution under 
test through a suitable filter. Diiute with Medium , if 
necessary. 


Instrumental conditlons 

(See Ultraviolet-Visibfe Spectroscopy (857).) 

Modę: UV 

Analytical wavelength: About 226 nm (shoulder) 
Cel! 

For Tablets labeled to contain 10, 20, or 40 mg: 

1.0 cm 

For Tablets labeled to contain 80 mg: 0.5 cm 
Blank: Medium 
Analysis 

Sam pies: Standard soiution and Sample solution 
Calculate the concentration (Ci) of oxycodone hydro- 
chloride (GsH 2 iNO.; ■ HCI) in the sample withdrawn 
from the vessef at each time point (/): 

Result, - 0VA) x Cj x D x (M ń fM r2 ) 

Au - absorbance of the Sample solution 
As = absorbance of the Standard solution 
G = concentration of the Standard solution 
(mg/mL) 

D - dilutton factor of the Sample solution 
Mn = molecular weight of oxycodone hydrochloride, 
351.82 

Mr 2 = molecular weight of oxycodone base, 315.37 
For Tablets labeled to contain 10, 20, or 40 mg, 
calculate the labeled amount of oxycodone 
hydrochloride (CisH^NO^ ■ HCI) released at each time 
point (/): 

Resulti = C, x Vx (1/L) x 100 


Result 2 = {[G x (V- Ve)J 4 (Ci x V$} x (1/L) x 100 


Result 3 - ({G x [V- (2 x V s )]} + [(G + Ci) x V s ]) x 
(1/L) x 100 


Resufp - ({C, x [V- (3 x V s )]} + [(G + G + Ćj) x V 5 ]) x 
(1/L) x 100 


Result* = ({Cs x [V - (4 x l/ 5 )]> + [(C 4 + Cj + G + Q) x 
V s ]) x (1/L) x 100 

G = concentration of oxycodone hydrochloride in 
the portion of sample withdrawn at time 
point / (mg/mL) 

V ~ volume of Medium , 900 mL 

L = JabeJ daim (mg/Tabiet) 

l/j = volume of the Sample solution withdrawn from 
the Medium (mL) 

For Tablets labeled to contain 80 mg, calculate the 
labeled amount of oxycodone hydrochloride 
(CfsH^NO.ł ■ HCI) released at each time point (/): 

Resuft! = Ci xVx (1/L) x 100 


Result, = {[G x(V- V*)] + (C, x V s )} x (1/L) x 100 


Result* - ({Ci x [V- (2 x V s )]} + [(G + Ci) x Vs]) x 
(1/L) x 100 


Result, - ({G x [l/“(3x V$]} + KG + G + C r ) x V,]) x 
(1/L) x 100 

C r = concentration of oxycodone hydrochloride in 
the portion of sample withdrawn at time 
point / (mg/mL) 

V = volume of Medium , 900 mL 
L - labei datm (mg/Tabtet) 




USP 40 


Officiaf Monographs / Oxycodone 5515 


Vs ~ volume of the Sample solution withdrawn from 
the Medium (mL) 

Tolerances: 5ee Table 1 for Tablets labeled to contairi 
10, 20, or 40 mg; see Tobie 2 for Tablets labeled to 
contain 80 mg. 


Table t 


Time Point 

to 

Time 

(h\ 

Amount Released 

(m 

1 

1 

20-40 

z 

2 

35-55 

3 

4 

55-75 

4 

ó 

70-90 

5 

8 

NLT 80 


Table 2 


Time Point 

ih 

Time 

00 

Amount Released 

i 

1 

25-45 

2 

2 

45-65 

3 

4 

65—B5 

4 

6 

NLT 80 


The percentages of the labeled amount of oxycodone 
hyarochforide (CiaLbiNO* ■ HCI), released at the times 
specifted, conform to Acceptance Table 2 in Dissolution 
(711), 

Test 2: If the product complles with this test, the iabel- 
fng Indicates that the product meets USP Dissolution 
Test 2. 

Medium: Simufated gastric fluid (without enzymes); 
900 mL 

Apparatus 1: 100 rpm 
Times: 1, 4, and 12 h 

0.85% Phosphoric acid: 10 mL/L of phosphoric acid 
in water 

Mobile phase: Weigh 23.1 g of monobasic potassium 
phosphate into a 4-L fiask, and dissolve wrth 3400 mL 
of water. Add 4 mL of triethylamine, and adjust with 
0,85% Phosphoric add to a pH of 3,0 ± OJ. Add 
600 ml of methano! and 20 mL of fert-butyl methyl 
ether, and mix wefl. 

Standard stock solutron: 0,9 mg/mL of USP Oxy- 
codone RS in 0,85% Phosphoric acid 
Standard solutron: Dii u te the Standard stock so!ution f 
quantrtative[y and stepwfse, wrth Medium to obtain a 
solution havmg a concentration of 40% of the Tablet 
label claim, [Notę —This solutron is stabie for two 
weeks at mom temperaturę.] 

Sample solution: Pass the solution under test through 
a suitabJe frlter of 0.45-pm porę size. 


Chromatographrc system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column: 3.9-mm x 30<m; 10-pm packing LI 
Column temperaturę: 60° 

Flow ratę: 1 mL/min 
Injection volume: 50 pL 
System suitability 
Sample: Standard soiution 
Suitability requirements 
Capacity factor: NIT 0.5 
Tarling factor: 0.75-1.5 
Relative standard deviation: NMT 2% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the concentration (G) of oxycodone hydro- 
chloride (CirH Z iNQ 4 * HCI) in the sample withdrawn 
from the vessel at each ttme point (i): 

Resultż = ( fu/rs ) x C$ x (M r} /M r2 ) 

fu - peak response from the Sample solution 

r s - peak response from the Standard solution 

C$ = concentration of the Standard solution 
(mg/mL) 

Hi = molecuiar weight of oxycodone hydrochloride, 

M f2 - molecuiar weight of oxycodone base, 315.37 
Calculate the labeled amount of oxycodone 
hydrochloride (C^H^NCh * HG) released at each tirne 
point (/): 

Resulti = Ci x V X (1 fi) x 100 


Resultz - {[Q x (V- Vt)] + (C, x V s )} x (1/0 * 100 


Resulti - ({O x [V- (2 x V$)]} + [(Q + Cr) x V£) x 
(1/0 x 100 

G = concentration of oxyeodone hydrochloride in 
the portion of sample withdrawn at time 
point i (mg/mL) 

V = vo!urne of Medium, 900 mL 
L = label claim (mg/Tabłet) 

K = volume of the Sample soiution withdrawn from 
the Medium (mL) 

Tolerances: See Table 3 for Tablets labeled to contain 

1 0 mg; see Table 4 for Tablets labeled to contain 

20 mg; see Table 5 for Tablets labeled to contain 

40 mg; see Table 6 for Tablets labeled to contain 

80 mg. 


Table 3 
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Tabie S 



specified, eon form to Acceptance Tobie 2 in Dissolution 
(711), 

• Uniformity of Dosage Units (905): Meet the 
requirements 

IMPURITIES 

* Limit of Oxycodone Related Compound b (Oxycodqne 
N Oxide) 

Diluent: 10 ml_/L of phosphoric add m water 
Buffer: 6.8 g/L of monobastc potassium phosphate. 

Add 1.2 mL of triethy laminę, and adjust wfth Diluent lo 
a pH of 3.0 ±0.1, 

Mobile phase: Methanol, tert-butyl methyi ether, and 
Buffet (30:1:170) 

Standard solution: 0.18 mg/mL of USP Oxycodone R5 
and 0.002 mg/mL of USP Oxycodone Related Com- 
pound B RS rn Diluent. [NOTĘ—Prepare fresh daily.J 
Sample stock solution: Transfer 10 Tabjets into a 
500-mL vofumetric fiask, add 50 mL of Diluent and 
50 mL of alcohol, and sonicate for 90 min to extract 
the active ingredrent, Pilute with Diluent to volume. 
Sample solution: 0.2 mg/mL of oxycodone hydrochlo- 
ride from the Sample stock solution in Diluent. Pass a 
portion of the solution through a suitable filter, and use 
the filtrate. 

Chromatographic system 

(See Chromatography (62 1), System Suitability .) 

Modę: LC 

Deteetor: UV 230 nm 

Column: 3.9-mm x 30-tm; 10-jum packing LI 

Column temperaturę: 60° 

Flow ratę: 1.0 ml/min 
Injection volume: 50 jllL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 

Resolutlon: NLT 4.5 between the oxycodone and 
oxycodone related compound B peaks 
Relative standard deviation: NMT 3.0% for oxy- 
codone related compound B 
Analysis 

Samples: Standard solution and Sample solution 
Cale ula te the percentage of oxycodone related com¬ 
pound B in tne portron of Tablets taken: 

Result = (r u fr s) * * (Q/C u ) x 100 

r u - peak area of oxycodone related compound B 
from the Sample solution 

rj - peak area of oxycodone related compound B 
from the Standard solution 
Cs = concentration of USP Oxycodone Related 
Compound B RS in the Standard solution 
(mg/mL) 


Q/ - nominał concentration of oxycodone 
hydrochioride in the Sampfe solution 
(mg/mL) 

Acceptance criteria: NMT 1% 

ADDITIONAL REQUIREMENTS 

■ Packaging and StoracE; Preserve in tight, light-resistant 
containers, and storę at controfled room temperaturę. 

* Labeljng: When morę than one Dissolution Test is given, 

the labeling States the Dissolution Test used only if Test 1 
is not usea 

• USP Reference Standards (11) 

USP Oxycodone RS 

USP Oxycodone Related Compound B RS 
4,5a-Epoxy-14-hydroxy-3-methoxy- 
17-metbylmorphinan-ó-one N-oxide. 

Cli H zl NO s 33136 


Oxycodonc and Acetaminophen 
Capsules 


DEFINITION 

Oxycodone and Acetaminophen Capsules contain Oxy- 
codone Hydrochioride and Acetaminophen, or Oxy- 
codone Hydrochioride, Oxycodone Terephthalate, and 
Acetaminophen. Capsules contain NLT 90.0% and NMT 
110.0% of the labeled amounts of oxycodone hydrochlo- 
ride or oxycodone hydrochioride and oxytodone ter¬ 
ephthalate, calculated as total oxycodone (Ci a H Z iN0 4 ), 
and NLT 90.0% and NMT 110.0% of the labeled amount 
of acetaminophen (CaHgNO^), 

IDENTIFICATION 

* A. TtilN-LAYER CHROMATOGRAPHY 

Standard sofution A: 0.5 mg/mL of USP Oxycodone RS 
in a mixture of methanol and water (4:1) 

Standard solution B: 0.5/ mg/mL of USP Acetamino¬ 
phen RS in a mixture of methanol and water (4:1). 
[NOTĘ —I is the ratio of the labeled amount, in mq, of 
acetaminophen to the labeled amount, in mg, ofoxy- 
codone per Capsule.] 

Sample solution: Nominally equivalent to 0.5 mg/mL 
of oxycodone from Capsules in a mixture of methanol 
and water (4:1). Sonicate for 5 min, and shake by me- 
chanical means for 15 min. Aliow to settle, and use the 
elear supernatant. 

Chromatographic svstem 
(See Chromatography (621), Thin-Layer Chromato¬ 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of silica gel mixture 
Application volume: 20 pL 

Developing solvent system: Butyl alcohol, glacial ace- 
tic acid, and water (4:1:2) 

Analysis 

Samples: Standord solution A, Standard solution B, and 
Sample solution 

Proceed as directed in the chapter. Develop the chro- 
matogram until the solvent front has moved about 
threeTourths of the length of the piąte. Mark the sol- 
vent front, and allow the piąte to air-dry for about 30 
min. Expose the piąte to iodfne vapors in a dosed 
chamber, and locate the spots. 

Acceptance criteria: The Rf values of the principal spots 
from the Sample solution correspond to those from the 
respeeth/e Standard Solutions . 

• B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay . 
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AS5AY 
* Procedurę 

Solution A: Methanol and 0,05 M dibasic potassium 
phosphate (1:9). Adjust with phosphoric acid to a pH of 
4.0. 

Buffer: 0.95 mg/mL of monobasic potassium phos¬ 
phate in water, phosphoric acid, and rMignylamine 
(1000:1:1). Prepare as follows: Add 950 mg of monoba- 
sic potassium phosphate to 1000 mL of water. Add 
1 mL of phosphoric acid, and stir until dissolved. While 
stirring, add 1 mL of mnonylamlne, and stir until a elear 
solution is obtained. Adjust with potassium hydroxide 
TS toapH of 4.9 ±0.1, 

Mobile phase: Methanol and Buffer (1:9) 

Oxycodone standard stock solution: 0.075 mg/mL of 
USP Oxycodone RS in Solution A 
Standard stock solution: 0,03/ mg/mL of USP Acet¬ 
aminophen RS and 0.03 mg/mL of USP Oxycodone RS 
in Solution A, Prepare by adding 40% of fhe fiask voł- 
ume of Solution A to the appropriate ąuantity of USP 
Acetaminophen RS, and tlien adding 40% or the ffask 
volume of Oxycodone standard stock solution and dilut- 
ing with Solution A to volume. [NOTĘ—/ is the ratio of 
the labeled amount of acetaminophen, in mg, to that 
of oxycodone equlvalent.] 

Standard solution: 0.003/ mg/mL of USP Acetamino¬ 
phen RS and 0.003 mg/mL of USP Oxycodone RS in 
Mobile phase from Standard stock solution 
Sample stock solution: Nominał equivalent of 
0.03 mg/mL of oxycodone, from Ca psules (NLT 20), in 
Solution A in a suitable Container. Shake by mechanice 
means for 1 h. 

Sample solution: 0.003 mg/mL of oxycodone in Mo¬ 
bile phase from Sample stock solution. Pass the resulting 
solution through a membranę filter of 0.5-pm or finer 
porę size, dlscarding the first 10 ml of the filtrate. 
Chromatographic system 
(See Chromatography (62 1), System Suitabifity.) 

Modę: LC 

Detector: UV 214 nm 

Column: 4,6-mm x 25-cm; 5-pm packing LI 

Colurrm temperatura: 40° 

Flow ratę: 2 m L/m In 
Injection size: 20 pL 
System suitabllity 
Sample: Standard solution 

[Notę—T he relative retention tlmes for oxycodone and 
acetaminophen are about 0.6 and 1 , 0 , respectively.] 

Suitabllity reguirements 

Rcsolution: NLT 2.4 between acetaminophen and 
oxycodone 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
oxycodone (C 1 SN 21 NO 4 ) In the portion of Capsules 
taken: 

Result - (fuln) x (CJ Cu) x 100 

r u = peak response of oxycodone from the Sample 
solution 

Cs = peak response of oxycodone from the 
Standard solution 

C s = concentration of USP Oxycodone RS in the 
Standard solution (mg/mL) 

C u - nominał concentration of oxycodone in the 
Sample solution (mq/mL) 

Calculate the percentage of the labeled amount of 
acetaminophen (C 8 H 9 NG 2 ) in the portion of Capsules 
taken: 

Result = (ry/rs) x (Cs/Cu) x 100 


ry = peak response of acetaminophen from the 
Sample solution 

fs - peak response of acetaminophen from the 
Standard solution 

- concentration of USP Acetaminophen RS in 
the Standard solution (mg/mL) 

Co = nominał concentration of acetaminophen in 
the Sample solution (mg/mL) 

Acceptance crlteria: 90.0%-110.0% of the labeled 
amounts of oxycodone hydrochloride or oxycodone hy¬ 
drochloride and oxycodone terephthalate, calculated as 
total oxycodone (CtaH^NO^), and 90.0%-110,0% of 
the labeled amount of acetaminophen (C B H g N 02 ) 

PERFORMANCE TE5TS 

* Dissolution, Procedurę for a Pooled Sample (711) 

Medium: 0.1 N hydrochlonc acid; 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Sample solution: Sample per Dissoiution (711). Dilute 
witn Medium as needea. 

Analysis: Determine the amounts of oxycodone 
{C^hUiNCh) and acetaminophen (CeH^NO^) disso[ved, 
using the procedurę in the Assoy, making any necessary 
volumetrie adjustments, including adjusting the solution 
under test to a pH of about 5.5 before injectlng. 
Tolerances; NLT 75% (Q) of the labeled amounts of 
oxycodone (CibI^NO.*) and acetaminophen (C s Hę>NO z ) 
is dissofved. 

* Uniformity of Dosage Units (905): Meet the 

reguirements 

ADDITIONAL REQU!REMENT5 

* Packacinc ano Storage: Preserve in tight, light-resistant 
containers. 

* USP Reference Standards (11) 

USP Acetaminophen RS 
USP Oxycodone RS 


Oxycodone and Acetaminophen Tablets 

DEFINITION 

Oxycodone and Acetaminophen Tablets contain Oxycodone 
Hydrochloride and Acetaminophen. Tablets contain the 
equlvalent of NLT 90.0% and NMT 110.0% of the labeled 
amount of oxycodone (C^H^NC^), and NLT 90.0% and 
NMT 110.0% of the labeled amount of acetaminophen 
(CeHpNOa). 

IDENTIFICATION 
* A, Thin-Layer Chromatography 

Standard solution A: 0.5 mg/mL of USP Oxycodone RS 
in a mixture of methanol and water (4:1) 

Standard solution B: 0.5/ mg/mL of USP Acetamino- 

f >hen RS in a mixture of methanol and water (4:1). 

Notę —/ is the ratio of the labeled amount, in mg, of 
acetaminophen to the labeled amount, in mg, of oxy- 
codone per Tablet,] 

Sample solution: NomlnaUy equivalent to 2.5 mg of 
oxycodone from powdered Tablets in a 5-mL mlxture of 
methanol and water (4:1). Sonicate for 5 min, and 
shake by mechanical means for 15 min, Aliow to settle, 
and use the elear supernatant. 

Chromatographic system 
(See Chromatography (621), Thin-Layer Chromato - 
graphy.) 

Adsorbent: 0.25-mm layer of siłica gel mixture 
Application yoiume: 20 pL 

Developing solvent system: Butyl alcohol, gJacial ace- 
tic acid, and water (4:1:2) 
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Analysis 

Samples: Standard s ofution Ą Standard solution B f and 
Sample solution 

Proceed as directed Sn the chapter, Develop the chro- 
matographic piąte until the solvent front has moved 
about three-fourths of the fength of the piąte. Mark 
the solvent front, and allow the pfate to air-dry fo" 
about 30 min, Expose the piąte to lodine vapors in a 
closed thamber, and locate the spots. 

Acceptance criteria: The R f values of the principal spots 
from the Sample solution correspond to those from the 
respective Standard Solutions, 

® B. The retention time of the major peak of the Sample 
solutbn corresponds to that of the Standard solution f as 
obtained in the Assay. 

ASSAY 
* Procedurę 

Solution A: Methanol and 0.05 M di basie potassium 
phosphate (1:9). Adjust with phosphoric acid to a pH of 
4,0. 

B uff er: 0.95 mg/mL of monobasic potassium phosphate 
in water, phosphoric add, and n-nonylamme 
(1000:1:1). Prepare as folJows: Add 950 mg of monoba- 
sic potassium phosphate to 1000 mL of water. Add 
1 ml of phosphoric acid, and stir until dissolved. While 
stirring, add 1 mL of n-nonylamrne, and stir until a elear 
solution is obtained. Adjust with potassium hydroxide 
TS to a pH of 4,9 ± 0.1. 

Mobile phase: Methanol and Bufter (1:9) 

Oxycodone standard stock solution: 0,075 mg/mL of 
USP Oxyoodone RS in Solution A 
Standard stock solution: 0.03/ mg/mL of USP Acet- 
aminophen RS and 0.03 mg/mL ofUSP Oxycodone RS 
in Solution A. Prepare by adding 40% of the fiask voh 
ume of Solution A to the appropriate quantitv of USP 
Acetaminophen RS, and then adding 40% of the fiask 
volume of Qxycodone standard stock solution and dilut- 
ing with Solution A to vofume. [NOTĘ —j is the ratio of 
the labeled amount, in mg, of acetaminophen to that 
of oxycodone equrva!ent] 

Standard solution: 0,003/ mg/mL of USP Acetamino¬ 
phen RS and 0.003 mg/mL ot USP Oxycodone RS in 
Mobile phase from Standard stock solution 
Sample stock solution: Nominał equivalent of 
0.03 mg/mL óf oxycodone, from powdered Tablets 
(NLT 20), in Solution A in a suitable Container. Shake by 
mechanical means for 1 h. 

Sample solution: 0.003 mg/mL of oxycodone in Mobile 
phase from Sample stock solution , Pass the resufting so- 
tution tbrough a membranę filter of 0.5-|am or finer 
porę stze, discarding the first 10 mL of the fiitrate. 
Chromatographic system 
(See Chromatography (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 214 nm 

Columm 4.6-mm x 25-crn; 5-jjrn packing 11 

Column temperaturę: 40° 

Flow ratę: 2 mL/min 
Injection size: 20 |iL 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention tlmes for oxycodone and 
acetaminophen are about 0,6 and 1,0, respectively.] 
Suitability reguśrements 

Resolution: NLT 2.4 between acetaminophen and 
oxycodone 

Reiative standard devration: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calcufate Lhe percentage of the labeled amount of 
oxycodone (CiaN 21 N0 4 ) in the portion of Tablets 
taken: 

Result - (rufr$) x (Cs/CJ) X 100 


ru = peak response of oxycodone from the 5 ample 
solution 

r$ - peak response of oxycodone from the 
Standard solution 

Q = concentration of USP Oxycodone RS in the 
5 tan dard solution (mg/mL) 

C u - nominał concentration of oxycodone in the 
Sample solution (mq/mL) 

Całculate the percentage of the labeled amount of 
acetaminophen (CbHsNO*) in the portion of Tablets 
taken: 

Result - (r u /rs) x {Ci/Cu) x 100 

r u - peak response of acetaminophen from the 
Sample solution 

0 = peak response of acetaminophen from the 

Standard solution 

Cs = concentration of USP Acetaminophen RS in 
the Standard solution (mg/mL) 

Cu - nominał concentration of acetaminophen in 
the Sampie solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% of the labeled 
amount of oxycodone (CigH2iN0 4 ), and 90.0%-110,0% 
of the labeled amount of acetaminophen (CgH^NCb) 

PERFORMANCE TESTS 

* DissoumoN, Procedurę for o Pooled Sample (711) 

Medium: 0,1 N hydrochloric acid; 900 mL 
Apparatus 2; 50 rpm 
Time: 45 min 

Sampie solution: Sample per Dissolution (711). Dilute 
with Medium as needecL 

Analysis: Determine the amounts of oxycodone 
(CtsHiiNOm) and acetaminophen {CaH<?N0 2 ) dissolved, 
usfng the procedurę in the Assay f and mafung any nec- 
essary volumetric adjustments, including adiusting the 
solution under test to a pH of about 5.5 before 
injecting. 

Tglerances: NLT 75% (Q) of the fabeied amounts of 
oxycodone (C| B HnNO,i) and acetaminophen (CgHęiMCh) 
i s dissoIved t 

* Uniformity of Dosage Units (905): Meet Lhe 

req uirements 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage; Preserve in tight, lighTresistant 

containers. 

o Labeling: The Tablets may be labeled to indicate the 
content of oxycodone hydrochtoride (CishhiNCT * HCI) 
equivalent. Each mg of oxycodone is equivałent to 
Tl 16 mg of oxycodone hydrochloride. 

* USP Reference STANDARDS (11) 

USP Acetaminophen RS 
USP Oxycodone RS 


Oxycodone and Asplrin Tablets 

» Oxycodone and Aspirin Tablets contain Oxy- 
codone Hydrochloride and Aspirin, or Oxycodone 
Hydrochloride, Oxycodone Terephthalate, and 
Aspirin. Tablets contain not less than 93.0 per- 
cent and not morę than 107.0 percent of the la¬ 
beled amount of oxycodone (C 1 BH 21 NO 4 ), and 
not less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of aspirin 
(C 9 H 8 0 4 ). 

Packaging and storage —Preserve in tight, Jight-resistant 
containers. 
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Labellng —Labę) the Tablets to State both the content of 
the OKycodone active moiety and the content or contents of 
the salt or salts of oxycodone used in formulating the arti- 
cle* 

USP Reference standard* (11)— 

USP Aspirin RS 
USP Oxycodone RS 
USP Salicyl jc Acid RS 

Bdentification—The retention limes of the oxycodone 
peak and the aspirin peak in the chromatograms of the re- 
spective Assay preparations correspond to tnose of the corre- 
sponding analytes of the respective Standard preparations, as 
obtained in the Assay for oxycodone and the Assay for aspi * 
r/n, respect i vely, 

Dissolution, Procedurę for a Poofed Sample (7 11)— 

Medium: 0,05 M acetate buffer, prepared by mixmg 
2.99 g of sodium acetate trihydrate and 1,66 mL of glacial 
acetic acid with water to obtain 1000 mL of solution having 
apH of 4,50 ± 0,05; 500 mL, 

Apparatus 1: 50 rpm, 

Time: 30 minutes. 

Procedurę—Determine the amount of Ci&HaiNO* dis* 
solved using the method for Assay for oxycodone r ma king 
any necessary volumetric adjustments, Determine the 
amount of C^HsCh dissoived from UV absorbances at the 
wavelengtb of the isobestic point of aspirin and salicylic add 
at about 265 nm of filtered portions or the solution under 
test, suitably diluted with Medium, if necessary, in compari- 
son with a Standard solution havincj a known concentration 
of USP Aspirin RS in the same medium, [notę—P repare the 
Standard solution at the time of use, An amount of alcohol 
not to exceed 1% of the total volume of the Standard solu* 
tion may be used to bring the Reference Standard Into solu¬ 
tion prtor to dilution with Medium ,] 

Tolerances —Not less than 80% (Q) of the labeled amount 
of C1BH21NO4 is dissolved in 30 minutes and not less than 
75% (Q) of the labeled amount of CgHsCh is dissolved rn 
30 minutes, 

Uniformity of dosage unsts (905): meet the reguire- 
ments. 

Salicylic acid— 

Mobile phose—D i ssolve 2 g of sodium 1 -heptanesulfonate 
in a mixture of 850 mL of water and 150 mL of aceton itrile, 
and adjust with glacial acetic add to a pH of 3.4. Make 
adjustments if necessary (see System Suitability under Chro¬ 
ma tography (621)). 

Diluting solution— Prepare a mixture of aceton itr ile and 
formie add (99:1). 

Standard preparation —Dissolve an accurately weighed 
ąuantity of USP Salicylic Acid RS in Diluting solution to ob¬ 
tain a solution having a known concentration of about 
0,008 mg per mL, 

Test preparation —Weigh and finely powder not less than 
20 Tablets. Transfer an accuratdy weighed guantity of the 
powder, equivalent to about 380 mg of aspirin, to a 100-mL 
volumetric fiask, add about 20 ml of Diluting solution , and 
sonicate for about 15 minutes. Di lute with Diluting solution 
to volume, and mix. Centrifuge a portion of this mixture, 
and use the elear supernatant as tne Test preparation . 

Chromatographio system (see Chromatogrophy { 621))—-The 
liquid chromatograph is eauipped with a 299-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 
The flow ratę is about 2 mL per minutę, Chromatograph the 
Standard preparation , and record the responses as directed 
for Procedurę: the relative standard deviation for replicate 
injections is not morę than 4,0%, 

Procedurę —Separately inject equal volumes (about 20 jjiL) 
of the Test preparation and the Standard preparation into the 
chromatograph, record the chromatograms, and measure 
the responses for the salicylic acid peaks. Calculate the per- 


centage of salicylic acid In the portion of Tablets taken by 
the formula: 

10,000 (C/a}(r u /r s ) 

in which C is the concentration, In mej per mL, of USP Sali¬ 
cylic Add RS in the Standard preparation, 0 is the quantity, 
in mg, of aspirin in the portion of Tablets taken, as deter- 
mined in the Assay for aspirin , and fu and r 5 are the salicylic 
acid peak responses obtained from the Test preparation and 
the Standard preparation , respect ively: not morę than 3,0% 
is found, 

Assay for aspirin —[notę—Y olumetric flasks should be 
dried at 105° for not less than 1 hour, and cooled in a des- 
iccator before use.] 

Mobile phase— Prepare a mixture of n-heptane and glacial 
acetic acid (96:4), and filier through a filter of 0,5 pm or 
finer porosity. Make adjustments if necessary (see System 
Suitability under Chromatogrophy (621)). 

Internaf standard solution — Prepare solution of 1 -naphthol 
in chloroform containlng about 1 mg per mL. [NOTĘ—Pro- 
tect this solution from light.] 

Standard preparation-^ Transfer about 163 mg of USP As- 
pinn RS, accurately weighed, to a 50-mL volumetric fiask, 
Add 2.5 mL of glacial acetic acid, and swrri. Add 25 mL of 
chloroform, and shake for 10 minutes. Add 5.0 mL of Inter- 
nal standard solution , dilute with chloroform to volume, and 
mix. [notę— Protect this solution from light.] 

Assoy preparation —Weigh and finely powder not less 
than 20 Tablets, Transfer an accurately weighed portion of 
the powder, equivalent to about 325 mg of aspirin, to a 
100-mL volumetric fiask, add 5 mL of glacial acetic add, and 
swirl. Add 50 mL of chloroform, and shake for 10 minutes. 
Add 10.0 mL of the Interna! standard solution , dilute with 
chloroform to volume, mix, and filter. [notę —Prepare the 
Assay preparation and the Standard preparation concomi- 
tantly, and protect from light] 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is eauipped with a 300-nm detector 
and a 4,6-mrn x 25-cm column containlng packing L3. The 
flow ratę is about 4 mL per minutę. Chromatograpn the 
Standard preparation, and record the peak responses as di* 
rected for Procedurę: the resolution, R, between the 1 -naph- 
thol peak and the aspirin peak is not less than 2,0, and the 
relative standard deviation for replicate injections is not 
morę than 2.0%, 

Procedurę— [notę— Use peak areas where peak responses 
are indicated.] Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks, The relative retention 
times are about 0.65 for 1-naphtho! and 1.0 for aspirin, 
Całculate the quantity, in mg, of Aspirin (CęHsOO <n the 
portion of Tablets taken by tne formula: 

100 C(RufRs) 

in which C 1$ the concentration, in mg per mL, of USP Aspi- 
rin RS in the Standard preparation, and and Rj are the 
ratios of the aspirin peak response to the 1-naphthol peak 
response obtained from the Assoy preporation and the Stan¬ 
dard preparation , respectively. 

Assay for oxycodone-“ 

Mobile phase —Dissolve 2.2 g of sodium 1-octanesulfonate 
in 740 mL of water, add 260 mL of methanol, 10 mL of gla¬ 
cial acetic acid, and 0.1 mL of triethylamine, Mix, and adjust 
with 5 N sodium hydroxide to a pH of 6.5 ± 0.1, Filter 
through a suitable filter of 0.5 pm or finer porosity, and 
degas. Make adjustments if necessary (see System Suitability 
under Chromatography (621)). 
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DHuting solution —Use 0.1 N hydrochloric arid. 
tnternal standard sofution —Transfer about 50 mg of ethyl- 
paraben to a 500-mL volumetric fiask, add 10 mL of metha¬ 
nol, and swirl to dissolve, Dilute with DHuting solution to 
volume, and mix. 

Standard preparation —Dissolve an accuratefy werghed 
quantity of USP Oxycodone RS In DHuting soiution f and di- 
fute quantEtatively with DHuting solution to obtain a stock 
solution having a known concentration of about 0.75 mg 
per mt, Transfer 15.0 ml of this stock solution to a second 
100-mL volumetric fiask, add 20.0 ml of Internal standard 
solution, dii ute with DHuting solution to volume, and mix to 
obtain a Standard preparation having a known concentration 
of about 0,112 mg of USP Oxycodone RS per mL 
Assay preparation —Weigh and finely powder not less 
than 20 Tablets, Transfer an accurately weighed portion of 
the powder, equivalent to about 11.2 mg of oxycodone, to 
a suitable glass-stoppered conical fiask, add 50.0 mL of Di- 
luting solution ^ and shake by meohanical means for about 
30 minutes. Filter this solution, transfer 25.0 mL of the ciear 
filtrate to a 50-mL voIumetric fiask, add 10.0 mL of Internal 
standard solution, dilute with DHuting solution to volume, 
and mix. Use this solution as the Assay preparation . 

Chromatographic system (see Chromatography (621»—The 
liquid chromatograph is eauipped with a 280-nm detector 
and a 3.9-mm x 15-on column that contains packing LI 
and is maintained at a temperaturę of 50 ± 1.0°, The flow 
ratę is about 1 mL per minutę. Chromatograph the Standard 
preparation , and record the responses as airected for Proce¬ 
durę' the column effidency, determined from the oxy- 
codone peak, is not less than 1800 theoretical plates, the 
resolution, R f between the oxycodone and the ethylparaben 
peaks is not less than 6, and the relative standard deviation 
for replicate injections is not morę than 2.0%. 

Procedurę —Separately inject equal volumes (about 30 jiL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks, The relattve retenton 
limes are about 0,5 for oxycodone and 1.0 for efhylpara- 
ben. Calculate the quantity, in mg, of oxycodone 
(CiahhiNOł) in the portion of Tablets taken by the formula: 

100q Ru/Rs) 

in which C is the concentration, in mg per mL, of USP Oxy- 
codone RS in the Standard preparation , and Ru and Ps are 
the ratios of the responses of the oxycodone peak and the 
ethylparaben peak obtained from the Assay preparation and 
the Standard preparation, respectively. 


Oxycodone Terephthalate 



(CibHj,NO,) 2 ■ C B HfiO, 796.86 

Morphinan-6-one, 4,5-epoxy-l 4-hydroxy-3-methoxy-1 7- 
methyl-, 1,4-benzenedicarboxylate (2:1 salt), (5tx); 
4,5ooEpoxy-l 4-hydroxy-3-methoxy-1 7-methylmorphinan- 
6-one 1,4-benzenedicarboxyiate (2:1 salt) [64336-55-6], 

DEFINITION 

Oxycodone Terephthalate contains NLT 97.0% and NMT 
103,0% of oxycodone terephthalate (CtgH^NO^z * 

CeHgO*, calculated on the dried basis. 


IDENTIFICATION 

• A, Meltinc Rance or Temperaturę (741) 

Sample solution: Transfer 50 ml of the filtrate retained 
from the test for C ontent of Terephthalate Add to a 
125-ml contcal fiask. Render the solution alkaline with 
6 N ammonium hydroxide. Allow the mixture to stand 
until a precipitate is formed, Filter, wash the precipitate 
with 50 mL of cold water, and dry for 2 h at 105°. 
Acceptance criteria: The precipitate melts between 
218° and 223°, but the rangę between the beginning 
and end of the meltlng does not exceed 2°, 

* B. iNFRARED ABSORPTJON (l97K> 

Sample: Use a portion of the dried precipitate obtained 
in Identification test A, 

Acceptance criteria: Meets the reguirements 

* C. Ultraviolet Absorption (197U) 

Sample solution: 150pg/mL in 0.1 N hydrochloric add 
Acceptance criteria: Exhibits a maxima at 280 nm 

ASSAY 

• Procedurę 

Mobile phase: To 2.2 g of sodium 1-octanesulfonate in 
740 mL of water add 260 mL of methanol, 10 mL of 
glacial acetic add, and 0.1 mL of triethylamine, Mix, 
and adjust with 5 N sodium hydroxide to a pH of 6.5 ± 
0.1. Pass through a filter of 0.5-pm or finer porę size. 
Dlluent: 0.1 N hydrochloric add 

Internal standard solution: 0,1 mg/mL of ethylparaben 
prepared by dissolving in 2% of the fiask volume of 
methanol and diluting with Diluent to volume 
Standard stock solution: 0.75 mg/mL of USP Oxy- 
codone RS In Diluent 

Standard solution: 0.11 mg/mL of USP Oxycodone RS 
prepared as folfows. Transfer 15,0 mL of Standard stock 
solution to a 100-mL volumetric fiask, add 20,0 mL of 
Internal standard solution , and dilute with Diluent to voL 
ume. 

Sample stock solution: 0.71 mg/mL of Oxycodone Ter¬ 
ephthalate In DiluenL Filter, discarding the first 5 mL. 
Sample solution: 0,14 mg/mL of Oxycodone Ter¬ 
ephthalate prepared as folfows. Transfer 10,0 mL of the 
Sample stock solution to a 50-mL volumetric fiask, add 
10.0 mL of internai standard solution , and dilute with 
Diluent to vdume, 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 

Column: 3.9-mm x 15-cm; packing LI 

Column temperaturę: 50 ±1.0° 

Flow ratę: 1 ml/min 

Run time: Twice the retention time of the main oxy- 
codone peak 
Injection size: 30 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Resolution: NLT 6 between oxycodone and 
ethylparaben 

Column efficiency: NLT 1800 theoretical plates 
Relative standard devlation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of oxytodone terephthalate 
(C lfl H 2 iNO A ) z ■ CaHńOj in the portion of Oxycodone 
Terephthalate taken: 

Result = (R y //?s) x (Cj/CJ x (Ki/M, 2 ) x 100 

Ru - peak response ratio of oxycodone to 

ethylparaben from the Sample solution 
R$ - peak response ratio of oxycodone to 

ethylparaben from the Standard solution 
Q = concentration of USP Oxycodone RS in the 
Standard solution (mg/mL) 
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Cu - concentration of oxycodone in the Sample 
solution (mg/mL) 

M r j = one-half of tne molecular weight of 
oxycodone terephthalate, 398,43 

Mt 2 - molecular weight of oxycodone, 315.37 

Acceptance criteria: 97,Q%-103.0% on the dried basis 

IMPURITIES 

• Residue on Ignition (281); NMT 1% 

* ORGANIt IMPURITIES 

Solution A: 2.2 g of sodium 1 -octanesulfonate in 
850 mL of water. Add 1 50 mL of methanol, 20 mL o - ' 
glacia! acetic acid, and 1.0 mL of trietbyfamine. Pass 
through a fil ter of O.S-pm or finer porę size. 

Solution 8: 2,2 g of sodium 1-octanesulfonate in 
500 ml of water. Add 500 mL of methanol, 20 mL of 
giacial acetic add, and 1.0 mL of triethylamine. Pass 
through a filter of 0.5-jim or finer porę size. 

Mobile phase: See Tobie h 


Table 1 


Time 

(min) 

Solution A 
(%) 

Solution B 

(%> 

0 

90 

10 

30 

80 

20 

50 

0 

100 

55 

0 

100 


Difuent: 0.1 N hydrochloric acid 
Standard stock solution: 0.9 mg/mL of USP Oxy- 
codone RS in Diluent 

Standard solution: 0.09 mg/mL of USP Oxycodone RS 
from the Standard stock solution, prepared by adding to 
20% of the fiask volume of methanol, and diluting wlth 
Diluent to volume 

System suitability stock solution: 0.05 mg/mL of 4-hy- 
aroxybenzoit acid isopropyl ester in methanol 
System suitability solution: 0,01 mg/mL of 4-hydroxy- 
benzoic acid isopropyl ester and 0.09 mg/mL of U5P 
Oxycodone RS in Diluent from the System suitability 
stock solution and Standard stock solution, respectiveiy 
Sample solution: 11 mg/mL of Oxycodone Terephtna- 
late in methanol prepared as follows. Transfer the re- 
quired amount or sample to a suitable volumetric fiask. 
Add 80% of the fiask volume of methanol, and shake 
by mechanical means for about 20 min to di$solve, Di- 
lute with methanol to vo!ume> 

Chromatographic system 
(See Chromotograpny (621 ), System Suitability.) 

Modę: LC 

Deteetor; UV 280 nm 

Column: 3.9-mm x 15-cm; packing LI 

Column temperaturę: 45 ±1° 

Flow ratę: 1.5 mL/min 
Injeetion size: 25 pL 
System suitability 

Samples: Standard solution and System suit obił i ty 
solution 

Suitability requirements 

Resolution: NLT 8 between the oxycodone and 4-hy- 
draxybenzoic acid isopropyl ester peaks, System suita - 
bility solution 

Relative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Cakulate the percentage of each impurity in the por- 
fion of the sample taken: 

Result = (rjrs) x (Cs/Cu) X (MnfMa) * * 100 

m = peak area of an individual impurity from the 
Sample solution 


r s = peak area of oxycodone from the Standard 
solution 

Cs - concentration of USP Oxycodone RS in the 
Standard solution (mg/mL) 

Cu - concentration of Oxycodone Terephthalate in 
the Sample solution (mg/mL) 

Mri = one-half of the molecular weight of 
oxycodone terephthalate, 398.43 
Ma - molecular weight of oxycodone, 315.37 
[NOTĘ—1f any impurity is found having a retention time 
of about 2 in relation to that of the axycodone peak, 
divide its apparent percentage by 4.8,] 

Acceptance criteria 
!ndividuai impurities: NMT 1,0% 

Total impurities: NMT 2.0% 

SPECiFIC TESTS 

* CONTENT OF TEREPHTHALIC ACID 

Sample solution: Transfer 1 g into a 50-mL beaker. Add 
25 mL of 0.2 N hydrochloric acid, and heat to bolllng 
with continuous stirring. Cover the beaker with a watch 
glass, and allow to cool to room temperaturę. Pass the 
suspension through a tared, medium-porosity filtering 
cmcible. Transfer any materiał remaining in the beaker 
to the crucible with the ard of smali portions of cold 
0.2 N hydrochloric acid. Wash the materia! in the cruci- 
ble with $everal portions of cold 0.2 N hydrochloric 
acid. [Notę— Reserve the combined filtrates for use in 
Identification test A.] 

Analysis: Dry the materia! in the crucible at 105° for 1 
h, aflow to cool, and reweigh. The materia! in the cruci- 
bie is terephthalic add. Determine the weight of ter¬ 
ephthalic acid, and calculate the percentage of ter¬ 
ephthalic acid. 

Acceptance criteria: Between 20.2% and 21,5% of 
terephthalic acid (C a H 6 04 in Oxycodone Terephthalate 
on the dried basis 

* Loss ON Drying (731): Dry a sample at 105° for 4 h: it 

loses NMT 1.5% of its weight 

ADDITIONAL REQUIREMENT$ 

* Pacraging and Storage: Preserve in tight containers. 

* USP Reeerence Standards (11) 

USP Oxycodone RS 


OxygerB 

0 2 32.00 

Oxygen [7782-44-7]. 

DEFINITION 

Oxygen contains NLT 99,0% of oxygen (0 2 ) by volume. 

IDENTIFICATION 

* A. The para mag netic signal exhibited by the Sample gas 

in the Assay confirms the presence of oxygen, 

* B. The Sample gas in the Assoy meets the Acceptance 

criteria , 

ASSAY 

* Procedurę 

The certified standards called for rn the following test are 
listed in Reagents, Indicators, and Solutions . 

Zero gas: Nitrogen certified standard 
5pan gas: Oxygen certified standard 
Sample gas: 6xygen under test 

Moae: Paramagnetic oxygen measurement (see Medical 
Cases Assay (415)) 

Analysis: Determine the concentration of oxygen in 
percentage by volume in Oxygen using a suitable para¬ 
magnetic analyzer. 
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Acceptance criteria: NLT 99.0% by volume 

mpumim 

See impurities Tesling in Medical Gases Assay (413). The de¬ 
tector tubes cailed for in the following tests are JEsted rn 
Reagents, fndicators, and Solutions . If the label indicates 
that Oxygen is produced by the air4Equefaction process, 
then the Impurities tests are not required. 

* Limit of Carbon Dioxide 

Sam ple: Detector tubę manufactureds recommended 
volume, ±5% of Oxygen 

Analysis: Pass the Sample through a carbon dioxide de¬ 
tector tubę at the ratę spedfied for the tubę by the 
detector tubę manufacturer. 

Acceptance criteria: NMT 300 ppm 
o Limit of Carbon ftflONOSiDE 

Sample: Detector tubę manufacturer'* recommended 
yoJume, ±5% of Oxygen 

Analysis: Pass the Sample through a carbon monoxide 
detector tubę at the ratę spedfied for the tubę by the 
detector tubę manufacturer. 

Acceptance criteria: NMT 10 ppm 

ADDITIONAL REQUiftEMENT$ 

* [Packaging and Storage: Preserve in pressurized contain- 
ers. Container connections shatl be appropriate for Oxy- 
gen. Adaptors sball not be used to connect containers to 
pattent-use supply system piprng or eąuipment. 

® Labeling: Label States if Oxygen was produced by the 
air-liquefaction proce ss, Where it is piped directly from 
the cylinder or storage tank to the patient point of use,. 
label each outlet "Oxygen". 


Oxyqefi 93 Pereent 

DEFfNITION 

Oxygen 93 Percent Is Oxygen produced from air by the 
molecular sieve process. ft contains NLT 90.0% and NMT 
96.0% by volume of oxygen (O z ), the remainder consist- 
ing mostly of argon and nitrogen. 

IDENTIFICATION 

® A. The paramagnetic sjgnal exhiblted by the Sample gas 
In the Assay confirms the presence of oxygen, 

* E. The Sample gas in the Assay meets the Acceptance 

criteria * 

ASSAY 

* Procedurę 

The certified standards cailed for in the following fest are 
listed in Reagents, Indicators, and Solutions. 

Zero gas: Nitrogen certified standard 
Span gas: 93% Oxygen certified standard 
Sample gas: Oxygen 93 Percent under test 
Modę: Paramagnetic oxygen measurement (see Medical 
Gases Assay (415)) 

Analysis: Determine the concentration of oxygen in 
percentage by volume in Oxygen 93 Percent using a 
suitable paramagnetic analyzer. 

Acceptance criteria: 90.0%-96.0% oxygen by volume 

irWIPURBTIES 

See Impurities Testing in Medical Gases Assay (41 3). The de¬ 
tector tubes cailed for En the following tests are listed in 
Reagents , Indicators, and Solutions. 

® Carbon Diokide 

Sample: Detector tubę manufactureds recommended 
volume ±5% of Oxygen 93 Percent 
Analysis: Pass the Sample through a carbon dioxide de¬ 
tector tubę at the ratę spedfied for the tubę by the 
detector tubę manufacturer. 


Acceptance criteria: NMT 300 ppm 

* Carbon Monoxide 

Sample: Detector tubę manufactureds recommended 
volume ±5% of Oxygen 93 Percent 
Analysis: Pass the Sample through a carbon monoxide 
detector tubę at the ratę spedfied for the tubę by the 
detector tubę manufacturer. 

Acceptance criteria: NMT 10 ppm 

ADDiTIONAL REQU3REMENTS 

* Packaging and Storage: Preserve in pressurized contain¬ 
ers. Container connections shal! be appropriate for Qxy- 
gen 93 Percent Adaptors shall not be used to connect 
containers to patient use supply system piping or 
equipment. 

o Labeling: If Oxygen 93 Percent is piped from a remote 
locatlon to the patient point of use, label each outlet 
"Oxygen 93 Percent". 


Oxymetazoline Hydrochloride 



C, 4 H 24 N 2 0 ■ HCI 296.84 

Phenol, 3-[(4,5-dihydro-1 H4midazol-2-yl)methyl]-6-{1,1- 
dimethylethyl}-2,4-dimethyl-, monohydrochloride; 

6-tert-Bu ty l-3-(2-im idazoli n-2-y I methy l)-2,4-di methy I phenoi 
monohydrochloride [2315-02-8]. 

DEFINITION 

Oxymetazoline Hydrochloride contains NLT 98.5% and 
NMT 101.5% of oxymetazofine hydrochloride 
(C 10 H 24 M 2 O . HO), calculated on the dried basis. 

IDENTIFICATION 

* A. Enfrared Absorption (197M) 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

9 c, Identification Tests—General, Chloride { 191) 

Sample solution: 50 mg in 3 mL of water 
Analysis: To the Sample solution add 1 mL of 6 N am- 
monium hydroxide, Filter, and addify the filtrate with 
nitric acid. 

Acceptance criteria: The filtrate meets the 
requirements. 

ASSAY 

o Procedurę 

Mobile phase: Methanol, 1 M sodium acetate, gfacial 
acetic acid, and water (40:10:4:46) 

Standard solution: 0.5 mg/mL of USP Oxymetazolme 
Hydrochloride RS in Mobile phase 
Sample solution: 0.5 mg/mL of Oxymetazoline Hydro¬ 
chloride tn Mobile phase 
Chromatographic system 
(See Chromatograpny (621}, System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Column: 4,6-mm x 25-cm; packing L9 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 

Relative standard deviation: NMT 0.55% for five 
replicate injections 
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Analysis 

Sam p ies: Standard solution and Sample solution 
Calculate the percentage of oxymetazojine hydrochlo- 
ride (CieHz^O ■ HCI) in the portion of Oxymetazoifne 
Hydrochloride taken: 

Result = (fu/rs) x (Cs/C u) x 100 

r u = peak response from the Sample solution 

r 5 - peak response from the Standard solution 

C s = concentration of USP Oxymetazoline 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - concentration of Gxymetazofine Hydrochloride 
in the Sample solution (mg/mL) 

Acceptance criteria: 98.5%-1 01.5% on the dried hasis 

IM PU RIT) ES 

« Hesbdue on Ignition (281): NMT 0.1% 

Delete the folio wing: 

** Heaw Metals, Method II (231): NMT 10 ppm® cojmi- 

Jaji-20ia) 

* Organic Hmpurities 

Buffet: 1.36 g/L of monobasic potassium phosphate in 
water. Adjust with phosphoric add to a pH of 3.0. 
Mobile phase: See Table h Return to the original cor- 
ditions, and re-equtlibrate the system. 


Tabfe 1 


Time 

(mini 

Buffer 

(%) 

Acetonitrile 

(%> 

0 

70 

30 

5 

70 

30 

20 

15 

85 

35 

15 

85 


System suitability solution: 1.0 mg/mL of USP Oxy- 
metazoline Hydrochforide RS and 1.5 jig/mL of USP 
OxymetazoHne Related Compound A RS in water 
Standard solution: 1.0 pg/nnL of USP Oxymetazoline 
Hydrochloride RS and 1.5 pg/mL of USP Oxymetazoline 
Rdated Compound A RS in water 
Sample solution: 1.0 mg/mL of Oxymetazoline Hydro- 
chlortde in water 
Chromatographic system 
(See Chromatography (621), System SuitabilityJ) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 25-cm; 5-jim packrng LI 
Fiow ratę: 1.0 mL/min 
Injection volume: 1 0 pL 
System suitability 
Sample: Sys te m su i tabi IIty s olu f/o n 
Suitability reguirements 

Resolution: NLT 1.5 between oxymetazoline related 
compound A and oxymetazoline peaks 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of oxymetazoline related com¬ 
pound A in tne portion of Oxymetazotine Hydrochio- 
ride taken: 

Result = (fu/fs) x (Cs/Cu) x 1 00 

m = peak response of oxymetazoline related 
compound A from the Sample solution 
rs - peak response of oxymetazoline related 
compound A from the Standard solution 
Cs = concentration of USP Oxymetazoline Related 
Compound A RS in the Standard solution 
(mg/mL) 


Cu = concentration of Oxymetazoline Hydrochloride 
in the Sample solution (mg/mL) 

Calculate the percentage of each lndividuat unspecified 
impurity In the portion of Oxymetazofine 
Hydrochloride taken: 

Result - (ru/rs) x (Cs/Cu) x 100 

ru - peak response of each individual unspecified 
impurity from the Sample solution 
r$ ~ peak response of oxymetazoline from the 
Standard sofution 

Ci - concentration of USP Oxymetazo!ine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = concentration of Oxymetazoline Hydrochloride 
in the Sample solution (mg/mL) 

Acceptance criteria: See Tobie 2 , Disregard any impu¬ 
rity peaks less than 0.05%. 


Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (°/ o \ 

Oxymetazofine related 
compound A 

0.9 

0.15 

Oxvmetazo]ine 

1.0 

_ 

Any IndMdua! 
unsoecified impurity 

— 

0.10 

Total impurittes 


0.5 


SPEGIIFIC TE 5 TS 

• pH (791) 

Sample solution: 50 mg/mL in water 
Acceptance criteria: 4,0-6,5 

* Loss ON DRYiNG (731) 

Analysis: Dry at 105° for 3 h. 

Acceptance criteria: NMT 1.0% 

ADDITiONAL REQUIREMENTS 

a Packaging and Storage: Preserve in tight contamers< 
o USP Reference Standards (11) 

USP Oxymetazoline Hydrochloride RS 
USP Oxymetazoline Related Compound A RS 
N-(2-Aminoethyl)-2“[4-(fert-butyt)-3-hydroxy-2,6- 
dimethylphenyljacetamide. 

C ]6 b\ 26 N 2 Q 2 27839 


Oxymetazolira<e Hydrochloride Nasal 
Sofution 


DEFINITION 

Oxymetazdine Hydrochloride Nasal Solution es a solution of 
Oxymetazoline Hydrochloride in water adjusted to a suita- 
ble tonicity. It contains NLT 90.0% and NMT 110.0% of 
the labeled amount of oxymetazoline hydrochloride 
(Ci 6 H ZJf N,0 ■ HCI). 

IDENTIFICATION 

a A. The retention time of the major peak of the Sample 
solution corresponds to that of the standard solution, as 
obtained in the Assay . 

ASSAY 

* Procedurę 

Mobile phase: Methanol, water, 1 M sodrum acetate, 
and giacial acefic acid (40:46:10:4) 

Standard solution: Prepare a solution of USP Gxy- 
metazoline Hydrochloride RS in Mobile phase, having a 
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known concentration approximately equal to the la¬ 
beled concentration of tne Nasal Solution. 

Sample solution: Nasai Solution 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę; LC 

Detector: UV 280 nm 
Colurrm; 4.6-mm x 25-cm; packing L9 
Flow ratę: 1 mL/min 
tnjection volume: 20 jaL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2-0 

Relative standard deviation: NMT 2.0% for five rep- 
licate Enjecttons 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of oxy- 
metazoline hydrochloride (C 10 H 24 N 2 O * HC3) in the por- 
tion of Nasai Solution taken: 

Resuit - (ru/n) x (Cs/Cu) x 100 

- peak response from the Sample solution 
n = peak response from the Standard solution 
C s = concentration of the Standard solution 
(mg/mL) 

Cu = nominał concentration of oxymetazoline 
hydrochloride in the Sampfe solution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% 

SPECIFIC TESTS 

« m (791): 4,0-6.5 

ADDBTIONAL REQUIREMENTS 

• Packaging and Storage: Presen/e in tight containers. 

• USP Referenci Standards (11) 

USP OxymetazolIne Hydrochloride RS 


O xy metazoline Hydrochloride 
Ophthaimic SoBiatson 

DEFINITION 

Oxvmetazoline Hydrochloride Ophthalmic Solution is a ster- 
ile, buffered solution of Oxy metazoline Hydrochloride in 
water adjusted to a suitable tonidty. It contains NLT 
90.0% and NMT 110.0% of the labeled amount of oxy- 
metazoline hydrochloride (CićHs^N^O ■ HCI). It contains a 
suitable preservative. 

IDENTIFICATION 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

* B. The UV spectrum of the major peak of the Sample 

solution corresponds to that of the Standard solution t as 
obtained in the Assay. 

ASSAY 
o Procedurę 

Mobile phase: Methanot, 1 M sodium acetate, glacial 
acetic acid, and water (40:10:4:46) 

Standard solution: Prepare a solution of USP Oxy- 
metazoline Hydrochloride RS in Mobile phase having a 
known concentration approximately equal to the la¬ 
beled concentration of tne Ophthalmic Solution. 


Sample solution: Use the Ophthalmic Solution. 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę; LC 

Detector: UV 280 nm or diodę array. [Notę —Use di¬ 
odę array detector to perform identification test 8 .] 
Column: 4.6-mm x 25-cm; packing L9 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2.0 

Relative standard deviation: NMT 2.0% for five rep- 
licate Injectlons 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of oxy- 
metazoline hydrochloride (C 16 H 24 N 2 O ■ HCI) in the por- 
tion of Ophthalmic Solution taken: 

Result - (ru/rs) x (C5/G/) x 100 

r u - peak response from the Sample solution 

r s - peak response from the Standard solution 

Cs ~ concentration of USP Oxymetazofine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cy - nominał concentration of oxymetazo!ine 
hydrochloride in the Sampfe sofution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% 

SFECIFIC TESTS 

e pH (791): 5 8-6,8 

* Sterility Tests (71): Meets the requirements 

ADDBTIONAL REQUIREMENTS 

* Packaging and Storage: Presen/e in tight containers. 

* USP Referenci Standards (11) 

USP Oxymetazoline Hydrochloride RS 


Oxyitietholone 



C 2 iH 32 0 3 832.48 

Androstan-3-one, 1 7-hydroxy-2-(hydroxymethyfene)- 
17-methyl-, (5a,17#)-; 

17/THydroxy-2-(hydroxymethy!eneH Z-methyl-Soandros- 
tan-3-one [434-07-1]. 

DEFINITION 

Oxymetho[one contains NLT 97.0% and NMT 103.0% of 
oxymetholone (C 21 H 32 O 3 ), calculated on the dried basis, 

IDENTIFICATION 

* A. INFRARED ABSORPTION ( 197 K) 

* B. ULTRAVIOL£T ABSORPTION ( 197 U) 

Sample solution: lOpg/mL in 0.01 N methanolrc so¬ 
dium hydroxide 

Acceptance criteria: Meets the requirements 

ASSAY 
a Procedurę 

Difuent: Alcohol and chloroform (50:50) 

Standard solution: Prepare as directed in Single-Steroid 
Assay (511), using USP Oxymetho3one RS. 
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Sampie soiution: Dissolve 20 mg of Qxymetbolone, 
previously dried, in Diluent, and dl lute with Diluent to 
10.0 mL 

Instrumental conditlons 
Modę: UV 

Analytica! wavelength: Maximum at about 315 nm 
Celi: 1 cm 
Analysis 

Sam pies: Standard sofution and Sampie solution 
Proceed as directed in Slngle-Steroid Assay { 511), Proce¬ 
durę through the third sentence of the second para- 
graph (ending with "50-mL centrifuge tubę"), except 
use the Standard solution and the Sampie salution in 
place of the Standard P repa radon and the Assay Prepa- 
radon f respectiveJy. Use a mixture of benzene and ah 
cohoi (98:2) as the Solvent. To each tubę add 25.0 mL 
of 0,01 N alcoholic sodium hvdroxide, and shake for 
NLT 2 min. Centrifuge the tubes for 5 min, and deter- 
mrne the absorbances of the supernatants against the 
blank. 

Caiculate the percentage of oxymethoJone (C 21 H 32 O 3 ) in 
the portion of Oxymetholone taken: 

Result = (AJAs) x (Cs/Cu) x 100 

Au = absorbance of the Sampie solutlon 
A$ - absorbance of the Standard solutlon 
Q = concentration of USP OxymeLholone RS in the 
Standard solutlon (mg/mL) 

Cu = concentration of OxymethoJone in the Sampie 
solutlon (mg/mL) 

Acceptance criteria: 97.0%-103.0% on the dried basis 

SPECIF8C TESTS 

* Meltbnc Rance or Temperaturę (741): 172°-18Q c 
& Optical Rotation, Spedflc Rotation (781S) 

Sampie sofution: 20 mg/mL in dioxane 
Acceptance criteria: +34 D to *38° 

O Loss ON Drying (731) 

Analysis: Dry under vacuum over phosphorus pentox- 
ide for 4 h. 

Acceptance criteria: NMT 1.0% 

* COMPLETENESS OF SOLUTION 

Sampie solution; 20 mg/mL In dioxane 
Acceptance criteria: The solution is elear and free from 
undissoh/ed solid. 

ADDITflONAL REQU!REMENTS 

® Packaginc and Storage: Preserze in weJI-dosed 
containers. 

3 USP Reference Standahds (11) 

USP Oxymetholone RS 


OxymethoiloBie Tablets 

DEFINmON 

Oxymetholone Tablets contain NLT 90.0% and NMT 
110.0% of the tabeled amount of oxymethoione 
(CarHa^Oj). 

IDENTIFICATION 

O A. Infrared Absorptjon 

Sampie: Nominally 50 mg of oxymetholone from pow- 
dered Tablets 

Analysis: Mix the Sampie with 15 mL of soivent hexane, 
and stir occasionaliy for 15 min. Centrifuge the mixture, 
and decant and discard the solvent hexane. Extract the 
restdue with two 10-mL portions of solvent hexane, 
centrifuging and decanting as before, and discard the 
solvent nexane. Add 25 mL of chloroform to the resl- 
due, mix by shaking for 1-2 min, and filter. Evaporate 


the filtrate to about 3 ml, add a few mL of solvent 
hexane to induce crystallization, and evaporate to 
dryness. 

Acceptance criteria: The IR absorption spectrum of a 
potassium bromide dispersion prepared from the oxy- 
metholone so obtained, and previously dried, exhibits 
maxima onfy at the same waveleng£hs as those of a 
similar preparation of USP Oxymetholone RS, crystal- 
iized from the same solvent mixture. 

ASSAY 

• Procedurę 

Solution A: 4 g/L of sodium hydroxide in methanol 
Solution B: 0.4 g/L of sodium hydroxide in methanol 
from Solutlon A 

Standard solution: 1 0 pg/ml of USP Oxymethoione RS 
3n Solutlon B. [Notę—T he solution is freshly prepared.] 
Sampie solution: Nominally 10 pg/mL of Oxymetho- 
lone prepared as foilows. Transfer the equivafent of 
20 mg of oxymetholone, from NLT 20 powdered Tab¬ 
lets, to a separator. Add TO mL of water, and extract 
with three 25-mL portions of chloroform, filtering each 
extract through chloroform-washed cotton. Evaporate 
the combinecf chloroform extracts on a steam bath to 
dryness, reducing the application of heat as dryness is 
approached. Dissolve the residue rn methanol, transfer 
to a 100-mL volumetric fiask, dilute with methanol to 
volume, and mix. Transfer 5.0 mL of the soiution to a 
100-mL volumetric fiask, add 10 mL of Solution A 1 , and 
dilute with methanol to vo!ume. 

Instrumental conditlons 
Modę: UV 

Analytlcal wavelength: Maximum at about 315 nm 
Celi: 1 cm 
Blank: Solution B 
Analysis 

Sampfes: Standard solution and Sampie sofution 
Withoui delay, concomitantly determine the ab- 
sorbances of the Standard solution and the Sampie 
solution . 

Caiculate the percentage of the labeied amount of oxy- 
metholone (CmH^Ga) in the portion of Tablets taken: 

Resuft = (A u /As) x (CJCJ) x 100 

Au - absorbance of the Sampie solution 
As - absorbance of the Standard solution 
Cs ~ concentration of USP Oxymetholone RS in the 
Standard solution (|ig/mL) 

Cu = nominai concentration of oxymetholone in the 
Sampie solution (jag/m L) 

Acceptance criteria: 90.0%-l 10.0% 

PERFORMANCE TESTS 

* DlSSOLUUON (711) 

Medium: 0.05 M afkaline borate buffer, pH 8.5; 

900 mL. [Notę—S ee Reagents , Indicators , and 
Solu tions—Buffer Solu don s . ] 

Apparatus 1: 100 rpm 
Time: 45 min 

Standard solution: USP Oxymetholone RS In Medium . 
[Notę—A n amount of acetonitriie not to exceed 5% of 
the total volume of the Standard solution may be used 
to bring the Reference Standard into solution before di- 
lution with the Medium.] 

Sampie soiution: Pass a portion of the solution under 
test through a suitable fifter, and dilute with Medium, if 
necessary, to a concentration that is similar to that of 
the Standard solution. 

Instrumental conditlons 
Modę: UV 

Analytical waveiength: Maximum at about 31 3 
Tolerances: NLT 75% (Q) of the iabeled amount of 
oxymetho]one (GiH^Os) is dissofved. 
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O UN1FORM1TY OF DOSAGE UNITS (905) 

Procedurę for content uniformity 
Solution A and Soiution B: Prepare as directed in the 
Assay. 

Standard solution; 10 pg/mL of USP Oxymetholone 
RS En Solution B. [Notę —The solution Es freshly 
prepared*] 

Sample solution: Transfer 1 finely powdered Tablet to 
a 100-mL volumetrfc fiask with the aid of about 75 mL 
of methanol Heat the methanol to boiling, and allow 
to rema En at a temperaturę just belo w the boi ling 
point for 15 min with occasional swirling. Cool to 
room temperaturę, dilute with methanol to yolume, 
and mix. Centrifuge a portion of the mixture until the 
solution becomes elear. Transfer a portion of the su- 
pernatant, nominally equlvalent to 1 mg of oxymelho- 
lone, Lo a 100-mL volumetric fiask. Ada 10 mL of Solu¬ 
tion A t and dilute with methanol to yolume. 
Instrumental conditions 
Modę: UV 

Analytical wavelength: Maximum at about 315 nm 
Celi: 1 cm 
Blank: Solution B 
Analysis 

Samples: Standard solution and Sampie soiution 
Without delay, concomitantly determine the ab- 
sorbances of the Standard solution and the Sample 
solution . 

CalcuJate the percentage of the labeled amount of 
oxymetholone (CziHzzOs) in the Tablet taken: 

Result = (Au/As) x (Q/C u ) x 100 

Au = absorbance of the Sample solution 
A s - absorbance of the Standard solution 
Cs - concentration of USP Oxymeth olane RS in the 
Standard soiution (u.g/mL) 

Cu = nominał concentration of oxymetholone in the 
Sample solution (jig/mL) 

Acceptance criteria: Meet the reguirements 

ADDITIONAL REQU!REMENTS 

• Packaging and Storage: Preserve in well-closed 
containers, 

o USP Reference Standards (11) 

USP Oxymetho!one RS 


©Kyrnorpiiorae EHIydrochloricie 


Ci 7 Hi ? NO., ■ HCI 337.80 

Morphinan-ó-one, 4,5-epoxy-3,14-dEhydroxy-17-methyl-, hy- 
drochioride, (5a)-; 

4,5cx-Epoxy“3,14-dEhydroxy-1 7-methylmorphinan-6“One hy- 
drochloride [357-07-3]. 

DEFIMITION 

Oxymorphone Hydrochtoride contains NLT 97.0% and NMT 
102.0% of oxymorphone hydrochbride (Ci/HtoNCU ■ HCI), 
calculated on the aried basis* 

IDENTIFICATION 

* A, Identification Tests—General, Chlorlde <191) 

Sample solution: Dlssolve about 250 mg in 25 mL of 
water, and render the solution aikaline with a saturated 


solution of sodium bicarbonate. Extract the liberated 
oxymorphone with two 15-mL portions of chloroform. 
Reserve the chloroform extracts for Identification test fr 
Acidify the aqueous phase with 2 N nitric acid. 
Acceptance criteria: Meets the requirements 
* B. 

Standard solution: Similarly prepared as directed for 
the Sample solution by using USP Oxymorphone RS 
Sampie solution: Wash the combined chloroform ex- 
tracts from Identification test A with 5 mL of water, and 
filier. Evaporate the chloroform solution on a steam 
bath nearly to dryness, then add a few ml of ether, 
and continue the evaporation with stirring until the soh 
vent is removed. Dissotve the oxymorphone so ob- 
tained with alcohol-free chloroform to obtain a 1 En 50 
solution. 

Acceptance criteria: The IR absorption spectrum of the 
Sampie solution , determfned En a 0.5-mm celi, exhibits 
maxima onlv at the same wavelengths as those of the 
Standard solution. 

« C 

Standard solution: Dissolve about 20 mg of USP Oxy- 
morphone RS in 10 mL of 1 N hydrochforic acid, and 
dilute with water to 100.0 mL. 

Sample solution: A solution (1 in 6500) in 0.1 N hy¬ 
drochforic acEd 

Acceptance criteria: The UV absorption spectrum of 
the Sample soiution exhibits maxima and minima at the 
same wavelengths as those of the Standard soiution. The 
ratlo AWAzs^f Is 1.75 ± 0 . 2 . 

O D. 

Sample solution: Dissolve 10 mg in 1 mL of water. 
Analysis: To the Sample soiution add a few drops of 
ferric chlorlde TS. 

Acceptance criteria: A blue color is produced 
immedtately. 

ASSAY 
« Procedurę 

Sample solution: Transfer about 700 mg of Oxymor- 
phone Hydrochloride to a glass-stoppered fiask contain- 
Ing 50 mL of gtacial acetic acid ana 10 mL of mercuric 
acetate TS. Add 3 mL of acetic anhydrlde and 1 drop of 
methyl vio!et TS. 

Analysis: Utratę the Sample soiution with 0.1 N perchlo- 
ric acid VS to a elear blue color. Perform a blank deter- 
mination, and make any necessary correchon. Each mL 
of 0.1 N perchtoric acid is equivalent to 33.78 mg of 
oxymorpnone hydrochlorEde (C 17 H 19 NO 4 ■ HCI). 
Acceptance criteria; 97,0%-1Q2.O% on the dried basts 

IMPURITIES 

5 Residue on Ignition (281): NMT 03% 

■ ORDJNARY RMPURIT!E$ (466) 

Sampie solution: Methanol 
Standard solution: Methanol 

Eluant: Dehydrated alcohol, cydohexane, and ammo- 
nium hydroxide (10:5:1) 

Visualization: 1 

Acceptance criteria: Meets the requirements 
a LIMIT OF NONPHINOLIC SUBSTANCES 

Analysis: Dfssolve 1 g En 15 mL of water. Add 5 mL of 
sodium hydroxide solution (2 in 25), and extract with 
three 10-mL portEons of chloroform. Filter the com¬ 
bined extracts through a smali chloroform-moistened 
ftlter paper, and wasn the filtrate with 5 mL of water. 
Filter the chloroform fayer through chioroform-moist- 
ened filter paper into a tared, 50-mL beaker, and evap- 
orate on a steam bath with the aid of a gentle current 
of filtered air to dryness. Dry the beaker and residue at 
105° for 1 h, and weigh. 

Acceptance criteria; The residue so obtained does not 
exceed 15 mg. 
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SPECIFIC TESTS 

o CONTENT OF CHLORIDE 

Sample solution: Dts$olve about 300 mg in 50 mL of 
methanol in a glass-stoppered fiask. Add 5 ml of giacial 
acetic acid and 3 drops of eosin Y TS. 

Analysis: Tifcrate the Sample solution with 0.1 N stlver 
nitrate VS. Eaeh ml of 0.1 N silver nitra te is equrvalent 
to 3.545 mg of chlorlde, 

Acceptance criteria: 10,2%-10.8% on the dried basis 

o Optical Rotatson, Specific Rotation {781S) 

Sample solution: 100 mg/mL in water 

Acceptance criteria: “145° to -155° 

* ACiDITY 

Analysis: Dissolve 300 mg tri 10 mL of water. Add 1 
drop of methy! red TS, and titratę with 0.020 N sodium 
hydroxide, 

Acceptance criteria: NMT 0.30 mL is requlred to pro- 
duce a yellow color. 

O Loss ON 0RYING {731) 

Analysis: Dry at 105° for 18 h. 

Acceptance criteria: NMT 8.0% 

ADDITIONAL REQUJRESVDENT5 

* Packaging and Storage; Preserve in tight, light-resistant 

containers, Storę at 25°, excurslons permitted between 

15° and 30°. 

* USP Reference Standards {11) 

USP Oxymorphone RS 


Qxymorphoine Hydrochloride Injection 

DEFINITION 

Oxymorphone Hydrochloride Injection is a sterile solution of 
Oxymorphone Hydrochloride in Water for Injection. ft 
contains NLT 93.0% and NMT 107,0% of the labeled 
amount of oxymorphone hydrochloride (Ci^H^NO^ ■ HO), 

IDENT0FICAT5ON 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained En the Assay. 

* B. The UV absorption spectra of the major peak of the 

Sample solution and that of the Standard solution exhibit 
maxima and minima at the same wavelengths, as ob¬ 
tained in the Assay, 

ASSAY 
3 Procedurę 

Protect alf Solutions containing oxymorphone from Itght 
and use elear glaśs HPLC vials. 

Solution A: Dissolve 2 ,02 g of sodium 1-heptanesulfon- 
ate in 900 mL of water. Add 100 mL of acetonitrile. Ad- 
just with phosphoric acid to a pH of 2.1. 

Solution B: Dissolve 2,02 g of sodium 1-heptanesulfor- 
ate in 750 mL of water, Add 250 mL of acetonitrile. Ad- 
just with phosphoric acid to a phi of 2.1. 

Mobile phase: See Table 1. 


Table 1 


Time 

(min) 

Solution A 

Solution B 

r%) 

0 

100 

0 

3 

100 

0 

35 

0 

100 

40 

0 

100 

40,1 

100 

0 

50,1 

100 

0 


Diluent: Dissofve 2.02 g of anhydrous sodium 1-hep- 
tanesulfonate En 1000 mL of water. Adjust with phos¬ 
phoric acid to a pH of 2.1. 

Standard solution: 0,14 mg/mL of USP Oxymorphone 
RS prepared as foflows. Transfer a su kable amount of 
USP Oxymorphone RS to a suitable volumetric fiask. 

Add 50% of the fiask volume of DiluenL SonEcate to 
dissolve, if necessary. Add 9% of the fiask volume of 
acetonitnle, Cool to room temperaturę and dilute with 
Diluent to volume. 

Sample solution: Nominały 0.15 mg/mL of oxymor- 
phone hydrochforide from Injection prepared as foliows. 
Transfer a suitabte volume of the composite sample 
from NLT 20 ampules to a suitable voiumetric fiask. DL 
lute with Solution A to volume. 

Chromatographic system 
(See C hromatography (621), System Suitability.) 

Modę: LC 
Detector 

Assay: UV 230 nm 

Identification test B: Dtode array UV 200-360 nm 
Column; 4,6-mm x 7,5-em; 3.5-pm packing LI 
Column temperaturę: 40° 

Flow ratę: 1,0 mL/min 
Injection volume: 30 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tarling factor: NMT 2.0 
Relative standard deviatlon; NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of oxy- 
morpbone hydrochloride (C^H^NO^ HO) in the por- 
tion of Injection taken: 

Result - (ruM) x ( Q/C v ) x ( M r j/M r 2 ) x 100 

m = peak response of oxymorphone from the 
Sample solution 

r$ ~ peak response of oxymorphone from the 
Standard solution 

Q - concentration of USP Oxymorphone RS in the 
Standard solution (mg/mL) 

Co - nomtnaf concentration of oxymorphone 
hydrochloride In the Sample solution 
(mg/mL) 

M r j = molecular weight of oxymorphone 
hydrochloride, 337.80 

Mn ~ molecular weight of oxymorpbone, 301.34 
Acceptance criteria: 93.0%-l 07.0% 

IMPUR1T1ES 
O ORGANIC fMPURITiES 

Protect ail Solutions containing oxymorphone from light 
and use elear glass HPLC via!s. 

Solution A, Solution B, Mobile phase, Diluent, Sample 
solution, and Chromatographic system: Proceed as 
directed in the Assay. 

System suitability stock solution A: 0.2 mg/mL of USP 
Oxymorphone Related Compound A RS prepared as fol- 
lows. Transfer a suitable amount of USP Oxymorphone 
Related Compound A RS to a suitable voiumetric fiask. 
Dissolve with 24% of the fiask volume of 0.1 N hydro- 
chlodc add and dilute with acetonitrile to volume. 
System suitability stock solution B: 0.02 mg/mL of 
USP Oxymorphone Related Compound A RS in acetoni- 
trile from System suitability stock solution A 
System suitability stock solution C: 0J4 mg/mL of 
USP Oxymorphone RS prepared as foliows. Transfer a 
suitable amount of USP Oxymorphone RS to a suitable 
volumetnc fiask. Add 50% of the fiask volume of D/7u- 
ent , Sonicate to dissolve if necessary, Add 9% of the 
fiask vo!ume of acetonitrile, Cool to room temperaturę 
and dilute with Diluent to volume. 
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System suitability solution: 0.0008 mg/mL of USP Ox- 
ymorphane Refated Compound A RS in System suitabif- 
ity stock solution C from System suitability stock solution B 
Standard solution: 0.00014 mg/mL of USP Oxymor- 
phone RS prepared as follows. Dii u te System suitahility 
stock solution C with Solution A. 

System suitahility 

Samples: System suitahility solution and Standard 
solution 

Suitability reąuirements 

Resoiution: NLT 2 between oxymorphone related 
compound A and oxymorphone, System suitability 
solution 

Relative standard deviation: MMI 10%, Standard 
solution 
Anaiysis 

Sample: Sample solution 

Calculate the percentage of each individual degradation 
product in the portion of Injection taken: 

Re suit - {(rv/F)/[r$ + I 0'u/F)}} x 100 

fu ~ peak response of each individual degradation 
product from the Sample solution 
F = relative response factor of each individual 
degradation product (see Table 2) 
r s - peak response of oxymorphone from the 
Sample solution 

Acceptance criteria: See Table 2. Disregard any peaks 
less than 0.05%. 



Table 2 


Name 

Relative 

Retention 

Time 

ReBatśue 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%) 

1 0~ Hydra xyox- 
ymorphone J 

0.59 

1.0 

0.20 

Gxymarphone related 
compound A 
(oxymorphone 

W-oxide) 

0.82 

1.1 

030 

Oxvmorphone 

1.00 

1.0 

„ _ „ 

10-Ketoox~ 
ymorphone b 

1.37 

0.83 

030 

Ctoycodone* 

1.97 

1.0 

_ „ 

l-Bramoox- 

vmorphone^ d 

2,05 

1.0 

— 

2 , 2 Bi soxy morphone e 

2.03 

1.7 

1.00 

Any individuaJ 
unspedfied 
dearadation product 

— 

1.0 

0.50 

Total degradation 
Products 

— 

— 

2.00 


J 4,5n-Epoxy3,l OJ 4-trihydroxy-1 7-methylmorphinan-6-one. 
b 4,5 a- Ep oxy-3,14-d i hy d roxy-1 7- m ethyJ mo rp (i Ena n-6,1 G-d rone. 
c Process impurities, not induded in the total degradation produets. 
d 1 -Bromo-4 ir 5a-epoxy-3,14-dihydroxy-l 7-methylmorphman-ó-one, 
* 2 ł 2'-Bioxy morphone. 


5PEC1FBC TE5TS 

• Bacterial Endotoxins Test (85): NMT 238,1 USP Endo- 
toxin Units/mg of oxymorphone hydrochionde 

• PH (791): 2,7-4.5 

o Other Reouiremłnts: Et meets the requirements in fnjec- 
tions and implanted Drug Products (1)* 


ADD1TIONAL REQUIREMENTS 

8 Packaginc and Storage: Preserve in single-dose or in 
muitiple-dose containers of Type I glass. Storę at 25°, 


excursions permitted between 1 5° and 30°, and pro- 
tected from light 

* USP Reference Standards (11) 

USP Endotoxin RS 
USP Oxymorphone RS 

USP Oxymorphone Refated Compound A RS 
4,5a-Epoxy-3,14-dihydroxy-1 7-methyimorphinan-ó-one 
N-oxide. 

C t ?H 19 N0 5 317.34 


Oxymorptiane Hydrochionde Tablets 

DEfłNITION 

Oxymorphone Hydrochloride Tablets contain NLT 90.0% 
and NMT 110.0% of the labeied amount of oxymorphone 
hydrochionde (C 1? H T9 N0 4 -HC1), 

IDENTIFICATION 

* A. The retention time of the oxymorphone peak of the 

Sample solution corresponds to that of the Standard solu- 
tlon, as obtained in the Assay. 

* B. The UV absorption spectra of the oxymorphone peak 

of the Sample solution and that of the Standard solution 
exhibit maxima and minima at the same wavelengths, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Protect all Solutions containing oxymorphone from light 
and use elear glass HPLC yiats. 

Solution A: Dissolve 2.02 g of sodium 1-heptanesuffon- 
ate in 900 mL of water and add 100 mL of aeetonitrife. 
Adjust wifh phosphoric acid to a pH of 2.1. 

Solution B: Dissolve 2.02 g of sodium 1-heptanesulfon- 
ate 3n 750 mL of water and add 250 mL of acetonitrile. 
Adjust with phosphoric add to a pH of 23, 

Mobile phase: See Table L 


Table 1 


Time 

(mini 

Solution A 

(%v 

Solution B 
{%> 

0 

100 

0 

3 

100 

0 

35 

0 

100 

40 

0 

100 

40.1 

100 

0 

50.1 

100 

0 


Standard solution: OJ 4 mg/mL of USP Oxymorphone 
RS in 5o/uf/on A , Sonicate to dissolve if necessary. 

Sample solution: Nominally 0.16 mg/mL of oxymor- 
phone hydrochloride in Solution A prepared as follows. 
Transfer NLT 8 Tablets to a suttable volumetric fiask and 
add about 50% of the finał vo!ume of Solution A Soni¬ 
cate for at least 15 min with occasional vrgorous shak- 
fng untif the Tablets disintegrate completety. Then 
shake for at least 20 min. Immediately d ilu te with Sokb 
don A to volume, and mix welL Immediately pass the 
solution through a suitable filter of 0.45-jum porę size, 
discard the first 5 mL of the filtrate, and use the filtrate 
for anaiysis. 
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Chromatographic system 

(See Chromatogropny (621), System Suitability.) 

Modę: LC 
Detector 

Assay: UV 230 nm 

Identification test B: Diodę array UV 200-360 nm 
Column; 4.6-mm x 7.5-cm; 3.5-pm packing LI 
Column temperaturę: 40° 

Flow ratę: 1.0 mL/min 
Injection volume: 30 j.tL 
System suitability 
Sample: Standard sofution 
Suitability requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2,0% 

Anafysis 

Sam pies: Standard sofution and Sample sofution 
CalcuJate the percentage of the labeied amount of oxy- 
morphone hydrochloride (C 17 H 19 NCL 1 ■ HCI) in the por¬ 
tion of Tablets taken: 

Result - (rufr s ) x (CsfCJ) x (Hi/H?) x 100 

r u - peak response of oxy morphone from the 
Sample sofution 

r$ - peak response of oxymorphone from the 
Standard sofution 

Q - concentration of USP Oxymorphone RS in the 
Standard sofution (mg/mL) 

Ca = nominał concentratEon of oxymorphone 
hydrochloride in the Sarnpfe sofution 
(mg/mL) 

Hi = molecuiar weight of oxymorphone 
hydrochloride, 337,80 

M r 2 — molecuiar weight of oxy morphone, 301,34 
Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 
• PlSSOLUTION ( 711 ) 

Medium: 0.1 N hydrochloric add; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Mobile phase: Dlsso!ve 2.02 g of sodlum 1-heptanesuL 
fonate En 800 mL of water and add 200 mL of acetoni- 
trife. Adiust with phosphoric acid to a pH of 2.1. 
Standard stock solution: OJ mg/mL of USP Oxymor¬ 
phone RS in 0.1 N hydrochloric acid 
Standard solution: (1/1000) mg/mL of USP Qxymor- 
phone RS En water from the Standard stock solution , 
where i \s the label claim in mg/Tabfet 
Sample solution: Pass a portion of the solution under 
test Lhrough a suitable filter of 0,45-p.m porę size, 
Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 7.5-cm; 3.5-pm packing LI 

Column temperaturę: 40 a 
Flow ratę: 1.0 mL/min 
Injection volume: 60 pL 
Run tśme: NLT 2,7 tunes the retention time of 
oxymorphone 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Tailing factor: NMT 2.0 
Re!ative standard deviation: NMT 2.0% 

Anafysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeied amount of oxy- 
morphone hydrochloride (C 17 HT 9 NO 4 - HCI) drssolved: 

Result - (rvfr$) x Cjx 7x (Hj/H?) x (1 /i) x 1 00 


ru = peak response of oxymorphone from the 
Sample solution 

r$ - peak response of oxymorphone from the 
Standard sofution 

Cs - concentratEon of USP Oxymorphone RS in the 
Standard solution (mg/mL) 

V - volume of Medium, 900 mL 

Mri - molecuiar weight of oxymorphone 

hydrochloride, 337.80 

M a - molecuiar weight of oxymorphone, 301.34 
L - labę! claim (mg/Tablet) 

Tolerances: NLT 80% (Q) of the labeied amount of ox- 
ymorphone hydrochloride (C 17 H 19 NO 4 ■ HCI) is 
dEssolved. 

a Uniformity OF POSAGE Units (905): Meet the 
reguirements 

1MPURITIES 
* Organic Impurities 

Protect all Solutions containing oxymorphone from light 
and use dear gfass HPLC vials. 

Solution A, Solution 8, Mobile phase, Sample solu¬ 
tion, and Chromatographic system: Proceed as di- 
rected in the Assay. 

System suitability stock solution A; 0.2 mg/mL of USP 
Oxymorphone Related Compound A RS prepared as fol- 
lows, Transfer an amount of USP Oxymorphone Related 
Compound A RS to a suitable volumetne fiask. DIssoive 
with 24% of the fiask volume of 0.1 N hydrochloric 
acid and difute with acetomtrile to volume. 

System suitability stock solution B: 0.02 mg/mL of 
USP Oxymorphone Related Compound A RS In acetoni- 
trile from System suitability stock solution A 
System suitability stock solution C: 0,14 mg/mL of 
USP Oxymorphone RS in Solution A 
System suitability solution: 0.0008 mg/mL of USP Gx- 
ymorphone Related Compound A RS in System suitabil¬ 
ity stock solution C from System suitability stock solution B 
Standard solution: 0.00014 mg/mL of USP Oxymor- 
phone RS In Solution A from System suitability stock solm 
tion C 

System suitability 

Sampies: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 2 between oxymorphone related 
compound A and oxymorphone, System suitability 
solution 

Relative standard devration; NMT 10%, Standard 
solution 
Analysis 

Sample: Sample sofution 

Calculate the percentage of each individual degradation 
product En the portion of Tablets taken: 

Result = (ru/rr) x (1 jf) x 100 

r v - peak response of each individual degradation 
product from the Sample solution 
r T - sum of peak responses from the Sample 
sofution 

F = re!ative response factor of each individual 
degradation product (see Tabie 2) 

Acceptance criteria: See Table 2. Disregard any peaks 
less than 0.05%. 
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Table 2 


Name 

Relative 

Retention 

Time 

Rebtive 

Response 

Factor 

Acceptance 
Criteria, 
NIVIT (%) 

10-Hydroxyoxy- 
morphone 3 

0.53 

1.00 

0,2 

Oxy morphone related 
compound A 
(oxymorphone 

N-oxidel 

0,81 

1.09 

0,2 

Oxymorphone 

1.00 

1.00 

_ 

10 - Ke tooxym orph on e Lt 

1.42 

0.93 

0.2 

Gxycodone c 

2.11 



1 -Bromooxymorph- 
one c ' łl 

2.22 

— 

— 

2 t 2 -Bi soxym o r o h on e D 

2.36 

1.61 

0.2 

Any individual 
unspedfied 
degradation product 

— 

1.00 

0.2 

Total degradation 

Products 

— 

— 

1.5 


a 4,5<x-Epoxy-3,10J 4-trihydroxy-l 7-methylmorphinan-6~Gne. 
M,5a-Epoxy-3,14-dlhydroxy-1 7-metliylmorphinan-6 ł 10-dione. 
c Process impurities, not induded in the total degradation products. 
d 1 -Br , Qntcj-4,5a-Epoxy-3,14-dihydroxy-17-methylmarphinan-6-one. 
p 2,2- Bioxy m orph on e, 

ADOITJONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight containers. 
Storę at 25°, excursions permitted between 15° and 30°, 

O USP Referenge Standards (11) 

USP Oxymorphone RS 

USP Oxymorphone Related Compound A RS 
4,5ct-Epoxy-3 / 14-dfhydroxy-1 7-methylrnorphinan-6-one 
N-oxide. 

C, 7 Hi ? NO s 31734 


Oxymoi* *phone Hydrochloride Extended- 
Reiease Tabiets 


DEFINITION 

Oxymorphone Hydrochloride Extended-Re!ease Tabiets eon- 
tain NLT 90.0% and NMT 110.0% of the labeled amount 
of oxymorphone hydrochloride (Ci 7 HigN0 4 ■ HCI). 

IDENTIFICATION 

* A, The retentlon time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtafned in the Assay. 

* B. The UV absorptEon spectra of the major peak of the 

Sample solution and that of the Standard solution exhibit 
maxima and minima at the same wavelengths, as ob- 
tained in the Assay. 

ASSAY 

* Procedurę 

Solution A: Dissolve 2,34 g of sodium 1 -octan.esulfon- 
ate monohydrate in 1000 mL of water. Adjust with 
phosphorlc acid to a pH of 2.80. 

Solution B: AcetonJtrile and methanol (50:50) 

Mobile phase: See Tobie 1. 


Tabfe 1 


Time 

(mini 

Solution A 

{%) 

Solution B 
(%) 

0,00 

77.0 

23,0 

2.50 

77.0 

23.0 


Table 1 (Continued) 


Time 

(mini 

Solution A 
(°/°) 

Solution E 

(O/o) 

17.50 

54.0 

460 

25.00 

31.0 

69,0 

25.05 

1,5 

98,5 

32.50 

1.5 

98,5 

32.55 

77.0 

23,0 

38 00 

77.0 

23.0 


Diluent: Methanol and phosphono acid (1000:1) 
Standard stock solution: 1.78 mg/mL of USP Oxymor- 
phone RS in Diluent 

Standard solution: 0.357 mg/mL of USP Oxymorphone 
RS in Solution A from the Standard stock solution 
Sample stock solution: Nominafly 2 mg/mL of oxymor- 
phone bydrochloride in Diluent p repa red as follows, 

Take NLT 8 Tabiets, cut each Into smali pieces, and 
transfer to a suitabfe fiask. Add a suitable volume of 
Diluent and shake for at least 16 h. Centrifuge at 3500 
rpm for 5 min or untll a elear supernatant is obtained. 
Sample solution: Nominally 0.4 mg/mL of oxymor- 
phone hydrochloride in Solution A from the Sample 
stock solution 

Chromatographic system 

(See Chromatograpny (621), System Suitability .) 

Modę: LC 
Detector 

Assay: UV 230 nm 

Identification test B: Diodę array UV 200-360 nm 
Cofumn: 4.6-mm x 7.5-cm; 3.5-jim packing LI 
Column temperaturę: 50° 

Flow ratę: 1.0 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: 0.8-1.5 
Relative standard deviation: NMT 2,0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of oxy- 
morphone hydrochloride (Ci/H^NO* ■ HCI) in the por- 
tion of Tabiets taken: 

Result - (rjrs) x (G/Cu) x (Mn/M#) x 100 

r u = peak response of oxymorphone from the 
Sample solution 

fs = peak response of oxymorphone from the 
Standard solution 

G = concentratlon of USP Oxymorphone RS in the 
Standard solution (mg/mL) 

C y = nominał concentratlon of oxymorphone 
hydrochloride In the Sample solution 
(mg/mL) 

Mri - molecular weight of oxymorphone 
hydrochloride, 337.80 

M f2 = molecular weight of oxymorphone, 30134 
Acceptance criterra: 90,0%-11 0,0% 

PERFORMANCE TESTS 
* Dissolution (711) 

Medium: 45 mM phosphate buffer pH 4.50 (Dissolve 
6.16 g of monobasic potassrum phosphate in 1 L of 
water. Adjust with 1 tsl sodium hydroxide or phosphonc 
add to a pH of 4.50); 900 ml 

Apparatus 2: 50 rpm, with sinker, [NOTĘ—The Sotax 
Helix sinker can be used.] 

Time: 1, 2, and 8 h 

Mobile phase: Dissolve 1.54 g of ammonfum acetate in 
925 mL of water and mix well. Add 75 mL of acelonh 
trife and adjust with tnfluoroacetic acid to a pH of 4.50. 
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Standard stock soiution: 0,2 mg/mL of USP Oxymor- 
phone RS In Medium 

Standard soiution: [(Ł/900) x (SOI 34/337.80)] mg/mL 
of USP Oxymorphone RS in Medium from the Standard 
stock soiution, t where i is the labeE da im in mg/Tablet 
Sample soiution: Withdraw 1,5 mL of the soiution 
under test 

Chromatographic system 

(See Chromatograpny (621 ), System Suitahility.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 7.5-cm; 4-pm packing LI 1 
Column temperaturę: 60 C1 
Flow ratę: 2,0 ml/min 
fnjection volume: 50 uL 
Run time: NLT 2 times the retention time of 
oxymorphone 
System suitability 
Sample: Standard soiution 
Suitability requirements 
Tailing factor: 0.8-1 .5 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard soiution and Sample soiution 
Calcu late the percentage of the labefed arnount of oxy- 
morphone hydrochloride (Ct^HtsNCh ■ HC3) dissolved 
at each time point {/): 

Result, = (ru/rj) xC s x (W>/K*) xVx(1/[)x 100 

r u - peak response of oxymorphone from the 
Sample soiution 

r$ = peak response of oxymorphone from the 
Standard soiution 

C 5 = concentration of USP Oxymorphone RS in the 
Standard soiution (mg/mL) 

Mn = molecular weight of oxymorphone 
hydrochloride, 337.80 

Mr? = molecular weight of oxymorphone, 30134 
V = yolume of Medium , 900 mL 
i - label claim (mg/Tablet) 

Tolerances: See Tabfe 2. 


Table 2 


Time 


Amount 

point 

Time 

Released 

(i) 

m 

(%> 

1 

i 

20-40 

2 

2 

35-55 

3 

8 

NLT 80 


*> Uniformity of Dosage Units (905): Meet the 
requirements 

1MPURITIES 
a Organic Impumties 

Soiution A, Soiution B, Mobile phase, Diluent, Stan¬ 
dard soiution, Sample soiution, and Chromato¬ 
graphic system: Proceed as directed in the Assoy, 
Sensitivity soiution: 0357 pg/nnL of USP Oxymor- 
phone RS from the Standard soiution prepared as fok 
lows. Add 20% of the to tal votume of Diluent and dilute 
with Soiution A to vo tu me. 

System suitability 

Sam pies: Standard soiution and Sensitivity soiution 
Suitability requirements 
Tailing factor: 0.8-1.5, Standard soiution 
Relative standard deviation: NMT 2.0%, Standard 
soiution 


Signahto-noise ratio: NLT 10, Sensitivity soiution 
Analysis 

Sample: Sample soiution 

Calculate the percentage of each indMdual degradation 
product in the portion of Tablets taken: 

ResuJt - ( rjfi ) x (1 /f) x 100 

ru = peak response of each indMdual degradation 
product from the Sample soiution 
rj = sum of peak responses from the Sample 
soiution 

F ~ relative response factor of each indMdual 
degradation product (see Tobie 3) 

Acceptance criteria: See Tobie 3 . Disregard any peaks 
less than 0,05%. 


Table 3 


Name 

Relative 

Retention 

Time 

Relat!ve 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%) 

Oxymorphone related 
compound A a 
(oxyrnorphono 

N-ox\d&) 

0.57 

1.11 

0.2 

10^Hydroxyoxy- 
morphone b 

070 

1.14 

0.2 

Oxvmorphone 

1,00 

— 

__ 

1Q-Ketooxvmorphone c 

1,33 

0.97 

0.2 

Oxycodone d 

1,82 

_ 

_ 

l4-Hydroxy- 

codeinone*^ 

1.89 

— 

— 

l-Bromooxy- 

morphone^.' 

1.89 

— 

— 

2 3* - BI sox vm o rp h o n en 

2.28 

236 

03 

Any indMdual 
unspedfied 
deqradation product 

— 

1.00 

0.2 

To tai degradation 
products 

— 

— 

1,0 


a 4,5a-Epoxy-3,14-dihydroxy-l 7-methy!morphinan-6-one W-Dxide. 
b 4,5a-Epoxy-3,10,14-trihydroxy-1 7-rnGthylrnorphinan-6-one. 
c 4,5(x-Epoxy-3,l 4"dihydroxy-l 7-methylmorphinart-óJO-drcine. 
d Pracess impurities, not included in the total degradation products. 

* 4 r 5a-Epoxy-l 4-hydrDxy-3-methoxy-17-methylmorphinan-7'ene“6-one. 
r 1 -Brorno-4 H 5a-epoxy3, 14dihydroxy-1 7-rnethyFmorphinan-6’One, 

9 2,2B i oxy mor ph one. 

ADDITIONAL REQU IRENY EN T$ 

• Packaging and Storage: Preserze in tight containers. 
Storę at 25°, excursions permitted between 1 5° and 30°. 

■ OSP Reference Standards (11) 

USP Oxymorphone RS 


Oxytetracycl8ne 



C 2 2H Z 4N 2 0 9 ■ 2H 2 0 496.46 

2-NaphthacenecarboxamIde, 4-(dimethylamino)-1,4,4a,5,5a, 
6,11,12a-octahydro3,5 / 6,10,12,1 2a-hexahydroxy- 
6-methyl-l,11 -oioxo-, [4S-(4o. f 4aa f 5a / Saa f 6[3 ł l 2act)]-, 
dihydrate. 
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4-(DimethyiaminQ)-l,4,4a,5,5a,6,11,12a-octahydro-3,5,6,10, 
12,12a-nexahydroxy-6-methyl-1,11-dioxo-2-naphthacene- 
carboxanmde dihydrate [6153-64-6]. 

Anhydrous 460.44 [79-57-2]. 

» Oxytetracydine has a potency equivalent to 
not less than 832 fig of C 22 H 24 N 2 O 9 per mg # 

Packagirag and sto ragę—Pres erve in tight, Jight-resistant 
containers. 

ILabeiing—Where it is intended for use In preparlng inject- 
able dosage forms, the la bel States that it h stenie or must 
be subiected to further processing during the preparation of 
injectable dosage forms. 

OSP Reference stan dard s (11}— 

USP Endotoxin RS 
USP Oxytetracydine RS 
Identeficatioin— 

Ar Uftravio!et Absorption (197U)“ 

Solution: 20 jug per mL, 

Medium: 0.1 N hydrochlorlc add. 

Absorptivity at 353 nm, ealculated on the anhydrous ba- 
sis, Is between 96.0% and 104.0% of that of USP Oxytetra- 
cydine RS, the potency of the Reference Standard being 
taken into account. 

B; To 1 mg add 2 ml of suifuric acid: a light red cofor is 
produced* 

CrystalSimty (695): meets the reguirements. 
pH (791): between 4.5 and 7.0, in an aqueous suspen- 
sion containing 10 mg per ml. 

Water Determcnation, Method I (921): between 6.0% 
and 9,0%. 

Other reguirements—Where the tabel states that Oxytet- 
racydine is sterife, It meets the reguirements for Steriiity and 
Bacteriai endotoms under Oxytetracydine for Injeetion. Where 
the iabel States that Oxytetraeydine must be subjected to 
further processing durrng the preparation of injectable dos¬ 
age forms, It meets the requirements for Bacteriai endotoxins 
under Oxytetracydine for injeetion , 

As say— 

Tetrabutylammonium hydrogen sulfate solution —DissoJve 
1 g of tetrabutylammonium hydrogen sulfate in 100 ml of 
water. Adjust with 1 N sodium hydroxide to a pH of 7.5. 

Edetate disodium solution —Disso]ve 0.04 g of edetate di- 
sodium in 100 mL of water. Adjust with 1 N sodtum hydrox- 
ide to a pH of 7,5, 

pH 7.5 Phosphate buffer —Prepare a mixture of 0,33 M 
dibasic potassium phosphate and 0.33 M monobasic so¬ 
dium phosphate (85:15). Adjust, if necessary, by adding 
morę of the appropriate component to a pH of 7.5. 

Mobile phase —Transfer, with the aid of 200 mL of water, 
50 q of tertiary butyl alcohol to a 1000-mL volumetric fiask. 
Add 60 mL of pH 7.5 Phosphate buffer, 50 mL of TetrabutyT 
ammonium hydrogen sulfate solution , and 10 mL of Edetate 
disodium solution , and dilute with water to volume. Degas 
before use. Make adjustments if necessary (see System Suita- 
bility under Chromatography (621)). 

Standard preparation —Djssolve an accurately wetghed 
guantity of USP Oxytetracydine RS in 0.01 N nydrochloric 
acid to obtain a solution havlng a known concentration of 
about 0,22 mg per mL. 

System su i ta bility solution —Prepare a solution of tetra cy¬ 
dine hydrochloride in 0,01 N hydrochlonc acid containing 
about 0.2 mg per mL. Mix 3 ml of thls solution and 1.5 mL 
of the Standard preparation , and dilute with water to 25 ml, 
Assay preparation —-Transfer about 44 mg of Oxytetracy- 
dine to a 200-mL volumetric fiask, add about 25 mL of 0.01 
N hydrochlonc acid, swirf to dissolve, dilute with 0.01 INI 
hydrochloric acid to volume, and mix. 


Chromatographic system (see Chromatogrophy (621))—The 
liguid chromatograph is eguipped with a 254-nm detector 
and a 4.6-mm x 25-cm column that contains packing L21 
and Is maintained at 60 ±2°. The flow ratę is about 1 mL 
per minutę. C h rom atograph the Sys tem su i ta bil i ty so lu tion , 
and record the peak responses as directed for Procedurę: the 
relative retention times are about 0,6 for oxytetracydine and 
1.0 for tetracycline; and the resolution, R, between the oxy- 
tetracydine peak and the tetracycline peak is not less than 
5. Chromatograph the Standard preparation, and record the 
peak responses as directed for Procedurę: the tailing factor [5 
not morę than 1.25; and the relative standard deviation for 
replicate injectEons is not morę than 1,0%. 

Procedura — [notę —Use peak areas where peak responses 
are indicated.] Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the guan¬ 
tity, in pg, of in each mg of the Oxytetracycline 

taken by the formuia: 

200(CP/W)(rufr s ) 

in which C is the concentration, in mg per mL, of USP Oxy- 
tetracycline RS in the Standard preparation; P is the assigned 
potency, in pg per mg, of USP Oxytetracycline RS; W is the 
weight, In mg, of the Oxytetracycfine taken to prepare the 
Assay preparation; and r u and rs are the oxytetracydine peak 
responses obtalned from the Assay preparation and the Stan* 
dard preparation, respectiveiy. 


0xytetracycl§Bi£ Ingectiosi 

» O xy tetracycline Injeetion is a sterile solution of 
Gxytetra cydine with or without one or morę 
suitable anesthetics, anfioxidants, buffers, com- 
plexing agents, preservatives, and solvents. ft 
contains the equivalent of not less than 90.0 per- 
cent and not morę than 120.0 percent of the la- 
beled amount of Oxytetracycline (C^H^I^Oę?). 

IPacDtaging and storage—Preserve In singie-dose or multh 
ple-dose containers, protected from iight. 

USP Reference standards (1 1 )— 

USP Endotoxin RS 
USP Oxytetracycline RS 

Identification—To an accurafely measured volume of in- 
jection, equivaJent fo about 50 mg of oxytetracycline, add 
50 mL of methanol, and shake. Uslng the elear solution so 
obtalned as the Test Solution , proceed as directed for 
Method II under Identification—Tetracydines (193). 

Bacteriai Endotoxin5 Test (85)—!t contains not morę 
than 0.4 USP Endotoxin Unit per mg of oxytetracycline. 
Steriiity Tests (71)—It meets the requirements when 
tested as directed for Membranę Filtration under Test for Ste- 
rility of the Product to be Examined. 
pH (791): between 8,0 and 9.0, 

Assay- 

Tetrabutylammonium hydrogen sulfate solution, Edetate di- 
sodium solution , pH 7.5 Pnospnate buffer ; Mobile phase f Stan¬ 
dard preparation, System suitability solution, and Chromato- 
graphic system —Proceed as directed in the Assay under 
O xy tetracydine, 

Assay preparation— Transfer an accurately measured vol- 
ume of Injeetion, equrvalent to about 100 mg of oxytetracy- 
cline, to a 500-mL volumetric fiask, dilute with 0.01 N hy- 
drochforic add to volume, and mix. 
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Procedurę —Proceed as directed for Procedurę in the 4sscy 
under Oxytetracydine. Calculate the quantity, En mg, of 
C 22 H 24 N 2 O 9 in each ml of the Injection taken by the 
formula: 

0 .5(CP/V)(ru/r$) 

in which C is the concentration, fn mg per ml, of USP Oxy- 
tetracycline RS in the Standard preparation; V is the yolume, 
in mL, of Injection taken to prepare the Assay preparation; 
and the other terms are as aefined therein. 


©xytetracycliii£ TabBets 

» Oxytetracycline Tablets contain the equivalent 
of not less than 90.0 percent and not morę than 
120.0 percent of the labeled amount of 

C 22 H 24 N 2 O 9 . 

Packagmg and sto rag e— Pres er ve in tight, [ight-resistan: 
containers. 

USP Referente standard* (11 )— 

USP Qxytetracydine RS 

Identification— Shake a suitable guanlity of finely pow- 
dered Tablets with methanol to obtain a solution containing 
about 1 mg of oxytetracyciine per mL, and filter. Using the 
filtrate as the Test Solution , proceed as directed for Method II 
under Identification—Tetracydines (193}, 

Oissoiutlon (711)— 

Medium: 0.1 N hydrochloric acid; 900 ml. 

Apparatus 1: 100 rpm. 

Time: 45 minutes. 

Procedurę—Determine the amount of C 22 H 24 N 2 G 9 dis- 
solved from UV absorbances at the wavelencjth of maxjmum 
absorbance at about 353 nm of filtered portions of the solu- 
tlon under test, suita bly diluted with Dissoiution Medium , if 
necessary, in comparison with a Standard solution having a 
known concentration of USP Oxytetracydine RS in the same 
medium. 

Tolerances— Not less than 75% (Q) of the labeled amount 
of C 22 H 24 N 2 G 9 is dissoEved In 45 minutes. 

Unfformity of rfosage units (905): meet the require- 
ments. 

Waler Determinatioro, Method I (921); not morę than 

7.5%, 

Assay— 

Tetrabutylammonium hydrogen sulfate solution, Edetate di- 
sodium solution f pH 7.5 Pnosphate buffer, Mobile phase , Stan¬ 
dard preparation, Resolutbn solution, and Chromatographic 
system^ Proceed as directed in the Assay under Oxytetracy- 
dine. 

Assay preparation —Weigh and finefy powder not less 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivalent to about 100 mg of oxytetracyclEne, 
to a 50G-mL volumetric fiask, add about 25 mL of 0.01 N 
hydrochloric acid, and mix. Dilute with 0.01 N hydrochloric 
acid to voJume, and mix. Filter a portion of this solution 
through a 0.5-pm or finer porosity filter, and use the filtrate 
as the 4ssay preparation. 

Procedurę—Proceed as directed for Procedurę in the 4ssoy 
under Oxytetracyciine. Calculate the guaritity, in mg, of 
C 22 H 21 N 2 O 9 in the portion of Tablets taken by the formula: 

0 3(CP)(ru/r s ) 

in which C is the concentration, in mg per mL, of USP Qxy- 
tetracycline RS in the Standard preparation, and the other 
terms are as defined therein. 


OxytetracydSirce ancS Nystatin Capsules 

» Oxytetracycline and Nystatin Capsules contain 
not less than 90.0 percent and not morę than 
120.0 percent of the labeled amount of oxytetra- 
cycline (C 22 H 24 N 2 O 9 ), and not less than 90.0 per¬ 
cent and not morę than 135.0 percent of the la¬ 
beled amount of USP Nystatin Units. 

Packagmg and stora ge —Preserve in tight, light-resistant 
containers. 

USP Referemce standard* {11}— 

USP Nystatin RS 
USP Oxytetracycline RS 

Identifkation —Shake a suitable quantity of Capsule con- 
tents with methanol to obtain a solution containing about 
1 mg of oxytetracyciine per mL, and filter. Using the filtrate 
as the Test Solution, proceed as directed for Method U under 
Identification—Tetracydines (193). 

Dissoiution (711)— 

Medium: 04 N hydrochloric acid; 900 mL. 

Apparatus 1: 100 rpm. 

Time: 45 minutes. 

Procedurę —Determine the amount of oxytetracycline 
(C 22 H 24 N 2 O 9 ) dissolved from UV absorbances at the wave- 
length of maximum absorbance at about 353 nm of filtered 
portions of the solution under test, suitabty diluted with Dis- 
solution Medium, if necessary, in comparison with a Standard 
solution having a known concentration of USP Oxytetracy- 
cline RS En the same medium. 

Tolerances —Not fess than 75% (Q) of the labeled amount 
of C 22 H 24 N 2 O 9 is dtsso!ved in 45 minutes, 

Untformity of dosage units (905): meet the require- 
ments for Weight Variation with respect to oxytetracydine. 
Waler Determination, Method I (921): not morę than 
7.5%. 

Assay for oxytefracyrfine —Pface not less than 5 Cap¬ 
sules tn a hlgh-speed glass blender jar containing an accu¬ 
rately measured volume of 0.1 N hydrochloric add, and 
blend for 3 to 5 minutes, so that the stock solution so ob- 
tained contains not less than 150 pg of oxytetracycline 
(C 22 H 24 N 2 O 9 ) per mL. Proceed as directed under Antibiotics — 
Mkrobial Assays (81), using an accurately measured volume 
of this stock solutEon diluted quantitatively and stepwEse 
with water to yield a Test Dilution having a concentration of 
oxytetracycfine assumed to be equal to the median dose 
level of the Standard. 


Change to read: 

Assay for nystatin—Proceed as directed for Nystatin 
under Antibiotics—Microbtal 4ssoys (81), blending not less 
than 5 Capsules for 3 to 5 minutes in a high-speed blender 
with a suffident accurately measured volume of dimethyl- 
formamide to obtain a solutEon of convenient concentration. 
Dilute an accurately measured portion of this solution quan- 
titatlve!y with dimethyJformamide to obtain a stock solution 
containing about 400 USP Nystatin Units per mL, Dilute this 
stock solution quantitatlvefy with m Buffer Ś.6* (cn 1^201 n to 
obtain a Test Dilution having a concentration of nystatin as¬ 
sumed to be egual to the median dose level of the Stan¬ 
dard. 
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Oxytetracycline and Nystatin for Orał 
Suspension 

» Oxytetracycline and Nystatin for Orał Suspen- 
sion is a dry mixture of Oxyte trący cli ne and Nys¬ 
tatin with one or morę suftable buffers, colors, 
diluents, flavors, suspending agents, and preserv- 
atives. When constituted as directed in the label- 
ing, it contains not less than 90.0 percent and 
not morę than 120.0 percent of the labeSed 
amount of oxytetracycline (C 22 H 24 N 2 O 9 ), and not 
less than 90.0 percent and not morę than 
135.0 percent of the labeled amount of USP Nys¬ 
tatin Units. 

Packaging and storage —Pre$erve rn tight, light-resistant 
containers, at controllea room temperaturę, 

USP Reference standards (11)— 

USP Nystatin RS 
USP Oxytetracyc!ine RS 

Identification —To a guantity of Gxytetracyclme and Nys¬ 
tatin for Orał Suspension (powder), equivalent to about 
50 mg of oxytelracydine, add 50 ml_ of methanol, shake, 
and allow the mixture to settle, Using the elear supernatant 
as the Test Solution , proceed as directed for Method ff under 
Identification—Te trący clines (193). 

Uniformity of dosage units (905)— 

FOR SOLID PAC KAC ED IN SINGLE-UWJT CONTAINERS: meets the 
reguirements for Content Uniformity with respect to oxytetra- 
cycline and nystatin. 

Deliverable voiume (698); meets the requirements. 
pH (791): between 4.5 and 7.5, in the suspension consti¬ 
tuted as directed in the labeling, 

Waler Determination, Method I (921); not morę than 

2 . 0 %. 

Assay for oxytetracycline —Constitute Oxytetracycline 
and Nystatin for Orał Suspension as directed in the fabeling. 
Transfer an accurateły measured volume of the suspension 
so obtained, freshly mixed and free from air bubbles, to a 
suita bie votumetric fiask, di lute with 0,1 N hydrochlortc acid 
to volume so that the stock solution so obtatned contains 
not less than 150pg of oxytetracydine per mL, and mix. 
Proceed as directed for oxytetracydine under Antibiotics — 
Microbial Assays (81), using an accurateły measured volume 
of the stock solution diluted quantitatively and stepwise 
with water to yield a Test Dilution having a concentration 
assumed to be equal to the median dose level of the Stan¬ 
dard. 


Change to read: 

Assay for nystatin —Constitute Oxytetracycline and Nysta¬ 
tin for Ora! Suspension as directed in the fabeling. Transfer 
an accurateły measured volume of the suspension so ob¬ 
tained, freshly mixed and free from air buobles, to a blender 
jar containing a sufficient, accurateły measured vo!ume of 
dimethylformamide to yield a solution of corwenient con¬ 
centration, and blend at high speed for 3 to 5 minules. Di- 
lute an accurateły measured volume of this solution quan- 
titatively with dimethylformamide to obtain a stock solution 
containing about 400 USP Nystatin Units per mL. Proceed 
as directed for nystatin under Antibiotics—Microbial Assays 
(81), using an accurateły measured volume of this solution 
diluted quantitatively with 9 Buffer B.6 * <cn to yield a 

Test Dilution having a concentration of nystatin assumed to 
be equał to the median dose level of the Standard, 


Oxytetraeydfne Calcium_ 

C„.iH J6 CaN,Oi 8 958.93 

2-Naphthacenecarboxamide, 4-(dimethylamino)-1,4,4a,5, 
5a,ó,ll, 12a-octahydro-3,5,6,l 0,12,12a-hexahydroxy- 
6 -methy 1-1,11-dioxo-, calcium salt, [4S-(4a,4ao:,5ct,5aa, 
6/3,12aa)K 

4-(Dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,5,6,10, 
12 ,12a-nexahydroxy-6-methyl-1,11 -dioxo 
2-naphthateneearboxamide calcium salt [15251 -48-6]. 

» Oxytetraęycline Calcium has a potency equiva- 
lent to not less than 865 pg of oxytetracycline 
(C 22 H 24 N 2 O 9 ) per mg, calculated on the anhy- 
drous basis. 

Packaging and storage —Preserze in tight, light-resistant 
containers, and storę in a cool place. 

USP Reference standards (11)— 

USP Gxytetracycline RS 

Identification —Oissolve a suitable quantity in methanol to 
obtain a Test Solution containing 1 mg of oxytetracydine per 
mL, and proceed as directed for Method tl under Identifica¬ 
tion—Tetracydines <193). 

CrystaHinity (695); meets the reguirements. 
pH (791); between 6.0 and 8,0, in an aqueous suspen¬ 
sion containing 25 mg per mL. 

Water Determfnation, Method I (921): between 8.0% 
and 14.0%. 

Calcium content —Proceed as directed under Residue on 
Ignition (281), except to ignite at 550 ±50° instead of at 
800 ±25°; the weight of residue so obtained, multiplied by 
0.2944, gives the equivalent of calcium in the Oxytetracy- 
cline Calcium taken. The calcium content is between 3.85% 
and 4.35%, calculated on the anhydrous basis. 

Assay—Dissolve an accurateły weśghed quantity of Qxytet- 
racycTine Calcium in an accurateły measured volume or 0.1 
N nydrochloric acid to obtain a stock solution having a con¬ 
centration of about lOOOpg of oxytetracycline per mL Pro¬ 
ceed as directed for oxytetraeydłne under Antibiotics — Micro¬ 
bial (81), using an accurateły measured volume of the stock 
solution diluted quantitatively and stepwise with water to 
yield a Tesf Dilution having a concentration assumed to be 
equal to the median dose level of the Standard. 


Oxytetracyc(ine Calcium Orał 
Suspension 

» Oxytetracycline Calcium Orał Suspension con¬ 
tains the equivalent of not less than 90.0 percent 
and not morę than 120.0 percent of the labeled 
amount of oxytetracycline (C 22 H 24 N 7 O 9 ). It con¬ 
tains one or morę suitable buffers, colors, flavors, 
preservatives, stabilizers, and suspending agents. 
In addition, it may contain N-acetylglucosamine. 

Packaging and storage— Preserve in tight, light-resistant 
containers, 

USP Reference standards (11)— 

USP Oxytetracydine RS 

Identification —Shake a suitable quantity of Orał Suspen¬ 
sion with methanol to obtain a solution containing 1 mg of 
oxytetracycline per ml, and filter. Using the fiftrate as the 
Tesf Solution, proceed as directed for Method Ił under Identi¬ 
fication—Tetrucydines (193). 
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Uniformity of dosage units <905)—- 

FOR SOLID PACKACED IN SINCLE-UNIT CONTAINERS: meets the 
requirements, 

Delivera!hEe volume (698): meets the requirements. 
pH (791): between 5,0 and 8.0. 

Assay —Transfer an accurately measured cjuanttty of Ora3 
Suspension, freshly mixed and free from air bubbles, equiva- 
lent to about 150 mg of oxytefracydine, to a 1 000 -mL volu- 
metric fiask, di lute witli 0.1 N hydrochioric acid to volume, 
and mix, Proceed as directed for oxytetracydine under An- 
tibiotics—Microbiol Assays (81), using an accuratefy measured 
volume of this stock solution diluted quantitatively and step- 
wise with water to yiefd a Test Diiution having a concentra- 
tion assumed to be equal to the median dose !evel of the 
Standard. 


Oxytetraeyclme Hydrochloride_ 

C^H^NjO, ■ HCI 496.89 

2-Naphthacenecarboxamide, 4-(dimethy!amino)-1,4,4a,5, 
5a,ó,11,12a-octahydro-3,5,ó, 10J 2,12a-hexahydroxy- 
6-methyi-1,Vl-dioxo-, monohydrochloride, [45-(4a,4act, 
5a,5aa,6ft1 2aa)]-, 

4-(Dimethylamino)-1,4,4a,5,5a,6,11,1 2a-octahydro-3,5,ó,10, 
12,12a-hexahydroxy-6-methyl-1,11 -dioxo- 
2 - n a phtha ce n eca rbox a m i d e mono hyd roc h J ori de 
[2058-46-0], 

» Oxytetracyctine Hydrochloride has a potency 
equivalent to not iess than 835 pg of oxytetracy- 
cline (C22H24N2O9) per mg, calcuiated on the 
dried basis. 

Packaging and storage —Preserve in tight, light-resistant 
containers. 

Labellng— Whgre it is intended for use in preparing inject¬ 
able or ophthalmic dosage forms, the label States that it h 
stenie or must be subjected to further processing during the 
preparation of injectable or ophthalmic dosage forms. 

USP Reference standards (11) — 

USP Endotoxin RS 
USP Oxytetracycline RS 

Identification— 

A: Uftravio!et Absorption {1 97U)— 

Solution; 20 pg per mL. 

Medium; 0.1 N hydrochioric acid, 

Absorptivlty, calcuiated on the dried basis, at 353 nm is 
between 88.2% and 96.8% of that of USP Oxytetracycline 
RS, the potency of the Reference Standard being taken into 
account. 

B: To 1 mg add 2 ml of sulfuric add: a tight red color is 
produced. 

Grysfai limity (695): meets the reąuirements. 

pH (791): between 2,0 and 3,0, in a solution containing 
10 mg per mL, 

Loss on drying (731)—Dry about 100 mg, accurately 
weighed, in a capillary-stoppered bottle in vacuum at a 
pressure not exceeding 5 mm of mercury at 60° for 3 hours: 
it loses not morę than 2.0% of its weight. 

Ot ber reąuirements— 1 Where the label States that Oxytet- 
racycline Hydrochloride is stenie, it meets the reguirements 
for Steńlity and Bocteńai endotoxins under Oxytetraeydine for 
tnjecliort . Where the label States that Oxytetracycline Hydro- 
chloride must be subjected lo further processing during the 
preparation of injectable dosage forms, it meets the require- 
ments for Bacteńal endotoxins under Qxytetracycline for Injec- 
tion. Where it is intended for use in preparing ophthalmic 


dosage forms, it is exempt from the requirements for Bacte- 
rial endotoxins. 

Assay— 

Tetrabutylammonium hydrogen su!fale solution, Edetote di - 
sodium solution , pH 7.5 Phospnate huffer, Mobile phase , Stan¬ 
dard preparation , System su i ta bill ty solution, and Chroma to- 
graphic system —Proceed as directed in the Assay under 
Oxytetracydine. 

Assay preparation —Transfer about 44 mg of Oxytetracy- 
cline Hydrochloride to a 200-mL vo!umetric fiask, add about 
25 mL of 0.01 N hydrochioric acid, swirl to dissolve, di lute 
with 0.01 N hydrochioric acid to volume, and mix. 

Procedurę —Proceed as directed in the Assay under Oxyteti 
racyciine , Calcu la te the quantity, in jug, of oxytetracycline 
(C 22 H 2 - 1 N 2 O 9 ) in each mg of Oxytetracydine Hydrochloride 
taken by the formula: 

200(CP / W)(r u / rs) 

in which the terms are as defined therein. 


Oxytetracycline Hydrochloride Capsules 

» Oxytetracydine Hydrochloride Capsules contain 
the equiva!ent of not less than 90.0 percent and 
not morę than 1 20.0 percent of the labeled 
amount of oxytetracyciine (^Hj/iNiOg). 

Packaging and storage— Preserve in tight, light-resistant 
containers, 

USP Reference standards (11)— 

USP Oxytetracydine RS 

Identification—Shake a suitable quantity of Capsule eon- 
tents with methanol to obtain a solution containing 1 mg of 
oxytetracycline per mL, and filier, Using the filtra te as the 
Test Solution , proceed as directed for Method II under Identi- 
fica don—Tetra cydin es (193). 

Dissolutiom (711)— 

Medium: water; 900 mL, 

Apparafus 2: 75 rprru 

Time; 60 minutes. 

Procedurę —Determine the amount of CzzHjmMOs dis- 
solved from UV absorbances at the wavelength of maximum 
absorbance at about 273 nm of ffltered portions of the solu¬ 
tion under test, suitably diluted with water, in comparison 
with a Standard solution having a known concentration of 
USP Oxytetracydine RS in the same medium, using 5 ml of 
0.1 N hydrochioric acid to dissolve the Standard. 

Tolerances —Not less than 80% (Q) of the labeled amount 
of C 22 B 24 NZO 9 is dissolved in 60 minutes. 

Uniform Sty of dosage ynifs (905): meet the require- 
ments. 

Loss on drying (731)—Dry about 1 00 mg of Capsule con- 
tents, accurately weighed, in a capillary-stoppered bottle in 
vacuum at a pressure not exceedlng 5 mm of mercury at 
60° for 3 hours: it loses not morę than 5,0% of its weight* 

Assay— 

Tetrabutylammonium hydrogen sulfote solution, Edetote di- 
sodium solution, pH 7.5 Phospnate buffer , Mobile phase , Stan¬ 
dard preparation , Resotution solution, and Chromatographic 
system—Proceed as directed in the Assay under Qxytetracy- 
dine. 

Assoy preparation— Remove, as completeiy as posslble, 
the contents of not less than 20 Capsules, and mix. Transfer 
an accurately weighed portion of the powder, equivalent to 
about 100 mg of oxytetracyciine, to a 500-mL volumetric 
fiask, add about 50 mL of 0,01 Ń hydrochioric acid, and 
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swrrl to dissolve. Dilute wiLh 0.01 N hydrochloric acid to 
votume ; mix, and ftlter a portion of the solution through a 
0.5-jim or finer porosity f liter. Use the fil tratę as the Assay 
preparatbn. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under OxytetfQcydine. Calculate the guantity, in mg, of oxy- 
tetracycline (C^Hz^NaO*) in the portion of Capsules taken 
by the formula: 

Q.S(CP)(ru!n>) 

in which the terms are as defined therein* 


Oxytetracycline for Injection 

» Oxytetracycline for Injection contains an 
amount of Oxytetracycline Hydrochloride equiva- 
lent to not less than 90.0 percent and not morę 
than 115.0 percent of the labeled amount of 
oxytetracycline (C 22 H 24 N 2 O 9 ). 


Change to read: 

Packaging and storage— Preserve as described in •Podc- 
aging and Storage Reguirements (659), injection Packaging, 
Packaging for constitulion * (cn t>, protected from light, 

USP Reference sfandards (11)— 

USP Endotoxin RS 
USP Oxytetracycline RS 

Constituted solution —At the time of use, it meets the 
reąuirements for Injection s and Implanted Drug Products {1), 
Specific Tests, Compfeteness and dar!ty of Solutions, 

Bacterial Endotoxins Test (85) —It contains not morę 
than 0.4 USP Endotoxin Unit per mg of oxytetracydine* 
Steriiity Tests (71) —It meets the retjuirements when 
tested as directed for Membranę Fiftratlon under Test for Sie- 
riliLy of the Product to be Fxamined, Fluid D being used tn- 
stead of Fluid A 

pH (791): between 1*8 and 2*8, in a solution containing 
25 mg per ml. 

Loss on drying (731) — Dry about 100 mg, accurately 
weighed, in a capillary-stoppered bottłe in vacuum at a 
pressure not exceeding 5 mm of mercury at 60° for 3 hours: 
it ioses not morę than 3.0% of Śts weight* 

Particulate Matter in Injections (788) : meets the re- 
guirements for smallwolume rnjections. 

Otlier reąuirements— 41 responds to Identification test B 
under Oxytetrocydine Hydrochloride * It also meets the re- 
guirements for uniformity of Dosage Units (905) and tabeling 
{/), Labels and tabeling for Injectable Products. 

Assay— 

Tetrabutylammonium hydrogen sulfate solution , Edelate di- 
sodium solution, pH 7+5 Phosphate buffer, Mobile phase, Stan¬ 
dard preparation, System suitabllity solution, and Chromato- 
graphic system —Proceed as directed in the Assoy under 
Oxytetracydine, 

Assoy preparation I (where it is represented as being in a 
smgie-dose Container)— Constitutę Oxy tetra ty cli ne for Injec- 
tion in a volume of water, accurately measured, correspond- 
ing to the voiume of soEvent specified in the labeling. With- 
draw a II of the withdra wabię contents, using a suitable 
hypodermtc needfe and syringe, and dilute quantita£ively 
with 0,01 N hydrochloric acid to obtain a solution havmg a 
concentration of about 0*2 mg of oxytetracydine per ml* 

Assay preparation 2 (where the label States the quantily 
of oxytetracydine in a given volume of constituted solu- 


tion)—Constitute Oxytetracycline for Injection in a volume 
of water, accurately measured, corresponding to the volume 
of solvent specified in the labeling. Dilute an accurately 
measured volume of the constituted solution quantitatively 
wfth 0.01 N hydrochloric acid to obtain a solution having a 
concentration of about 0.2 mg of oxytetracycline per ml* 
Procedurę —Proceed as directed for Procedurę in the Assay 
under Oxytetracydine. Calculate the ouantity, in mg, of oxy- 
tetracycline (C 22 H 24 N 2 O 0 } withdrawn from the Container or 
in the portion of constituted solution taken by the formula: 

(L/D)(CP)(ra/r s ) 

in which i Is the labeled guantity, In mg, of oxytetracycline 
(C 22 H 24 N 2 O 9 ) in the Container or in the portion of consti¬ 
tuted solution taken; D is the concentration, in mg per ml_, 
of oxytetracycline in Assay preparation 1 or in Assay prepara¬ 
tion 2, based on the labeled quantity in the Container or in 
the portion of constituted solution taken, respectively, and 
the extenl of dilution; and the other terms are as defined 
therein. 


Oxytetracycline Hydrochloride Soluble 
IFowder 


» Oxytetracycline Hydrochloride Soluble Powder 
is a dry mixture of Óxytetraoycline Hydrochloride 
and one or morę suitable excipients. It contains 
not less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of oxytetra- 
cycllne hydrochloride (C 22 H24N2O9 ■ HCI). 

Packaging and storage—Preserve in well-closed contain- 
ers. 

LabefSng—Label it to indicate Lhal it is for orał veterinary 
use only, 

U5P Reference standards (11)— 

USP Oxytetracydine RS 

Identification— 

A: Shake a guantity of Soluble Powder with meihanol to 
obtain a solution containing about 1 mg of oxytetracydine 
hydrochloride per mL. Filier if necessary to obtain a elear 
solution. Using the fil tratę as the Test solution , proceed as 
directed for Method II under Identification—Tetracydines 
093)* 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation, as obtained in 
the Assay. 

pH (791): between 1.5 and 3*0, tn the solution obtained 
as directed in the labeling* 

Loss on drying (731)—Dry about 100 mg, accurately 
weighed, in a capillary-stoppered bottle in vacuum at a 
pressure not exceeding 5 mm of mercury at 60° for 3 hours: 
it Ioses not morę than 3,0% of its weight* 

Minimum fili (755): meets the reąuirements* 

Assay— 

Tetrabutylammonium hydrogen sulfate solution, Edetate di- 
sodlum solution , pH 7.5 Pnosphate buffer , Mobile phase. Stan¬ 
dard preparation , System suitabllity solution, and Chromato- 
graphic system—Proceed as directed in the Assoy under 
Oxytetracycline. 

Assoy preparation —Transfer an accurately weighed por¬ 
tion of the Soluble Powder, equivalent to about 100 mg of 
oxytetracycline hydrochloride, to a 500-mL volumetric fiask, 
dilute with 0.01 N hydrochloric acid to vo!ume, and mix. 
Pass a portion of this solution through a fil ter having a 
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0.5-pm or fmer porosiły. Use the filtrate as the Assay prepa¬ 
rat ion. 

Procedurę —Proceed as directed for Procedurę in the Assoy 
under Oxytetrocycline. Ca kufa te the quantity, in q, of oxytet- 
racycfine hydrach foride (CzzH^NhOg - HCI) in eadn g of Sofu- 
ble Powder taken by the formula: 

0.5(496.90 / 4Ó0.44)(CP / W)(r u / r$) 

in which 496.90 and 460.44 are the molecular weights of 
oxytetracydine hydrach [Gride and oxytetracycline, respec- 
tively; Cis the concentration, in mg per mL, of USP Oxytet- 
racydtne RS in the Standard preparation; P is the assigned 
potency, in pg of oxytetracydine per mg, of USP Oxy tetra- 
cycline RS; W is the weight, in g, of Solubte Powder taken 
to prepare the Assay preparation; and fu and r s are the oxy- 
tetra cyc linę peak responses obtained from the Assay prepa - 
rotion and the Standard preparation , respectively. 


Oxytetracydirse Hydrach loricle a rad 
Hyclrocortisone Acetale Ophthalmic 
SojspeosSo^ 

» O xy tetra cycline Hydrochloride and Hydrocorti- 
sone Acetate Ophthalmic Suspension is a stenie 
suspension of Oxytetracydine Hydrochloride and 
Hydrocortisone Acetate in a suitable oil vehicle 
with one or morę suitable suspending agents. It 
contains the equivalent of not less than 90.0 per- 
cent and not morę than 115.0 percent of the la¬ 
bę led amount of oxy tetra cycline (C 22 H 24 N 2 O 9 ) 
and not less than 90.0 percent and not morę 
than 110,0 percent of the labeled amount of hy¬ 
drocortisone acetate (C 23 H 32 O 6 ). 

Padkaging and storage —Preserve in tight, iight-resistan; 
containers. The containers are sealed and tamper-proof so 
that steriiity is assured at time of first use, 

USP Reference standard; (11)— 

USP Hydrocortisone Acetate RS 
USP Oxytetracydine RS 

SteriGity Tests (71) —It meets the requirements when 
tested as directed for Direct tnocufation of the Cufturę Me¬ 
dium under Test for Steriiity of the Product to be Examined 
using 0,25 ml of specimen. 

Walter Determination, Method I (9 21): not morę than 
1 .0%, 60 ml of a rmxfure of methanol and chloroform (2:1) 
being used instead of methanol in the titration vessef. 

Assay for oxytetracycline —Transfer an accurately meas- 
ured volume of Ophthalmic Suspension to a separator, add 
50 mL of ether, and shake. Add 25 mL of 0.1 N hydrochlo- 
ric add, shake, and allow to sępa ratę. Colfect the acid layer, 
and repeat the extraction with three additional 25-mL por¬ 
tions of 0.1 N hydrochloric acid. Combtne the acid extracts 
fn a 200-mL volumetric fiask, diiute with 0.1 N hydrochloric 
acid to volume, and mix. Proceed as directed for oxytetracy~ 
cline under Antibiotks—Miaobial Assays <81), using an accu¬ 
rately measured volume of this solution diluted guantita- 
tively and stepwfse with water to obtain a Test Dilution 
having a concentration assumed to be equal to the median 
dose level of the Standard. 

Assay for hydrocortisone acetate— 

Mobile phase —Prepare a degassed and filtered mixture of 
water and methanol (50:50). 

Standard preparation —Dissoive an accurately wetghed 
quantity of USP Hydrocortisone Acetate RS In a rmixturę of 


Mobile phase and alcohol (80:20) to obtain a solution hav- 
ing a known concentration of about 0.06 mg per ml. 

Assay preparation —Transfer an accurately measured vol- 
ume of Ophthalmic Suspension, equivaient to about 30 mg 
of hydrocortisone acetate, to a separator eontaining 25 mL 
of pH 9,0 alkaline borate buffer (see under Buffer Solutions in 
the section Reagents, indicators , and Solutions). Extract with 
four 25-mL portions of chloroform, filtering each chloroform 
extract through a thin layer of chioroform-washed anhy- 
drous sod tum sulfate into a 250-mL volumetric fiask. Rinse 
the sodium sulfate with chloroform, collecting the filtrate in 
the volumetric fiask, diiute with chloroform to volume, and 
mix. Transfer 25.0 mL of the resulting solution to a 50-mL 
conical fiask, and evaporate slowly with the atd of miid beat 
until about 5 mL remains. Add about 15 mL of alcohol, and 
evaporate slowly until about 5 mL remains. Transfer this so¬ 
lution to a 50-mL volumetnc fiask, diiute with a mixture of 
Mobile phase and alcohol (80:20) to volume, and mix. 

Chromatographic system (see Chromatography (621))— : The 
liquid chromatograph is eouipped with a 254-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI, 
The flow ratę is about 1 mL per minutę. Chromatograph the 
Standard preparation, and record the peak responses as di¬ 
rected for Procedurę: the column effiaency determined from 
the analyte peak is not less than 235 theoretical plates, the 
tailing factor for the analyte peak h not morę than 1.7, and 
the re!ative standard deviation of repllcate injections is not 
morę than 2.0%. 

Procedurę —Separateiy inject equal volumes (about 25 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTculate the quan- 
tity, in mg, of C^HszOć in each mL of the Ophthalmic Sus¬ 
pension taken by the formula: 

500(C/ V)(ru! fs) 

in which C is the concentration, in mg per mL, of USP Hy¬ 
drocortisone Acetate R5 in the Standard preparation; V \s the 
vofumą in mL, of Ophthalmic Suspension taken; and ru and 
r* are the peak responses obtained from the Assay prepara¬ 
tion and the Standard preparation , respectively. 


0xytetracyciine Hydrochloride and 
Hydrocortisone Ointment 

» Oxytetracycline Hydrochloride and Hydrocorti¬ 
sone Ointment contains the equivalent of not 
less than 90.0 percent and not morę than 
115,0 percent of the labeled amount of oxytetra- 
cyciine (€ 22 ^^ 09 ), and not less than 90.0 per¬ 
cent and not morę than 110.0 percent of the la¬ 
beled amount of hydrocortisone. 

Packagmg and storage —Preserve in collapsible tubes or 
in welbclosed, llght-resistant containers. 

USP Reference standards (11)— 

USP Hydrocortisone RS 
USP Oxytetracydine RS 

Mimmum fili (755): meets the requirements. 

Watetr Determination, Method I (921): not morę than 
1 .0%, 20 mL of a mixture of toluene and methanol (7:3) 
being used in pfaee of methanol in the titration vesset 
Assay for oxytetracycline —Transfer a suitable, accurately 
weighed guantity of Ointment to a separator, add 50 mL of 
ether, and shake. Add 20 mL of 0,1 N hydrochloric add, 
shake, and allow to sępa ratę, Coliect the add layer, and 
repeat the extraction with three additional 20-mL portions 
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of 0,1 N hydrochloric acid. Combine the add extracts in a 
100-mL vo[umetric fiask, dilute with 0.1 N hydrochloric acid 
to volume, and mix. Quantftatively dilute a portion of this 
solution with OJ N hydrochloric add so that the solution so 
obtained contains not less than ISOjtig of oxytetracydine 
per mL. Pmceed as directed for oxytetracycline under Antlbh 
otics—Microbiai Assays {81}, using an accurately measured 
volume of Chis solution diluted quantitatively and stepwise 
with water to yteld a Test Difution having a concentration 
assumed to be equal to the median dose level of the Stan¬ 
dard. 

Assay for hydrocortisone —Proceed with Ointment as dh 
rected in the Assay for hydrocortisone under Neomycin and 
Polymyxin B Suifates , Bad trocin Zinc, and Hydrocortisone 
Ophthalmic Ointment. 


Oxytetracycline Hydrochloride and 
Polynnyxin B Sulfate Ointment 

» Oxytetracycline Hydrochloride and Polymyxin B 
Sulfate Ointment contains the equivalent of not 
less than 90.0 percent and not morę than 
120.0 percent of the labeled amount of oxytetra- 
cycline (C 22 H 24 N 2 O 9 ), and not less than 90.0 per¬ 
cent and not morę than 125.0 percent of the la¬ 
beled amount of polymyxtn B. 

Packagirtg and storage—Preserye in collapsible tubes, or 
in well-dosed, light-resistant containers. 

USP Reference sfandards {11}— 

USP Oxytetracycline RS 

USP Polymyxin B Sulfate RS 

Minimum fili (755): meets the requirements ł 

Water De terminali on, Method I (921): not morę than 

1.0%, 10 mL of a mixture of toluene and methanol (7:3) 

being used in place of methanol in the titration vesseL 

Assay for oxytetracycline —Proceed with Ointment as di- 

reeted in the Assay for oxytetracycline under Oxytetracydine 

Hydrochloride and Hydrocortisone Ointment. 


Change to read: 

Assay for polymyxln B— Transfer an accurately weighed 
ąuantity of Ointment, equivalent to about 10,000 USP 
Polymyxin B Units, to a 15-mL centrifuge tubę, add 10 ml 
of ether, stir, and centrifuge for 10 minutes. Decant and dis- 
card the dear ether. Wash the residue with 10 mL of ether, 
centrifuge for lOminutes, deeanting and discarding the 
elear etner. Wash the residue with several 10-mL portions of 
acetone, centrifuging, deeanting, and discarding each wash- 
ing until the yelJow color is removed from Lhe residue. 
[NOTĘ—Ta ke care not to remove any of the residue with the 
washings.] Add 0.2 mL of polysorbate 80 to the residue, 
and mix. Transfer the mixture to a 100-ml volumetric fiask 
with the aid of * Buffer B.6 m dilute with the same 

sofvent to volume, and mix. Proceed as directed for 
polymyxin B under Antibiotics — Microbiai Assays (81), using 
an accurately measured volume of this solution diluted 
quantitativefy with m Buffer &6* IC n to yield a fest 

Dilution having a concentration of polymyxin B assumed to 
be equal to the median dose level of the Standard. 


Oxytetracycline Hydrochloride and 
Polymyxin B Sulfate Ophthalmic 
Ointment 


DEFINITION 

Oxytetracyclrne Hydrochloride and Polymyxin B Sulfate 
Ophthalmic Ointment is a sterile ointment containing 
Oxytetracycline Hydrochloride and Polymyxin B Sulfate. it 
contains tne equivalent of NIT 90.0% and NMT 120.0% 
of the labeled amount of oxytetracycline and NLT 90.0% 
and NMT 125.0% of the labeled amount of po!ymyxin B. 

ASSAY 

* OXYTETRACYCLINE 

(See Antibiotics—Microbiai Assays (81).) 

Sample solution: Transfer a suitable, weighed guantity 
of tne Ophthalmic Ointment to a separator, add 50 mL 
of ether, and shake. Add 20 mL of OJ N hydrochloric 
acid, shake, and allow to separate. Collect the acid 
layer, and repeat the extraction with three additional 
20-mL portions of OJ N hydrochloric acid. Combine 
the acid extracts in a 100-mL volumetric fiask, and di¬ 
lute with OJ N hydrochloric acid to volume. Dilute a 
portion of this solution with 0.1 N hydrochloric acid to 
obtain a solution containing NLT 150 pg/mL of 
oxytelracycline. 

Analysis: Proceed as directed in the chapter, using a 
suitable aliquot of the Sample solution diluted with 
water, to yield a Test Dilution having an oxytetracydine 
concentration that is nominally eqmvalenl to the me¬ 
dian level of the standard. 

Acceptance criteria: 90.0%-120.0% 

* POLYMYXIN B 

(See Antibiotics—Microbiai Assays (81).} 

Sample solution: Transfer nominally 10,000 USP 
Polymyxin B Units from the Ophthalmic Ointment lo a 
15-ml centrifuge tubę. Add 10 mL of ether, stir, and 
centrifuge for 10 min. Decant, and discard the dear 
ether. Wash the residue with 10 mL of ether, and cen¬ 
trifuge for 10 min, deeanting and discarding the dear 
ether. Wash the residue with several 10-mL portions of 
acetone, centrifuging, deeanting, and discarding each 
washing until the yellow color is removed from the resi¬ 
due. TaTe care not to remove any of the residue with 
the washings. Add 0.2 mL of polysorbate 80 to the resi¬ 
due, and mix> Transfer the mixlure to a 100-mL vo!u- 
metric fiask with the aid of Buffer 8.6, and dilute with 
the same solvent to volume. 

Analysis: Proceed as directed in the chapter, using a 
suitable afiquot of the Sample solution diluted with 
Buffer B.6 t to yield a Test Dilution having a po!ymyxin B 
concentration that is nominally equivalent to the me¬ 
dian level of the standard. 

Acceptance criteria: 9D.0%-125.0% 

SPECIFIC TESTS 

* Steriuty Tests {71}: Meets the requirements 

* Other Reouirements: It meets the reguirements in 

Ophthalmic Products—Quafity Tests {77 1 ). 

ADDITIONAL R£QUIREMENTS 

* Packacing and Storage: Preserve in collapsible 

ophthalmic ointment tubes. Storę at controlled room 
temperaturę. 
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* USP Reference Standard* (11) 
USP Oxytetracycline RS 
USP Polymyxin B Sulfate R5 


O xy tetracycline Hydrochloride and 
Pofymyxin B Sulfate Topical Powder 

» Oxytetracycline Hydrochloride and Polymyxin B 
Sulfate Topical Powder contains the equivalent of 
not less than 90,0 percent and not morę than 
120.0 percent of tne labeled amounts of oxytet- 
racycline (C 22 H 24 N 2 O 9 ) and polymyxin B in a suit- 
able, fine powder base. 

Packaging and storage —Preserve in welf-closed Contain¬ 
er*. 

USP Referemce standards {11 )— 

USP Gxytetracycline RS 

USP Polymyxin B Sulfate RS 

Minimum fili (755): meets the requirements. 

Loss on drying (731)—Dry about 100 mg, accurately 
weighed, in a capillary-stoppered bottie tn vacuum at a 
pressure not exceedlng 5 mm of mertury at 60 a for 3 hours: 
it loses not morę than 2,0% of its weight. 

Assay for oxy tetracycline-— Transfer a suitabfe, accurately 
weighed guantity of Topical Powder to a glass biender jar 
containing a suffident, accurately measured volume of 0.1 
N hydrochloric acid to yield a stock solution containing not 
less than 150 pg of oxytetracycline per mL, and blend at 
high speed for 3 to 5 minutes. Proceed as directed for oxy- 
tetracycline under Antibiotics—Microbial Assays (81), using 
an accurately measured voiume of this solution diluted 
quantitative!y and stepwise with water to obtain a Test DHu - 
lian having a concentration of oxytetracycltne assumed to 
be equal to the median dose level of the Standard. 

Change to read : 

Assay for |polymyxin B —Transfer an accurately weighed 
guantlty of Topical Powder, equivalenl to about 10,000 USP 
Polymyxin B Units, to a 50-mL centrifuge Lube, add 15 ml 
of acetone and 0*05 ml of hydrochloric add, and stir, Add 
20 ml of acetone, and centrifuge for 10 minutes. Decant 
and discard the elear liquid. Add 15 ml of acetone and 
0.05 mL of hydrochloric add to the residue, stir, add 20 mL 
of acetone, and centrifuge for 10 minutes, decanting and 
discarding the elear liquid. [NOTĘ—Take care not to discard 
any of the residue with the elear liquid.] Add 5 mL of 
*Buffer B.óm to the residue, and mix. Transfer the 

mixture to a 100-niL vo!umetric fiask with the aid of Buffer 
B.óm <cn t-May* 2 o w), diiute with the same solvent to vo!ume, 
and mix. Proceed as directed for polymyxin B under Antibi¬ 
otics—Microbial Assays (81), using an accurately measured 
vo!ume of this stock solution diluted quantitatively with 
m Buffer B.óm <cn i-May-ioi?) to obtain a Test Dilution having a 
concentration of po1ymyxin B assumed to be equaf to the 
median dose fevel of the Standard. 


Oxytetracycline Hydrochloride and 
Polymyxin B SuBfate Vaąjinal Inserts 

» Oxytetracycline Hydrochloride and Polymyxin B 
Sulfate Vaginai Inserts contain the equivalent of 


not less than 90.0 percent and not morę than 
120.0 percent of the labeled amounts of oxytet- 
racycline (C22H24N2O9) and polymyxin B. 

Packagmg and sto ragę —Preserve in wefl-dosed Contain¬ 
er*. 

USP Refereroce standard* (11)— 

USP Oxytetracycline RS 
USP Polymyxin B Sulfate R5 

Loss on drying (731)—Dry about 100 mg, accurately 
weighed, of powdered Vaginal Inserts in a capillary-stop¬ 
pered bottie in vacuum at a pressure not exceeding 5 mm 
of mercury at 60° for 3 hours: it loses not morę than 3.0% 
of its weight. 

Assay for oxytetracycline —Place not fewer than 5 Vagi- 
naj Inserts in a high-speed biender jar containing an accu¬ 
rately measured volume of 0,1 N hydrochloric acid, so that 
the stock solution obtained after blending for 3 to 5 minutes 
contains not less than 150 pg of oxytetracycline per mL. 
Proceed as directed for oxytetracyclIne under Antibiotics — 
Microbial Assays (81), using an accurately measured vo!ume 
of this solution diluted quantitatively and stepwise with 
water to obtain a Test Dilution bavlng a concentration of 
oxytetracycline assumed to be equal to the median dose 
level of the Standard. 


Change to read: 

As say for poiymyxin B —Welgh and finely powder not 
fewer than 5 Vagina! Inserts. Transfer an accurately weighed 
portion of the powder, eguivalent to about 100,000 USP 
Polymyxin B Units, to a fil ter funnel equipped with a sol- 
vent-resistant membranę filter (1-pm or rlner porosity). 

Wash the powder with five 20-mL portions of acetone, ap- 
plying vacuum, and discarding the accumulated flltrate. 
[notę —If necessary, wash the powder with additional por- 
tions of acetone to remove any yellow color.] Carefully 
transfer the filter and the washed powder to a beaker con¬ 
taining about 400 mL of * Buffer B.6 (see Antibiotics—Micro- 
biaf Assays (81), Media and Solutions, Solutions, Buffer$),m <cw 
i-Mfly-soi/) and stir* Transfer the contents of the beaker to a 
500-mL volumetric fiask with the aid of * Buffer B.óm 
2017 ), di lute with the same solvent Lo volume, and mix, Pro¬ 
ceed as directed for połymyxin B under Antibiotics — Micro¬ 
bial Assays (81), using an accurately measured volume of 
this solution diluted puantitativefy and stepwise with m Buffer 
B.óm (cn i*way* 20 T 7 ) to yield a Test Dilution having a concentra- 
tlon of polymyxin B assumed to be equal Lo the median 
dose level of the Standard. 


_ 

CV|lV*CPLG ——HHj 

OjtfaNiaDuSa 1007.19 
Oxytodn< 

Oxytocin [50-56-6]. 

» Oxytocin is a nonapeptide hormone having the 
property of causing the contraction of uterine 
smooth muscle ana of the myoepithelia! cells 
within the mammary gland. It is prepared by 
synthesis. Its oxytocic activity is not less than 400 
USP Oxytocin Units per mg. 

Padtaging and storage— Preserve in tight containers, 
preferably of Type I glass, in a refrigerator. 
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USP Reference standards (11)— 

USP Qxytocin RS 

USP Oxytocin Identification RS 

Mkrobial enumeratton tests (61) and Tests for spęd- 
fied microorganlsms (62)—The total bacterial count does 
not exceed 200 cfu per g. For products of animal origin, it 
meets also the requirements of the tests for absence of Sal¬ 
monella species and Escherichia coli. 

Identification— 

A: The retention time of the oxytodn peak in the chro- 
matopram of the Assay preparation corresponds to that in 
the chrom a to gram of the Standard preparation as obtained 
in the Assay. 

Perform one of the foilowing two tests: 

B: Nudear Magnetic Resonance —[notę—C oncentrations of 
Oxytocin in both the Standard solution and the Test solution 
must be the same (within 5% of each other) but can be 
adjusted based on the quality of the spectrum obtained. 

The spectra must be accfuired under tne same conditions for 
both the Standard solution and the Test solution. The spectra 
obtained are of suffident qualify to a Ho w guantifkation of 
the integrals of the resonances spedfied below to be ob¬ 
tained. Integrals and spectra of both the Standard solution 
and the Test solution can be repeated and averaged.] 

pH 5.0 Sodium phosphate buffer —Dissolve 27.6 g of mor- 
obasic sodium phosphate in 900 mL of water, adjust with 
phosphoric add or 10 N sodium hydroxide to a pH of 5.0 ± 
0.1, dilute with water to 1000 mL, and mix. 

Standard solution —Prepare a 10 mg per mL solution (ap- 
proximately 1 mL) of USP Oxytocin Identification RS in pH 
5.0 Sodium phosphate buffer. Lyophilize to dryness, redis- 
solve in deuterium oxide, lyopniltze again, redissolve in deu- 
terium oxide, and lyophilize once again (to repiace ex- 
changeable hydrogens with deuterium). DissoWe in 1 mL of 
deuterium oxide containing 0.5% v/v (2,2,3,3-(d4)-3-(tri- 
methylsilyl) propionic acid sodium salt (TSP) as a Chemical 
shlft reference. 

Test solution —Prepare a 10 mg per mL solution (approxh 
mately 1 ml) of Oxytodn in pH 5.0 Sodium phosphate buffer. 
Proteed as directed for the Standard solution , 

Procedurę— Obtain a proton NMR spectrum of both the 
Standard solution and the Test solution. The spectra from 
both Solutions are qua!itatively and quantitatively similar, 
and all the resonances from the spectrum of the Standard 
solution are present in the spectrum of the Test solution and 
have the same Chemical shift values {±0.1 ppm). Identify any 
other resonances in the spectrum of the Test solution that 
are not present in the spectrum of the Standard solution . 

The integrals of the acetate and deuterium oxide peaks at 
1.9 ppm and 4.9 ppm can differ quantitatively in the spectra 
of tne Standard solution and the Test solution. 

C: Amino acid content —Use a suitable, validated proce¬ 
durę (see Biotechnology-Derived Artides—Amino Acid Analysis 
(1052)). 

Standard Solutions — Prepare a solution having known 
equimolar amounts of L-alanine, L-argininę, L-aspartic acid, 
L-glutamic acid, glycine, L-histidine, L-isoleucine, L-Ieucine, L- 
lysine, L-methiomne, L-pheny (alaninę, L-proline, L-serine, 
L-threonine, L-tyrosine, and L-valine with half the eąuimofar 
amount of L-cystine. For the vafidation of the method, use 
an appropriate internal standard, such as norleucine. Pre¬ 
pare a separate, eguimolar solution of L-tryptophan. 

Test solution— [NOTĘ—The foilowing hydrolysis conditions 
and concentrations can be modified depending on the 
method of analysis chosen.] Transfer about 64 mg of Oxyto- 
cin, accurately weighed, to a suitable vessel, and dissolve in 
1.0 mL of water. Transfer 0,10 mL of this solution to a vae- 
uum hydrolysis tubę, add 2.0 mL of 6 N hydrochloric acid, 
evacuate the tubę, and heat for 16 hours at 120°. Transfer 
0.10 mL of the hydrolysate so obtained to a suitable vessel, 
add 1 mL of water, and lyophilize. Dissolve in and dilute to 


a suitable vo!ume in a buffer solution suitable for amino add 
analysis. 

Procedurę —Inject equal volumes of the Standard Solutions 
and the Test solution into the amino acid anafyzer, and 
measure and record the responses for each amino acid 
peak, Express the content of each amino acid in moles. Cal¬ 
cu iate the relative pro partio ns of the amino acids, taking 
1/6 of the sum of the number of moles of aspartic acid, 
glutamic add, proiine, glydne, isoleucine, and leucine as 
equa] to 1. The values fali within the foilowing limits: aspar¬ 
tic acid: 0.90 to 1.10; glutamic acid: 0.90 to 1.10; proiine: 
0.90 to 1.10; glycine: 0.90 to 1.10; leucine: 0.90 to 1.10; 
isoleucine: 0.90 to 1.10; tyrosine: 0.7 to 1.05; half-cystine: 
1.4 to 2.1. Not morę than traces of other amino acids are 
present. 

Acetic acid content (503): between 6% and 10%. 

Test Solution —Transfer about 15 mg of Oxytocin, accu¬ 
rately weighed, to a 10-mL volumetric fiask, aissolve in and 
dilute with Diluent to volume, and mix. 

Ordinary impurities —The sum of Lhe responses of impu- 
rities in tne chroma tog ram of the Assay preparation obtained 
in the Assay is not morę than 5% of tne area of the oxyto- 
cin peak. 

Assay— 

Mobile phase A —Prepare a buffer solution of 0.1 M mon- 
obasic sodium phosphate. 

Mobile phase £—Prepare a fiitered and degassed mixture 
of acetonitrile in water (1:1). Make adjustments if necessary 
(see System Suitability under Chromatography (621)). 

D//aent“Dissolve 5.0 g of chlorobutanol in 5.0 mL of gla- 
cial acetic acid, add 5,0 g of alcohol, 1,1 g of sodium ace¬ 
tale, and 1000 mL of water, and mix. 

Standard preporation—Dlssolye the entire contents of a 
vial of USP Gxytocin RS in a known volume of Diluent > 

[notę —The solution may be diluted as necessary to a work- 
ing concentration rangę for the assay,] 

Assay preparation— Dissolve an accurately weighed quan- 
tity of Oxytocin in Diluent to obtain a solution containing 
about 10 USP Oxytocin Units per mL. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eguipped with a variable wave- 
length detector set at 220 nm and a 12,0-cm x 4,6-mm 
column that contains 5-pm packing LI, and is programmed 
to provide variabfe mixlures of Mobile phase A and Mobile 
phase B. The column is maintained al room temperaturę, 
and the flow ratę is about 1.5 ml per minutę. The system is 
equilibrated with a mixture of 70% Mobile phase A and 30% 
Mobile phase B , After each injection of the Standard prepara - 
tian and the Assay preparation, the composition of the mo¬ 
bile phase is changed linearly over the next 20 minutes so 
that it consists of a mixture of 50% Mobile phase A and 
50% Mobile phase B. Chromatograph the Standard prepara- 
tion , and record the chromatograms as directed for Proce¬ 
durę. Adjust the flow ratę or the composition of the Mobile 
phase such that the retentron time of oxytodn is approxh 
mately 10 minutes and between 15 and 1 7 minutes for 
chlorobutanol. The resolution, R , between oxytocin and the 
nearest adjacent peak is not less than 1.5, and the refative 
standard aeviation for replicate injections is not morę than 
2.0% for oxytocin. 

Procedurę— Separately inject three equal volumes (about 
1 00 pL) of the Assay preparation and the Standard prepara - 
tion Ento the chromatograph, and record the chromato¬ 
grams as described under Chromatographic system. Identify 
the peaks, and de term i ne the area of the oxytodn peak. 
Calcuiate the potency of oxytocin in USP Oxytodn Units per 
mg by the formula: 

C(r y /rs){V/W) 

in which C is the concentration, In USP Oxytodn Units per 
mL, of the 5 tan dard preparation ; and fu and r$ are the mean 
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peak responses obtained from the Assay preparotion and the 
Standard preparat i on, respective[y; V is the yolume of sam ple 
solution in which the sam ple was dissolyed; and W is the 
amount, En mg, of oxytodn dissolyed in the sample solu¬ 
tion. 


Oxytoc§rł IngectSow 

» Oxytocin Injection is a steriie solution of Oxyto- 
cin in a suitable diluent. Each mL of Oxytocin 
Injection possesses an oxytocic activity of not less 
than 90.0 percent and not morę than 110.0 per- 
cent of that stated on the label in USP Oxytocin 
Units. 

Packaging and storage—Preserve in single-dose or multi- 
ple-dose containers, preferably of Type I glass or in suitable 
plastic containers. 

Labeling —Label it to indicate its oxytodc activity in USP 
Oxytodn Units per mL. Label it also to state the animal 
source if naturally deriyed, or to state that it is synthetic 


USP Referente standsrds {11)— 

USP Endotoxin RS 
USP Oxytocin RS 

Bacteriai Endotoxim Test {85}—It contains not morę 
than 35.7 Endotoxin Units per USP Oxytodn Unit. 
pH {791): between 3.0 and 5.0. 

Partie wiatę IViatter in Injections {788): meets the re- 
ąuirements for small-volume injections. 

Other reqyirementS“It meets the reguirements under in- 
jections ano tmplanted Drug Products (1). 

Assay —Proceed as directed for Onytocin except to use undi- 
luted injection as the Assay preparotion and to altów not less 
than 25 minutes between injections, CalcuEate the poteney, 
in USP Oxytodn Units per mL, by the formula: 

C(fu / r s ) 

in which C is the concentration, in USP Oxytocin Units per 
mL, of the Standard preparotion; and vu and fs are the mean 
values of the peak responses obtained from the 4ssoy prepa- 
radon and the Standard preparotion, respectiveiy. 
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C, 7 H 5 ,NO,4 853,91 

Benzenepropanoic add, /J-(b e nzoy I a m i n o)-a-hy d roxy-, 

6 ,12b-bis(acetyloxy)-l 2-(benzoyloxy)-2a,3,4,4a,5,6,9,10, 
11,12,12a,1 2b-doaecahydro-4,11-dihydroxy-4a,8,l 3, 

1 3-tetramethyl-5-oxo-7 / n-melhano-l H-cyclodeca 
[3,4]benz[1,2-b]oxet-9-yl ester, [2aR-[2aa,4B,4aB,6B, 
9ct(od?*,/35*),1 1 a, 1 2a, 12a<x, 12bct]]-. 

(2aR,45,4a5,6/?,95,115,125,12afl,12b5)-1,2a,3,4,4a,6,9, 

10,11,12,12a, 1 2 b- Dodeca hydro-4,6,9,11,12,12b- 
hexahydrc>xy-4a,8,13,1 3-tetramethyi-7,11-methano-5H- 
cycloaeca[3,4]-benz[1,2-b]oxet-5-one 6,12b-diacetate, 

12-benzoate, 9-ester with (2fl,35)-W-benzoyl- 
3-phenylisoserine [33069-62-4]. 


» Paclitaxe! contains not less than 97.0 percent 
and not morę than 102.0 percent of C 47 H 5 TNO 14 , 
calculated on the anhydrous, solvent-free basis. 

Caution —Paclitaxef is cytotoxic. Great care 
should be taken to prevent inhafing particles of 
Paclitaxel and exposing the skin to it. 



Packaglng and storage —Presen/e in tigbt, light-resistant 
containers, and storę at contro lled room temperaturo. 
LabelEng —The Eafoeling mdicates the type of process used 
to produce the materiał and the Relatea compounds test 
with which the materiał complies. 

USP Reference standards (1 i)— 

USP Endotoxin RS 
USP Paclitaxel RS 

USP Paclitaxel Related Compound A R5 
Cephafomannine. 

USP Paclitaxef Related Compound B RS 
1 G-Deacetyh7-epipac]itaxel. 

USP Paclftaxel Impurity Mrxture RS 

Mixture of pacRtaxel and the foflowing related com¬ 
pounds: propyl analog, cephalomannine, set-butyl an¬ 
alog, n-butyl analog, benzyl analog, baccattn VI, pen- 
tyl analog, and 7-epipatlitaxeL 
IdentifkatBon— 


A: Infrared Absorption (197K). 

B: The retention time of the major peak in the chromato¬ 
grafu of the Assay preparatlon corresponds to that in the 
chromatogram of the Standard preparation, as obtained in 
the Assay, 

Sperifk rotatłon (7815): between '-49.0° and -55.0° at 
20 °, calculated on the anhydrous, solvent-free basis. 

Test solution: 10 mg per mL, in methanoJ. 
ft/lkroblal enumeration test s (61) and Tests foir specl- 
fied microorgamsms {62)—'The total aeroblc microbial 
count does not exceed 100 cfu per q. It meets the require- 
ments of the tests for the absence of Staphytacoccus aureus, 
Pseudomonas aeruginosa, Salmonella species, and Escherichia 
coli . 


Bacferial Emiofoxifis Test (85)—It contains not morę 
than 0.4 USP Endotoxm Unit per mg of paclitaxeL 
Waler Determinatlon, Method !c (921): not morę than 
4,0%. 


Resldue on ignition (281): not morę than 0.2%, 


Deiete the following: 

®Heavy metals, Method II (231): 0.002%,* (omt ^ Han , 2 oiBj 

Related compounds— 

TEST 1 (FOR MATERIAŁ LA0ELED AS ISOLATED FROM NATURAL 
SOURCES)—If the materiał complies with this test, the labeling 
indicates that it meets USP Related compounds Test 1 . 

Diiuent —Prepare as directed in the Assay, 

Solution A—Prepare filtered and degassed acetonitrile. 

Solution B —Prepare filtered and degassed water. 

Mobile phase —Use variable mixtures of Solution A and So- 
iution B as directed for Chromatographic system. Make ad- 
justments if necessary (see System Suitability under Chroma - 
tography (621 )). 

System suitability solution—DissoWe accurately weighed 
guantrties of USP Paditaxet Related Compound A RS and 
USP Paclltaxe] Related Compound B RS in methanol to ob- 
tain a solution having known concentrations of about 10 pg 
of each per mL Transfer 5.0 mL of this solution to a 50-mL 
volumetnc fiask, dilute with Difuent to volume, and mix. 

Standard solution— Dissolve, with the aśd of sonication, an 
accurately weighed guantity of USP Paclitaxel RS in DHuent, 
and dilute quantitatively, and stepwise if necessary, with DiP 
uent to obtain a solution having a known concentration of 
about 5 pg per mL. 

Test solution —Use the Assay preparation. 

Chromatographic system (see Chromatography {62 1))—The 
!iquid chromatograph is eauipped with a 227-nm detector 
and a 4.6-mm x 25-cm column that contains 5-pm packing 
L43, The flow ratę Is about 2.6 mL per minutę. The column 
temperatura is maintained at 30°. The chromatograph is 
programmed as foliows. 


Time 

(minutes) 

Solution A 

Solution B 
(%1 

Elution 

0-35 

35 

65 

isocratic 

35-60 

35—>80 

65-420 

llnear gradient 

60-70 

80-435 

20—>65 

linear gradient 

70-80 

35 

65 

isocratic 


Chromatograph the System suitability solution, and record 
the peak responses as directed for Procedurę: the relative 
retention tlmes are about 0.78 for paclitaxel related com¬ 
pound A and 0.86 for paditaxel related compound 8 (rela- 
tive to the retention time for padifaxel obtained from the 
Test solution ); and the resolution, /?, between paclitaxel re¬ 
lated compound A and paclitaxef related compound B is not 
less than 1.0. Chromatograph the Standard solution, and re¬ 
cord the peak responses as directed for Procedurę: the re ła¬ 
twe standard deviation for replicate injections is not morę 
than 2.0%. 

Procedurę —Inject a volume (about 15 pL) of the Test solu¬ 
tion into the chromatograph, record the chromatogram, 
and measure the areas for the major peaks. Calculate the 
percentage of each impurity in the portion of Paditaxel 
taken by the formula: 


100( Fnfru) 

in which F is the relative response factor for each impurity 
peak (see Tabfe 1 for values); r, is the peak area for each 
individual impurity; and fu is the peak area for paclitaxel. 
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Table 1 


Relaiive 

Retention 

Time 

Rehtive 
Response 
Factor (fi 

Name 

Limit 

(%> 

0.24 

1,29 

Baccatin III 

0.2 

0.53 

1.00 

10-Deacetylpaclitaxel 

0,5 

0.57 

1.00 

7-XyJosylpacfitaxe! 

0.2 

0.78 

1.26 

Cephaiomannine (paditaxel 
reiated compound A) 

a-i 1 

0,78 

1.26 

2" t 3 Di hy d rocep h a J o m a n - 
nlne 

az 1 

0,86 

1.00 

10-Deacetyl-7-epipacJitaxel 
(paclitaxel reiated com¬ 
pound B) 

0.5 

1.10 

1,00 

Benzyl analog 3 

b T 2 

1.10 

1.00 

3",4'CDehydropaclitaxel C 

bz 2 

1.40 

1.00 

7 - Ep tce ph aJ om an n ine 

03 

1.85 

1.00 

7-Epipaclttaxel 

0.5 

1 Resolution may be incomplete for these peaks, depending upon the relative 
amounts present; the sum of a 5 and a 2 is not morę than 0.5%, 

2 Resolution may be incomplete 
amounts present; the sum of bj 

for these peaks, depending upon the relatiye 
and h 2 is not morę than 0.5%. 


1 The following Chemical narrte is assigned to the reiated compound, benzyl 
analog: Baccatfn III 1 3-ester with (2fl35>2-hydroxy-3-phenyl-3-{2-pheny[- 
acetyfaminojpropanoic acid. 

In additlon to not exceeding the fimits for paclitaxef reiated 
Impurities in Table 1 , not morę than OJ % of any other sin¬ 
gle Impurity is found; and not morę than 2.0% of totaS 
impurities is found. 

TEST 2 (FOR MATERIAŁ LABELED AS PRODUCED BY A SEMISYNTHETIC 
PROCESS)—If the materia! complies with this test, the labeling 
rndicates that it meets USP Reiated compounds Test 2. 

Diluent —Use aeetonitrile. 

Solution A ■—Use a filtered and degassed mixture of water 
and aeetonitrile (3:2). 

Solution B —Use filtered and degassed aeetonitrile. 

Mobile phase —Use vanabfe mfxtures of Solution A and So¬ 
lution B as directed for Chromotogrophic system . Make ad- 
justments if necessary (see System Suitability under Chroma- 
tography <621)), 

System suitability solution —Dissolve accurately weighed 
guantities of USP Paditaxel RS and USP Faclitaxel Reiated 
Compound B RS in Diluent, shaking and sonicating if neces¬ 
sary, to obtain a solution having known eon centra do ns of 
about 0,96 mg and 0.008 mg per mL, respectively. 

Test solution —Transfer about 10 mg of Paclitaxeł, accu¬ 
rately weighed, to a 10-mL volumetric fiask, dissolve in and 
diiute with Diluent to voiume, shaking and sonicating if nec¬ 
essary, and mix. 

Chromotographic system (see Chromatography <621))—The 
liquid chromatograph is eauipped with a 227-nm detector 
and a 4,0-mm x 15-cm column that contains 3-pm packing 
LI. The flow ratę is about 1.2 mL per minutę. The column 
temperaturę is maintained at 35°. The chromatograph is 
program med as follows. 


Time 

(minutes) 

Sotution A 
(%) 

Solution B 

(%> 

Elution 

0-20 

100 

0 

isocratic 

20-60 

100^10 

0^90 

linear gradient 

60-62 

10^100 

90—>0 

linear gradient 

62-70 

100 

0 

isocratic 


Chromatograph the System suitability solution, and record 
the peak responses as directed for Procedurę: the relative 
retention times are about 0.94 for paclitaxel reiated com¬ 
pound B and 1.0 for paditaxet; the resolution, R, between 
paclitaxel reiated compound B and paclitaxel is not less than 


1 .2; and the relative standard deviation for replicate injec- 
ttons is not morę than 2.0% for the paclitaxel peak. 

Procedurę —Separately inject equal volumes (about 15 pL) 
of the Diluent and the Test solution into the chromatograph, 
record the chromatograms, and measure the areas for alf 
the peaks. Disregard any peaks due to the Diluent. Calculate 
the percentage of each impurity in the poftion of Paclitaxel 
taken by the formula: 

100 (Tfi/rJ 

in which F is the relative response factor for each Impurity 
(see Tabfe 2 for va!ues); n is the peak area for each impurity 
obtained from the Test solution ; and r s is the sum of the 
areas of aIJ the peaks obtained from the Test solution . 


Table 2 


Hdative 

Retention 

Time 

ReDa£Sve 
Response 
Factor (fi 

Name 

Limit 

(%) 

0.11 

1.24 

10-Deacety 1 baccatin Ili 

0.1 

0.20 

1.29 

Baccatfn III 

0,2 

0.42 

1.39 

Photodegradant 2 

0.1 

0.47 

1.00 

10'Deacetylpaditaxel 

0.5 

0.80 

1,00 

2 - D eb e nzoy 1 pad i taxel -2 - 
pentenoate 

0.7 

0.92 1 

1.00 

Oxetane ring opened, ace¬ 
tyl and benzoyl migrated' 

Xi 

0,92* 

1.00 

10-Acetoacetylpaclitaxel 

Xz 

0.941 

1.00 

10-Deacetyl-7epipaditaxel 
(paclitaxel reiated com¬ 
pound B) 


137 

1,00 

7-Epipaditaxel 

0.4 

1.45 

1,00 

10,1 3-BissfdechaInpaclitax- 
e |z 

0,5 

1,54 

1,00 

7-Acetylpaditaxel 

0.6 

1.80 

1.75 

1 3-Tes-baccatin III 

0.1 

2.14 

1.00 

7-Tes-paditaxel 

03 


1 Resolution may be incamplete for Łhese peaks, depending upon the relattue 
amounts present; the sum of x tt x 2ł and xj h not morę than 0.4%, 
z The following Chemical names are assigned to the reiated compounds 
PhoLodearadant; Odstane ring opened, acetyl and benzoyl migraled; and 10, 
13-Bissidecha3npaclitaxel: 

PtłP_todBgrądąn| 

(1 R,2ft,Ą S^SS, 7H, 105,11 KUS2 35,155,1 ĆS>2,10-diacetyloxy~5,13-dihydroxy-4 H 
1 6,1 7,1 7'tetramethyl-S-oxa-3-oxo-l 2“phenylearbony[oxypentacyclo 
[113.1 .OUt^.n^ojheptadec-l 5-yi(2R,35)-2-hydroxy-3-phenyf--3-{phenyl- 
c a r bo ny I am i no)prop an oate 

Opętane ring opsned. acet yl and benz oyl migrated 

(15,25,3fl,45,55,75,85,1 G/ł,1 35)-5,1 0-diacetyloxy-l ,2,4,7-tetrahydroxy-8,1 2,15, 

15-te tram e t hyL9-ox o-4 - ( p henyJ c arbo ny I o xy met hyl)tricydo 

[93.1 -O^pentadec-11 -en-13-yf(2fl,35;-2-hydroxy-3-phenyl-3-(phenyldarbony- 

laminojpropanoałe 

1OJ 3- Bissidechainpacli taxE| 

Baccatin IJI 13-ester with (2fl,3S)-2-hydraxy-3-phenyl-3*(phenykarbonyJami- 
no)propanoic acid, 10-ester with (2S,35)-2-hycfroxy-3-phenyl-3-(phenyl- 
camónylamlnolpropanpic acid 

In addition to not exceedlng the limits for paditaxel reiated 
impurEties in Table 2 f not morę than 0.1% of any other sin¬ 
gle impurity is found; and not morę than 2,0% of total 
impurities is found. 

TEST 3 (FOR MATERIAŁ ŁABELED AS PRODUCED BY A PLANT CELI FER- 

mentation process)—I f the materiał complies with this test, 
the Jabelina indicates that Et meets USP Reiated compounds 
Test 3. 

Solution A— Prepare a filtered and degassed mlxture of 
water and aeetonitrile (3:2). 

Solution B —Prepare filtered and degassed aeetonitrile. 
Mobile phase—Use variabfe mixtures of Solution A and So¬ 
lution B as directed for Chromatographic system. Make ad- 
justments if necessary (see System Suitability under Chroma - 
tography (621)). 
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System suitobility solution —Dissolve USP Paclitaxel Impu- 
rity Mixture RS in acetonitriie, sonicating If necessary, to ob- 
tafn a solution having a known concentration of about 1 mg 
per mL 

Standard solution —DIssólve an accurately weighecl quan- 
tity of USP Paditaxel RS in acetonitrile, sonicating if neces- 
sary, to obtain a solution havtng a known concentration of 
about 1 mg per mL. 

Test sotut /on—Transfer about 10 mg of Paclitaxel, accu- 
rately weighed, to a 1 0-mL volumetric fiask. Dissolve in and 
dilute with acetonitrile to volume, sonicating if necessary, 
and mix. 

Chromatographic system (see Chromatography (62 1))—The 
!iquid chromatograph is eguipped with a 227-nm detector 
and a 4,6-mm x 15-cm column that contains 3-um packing 
LI . The fiow ratę is about 1.2 mL per minutę. The chromat¬ 
ograph is programmed as follows. 


Time 

(minutes) 

Solution A 
(%> 

Solution B 
(°/<0 

Elution 

0-28 

100 

0 

isocratic 

28-33 

100-^98 

0^2 

linear gradient 

33-58 

98—>10 

2^90 

linear gradient 

58-60 

10 

90 

isocratic 

60-63 

10-»1G0 

90^0 

linear gradient 

63-70 

100 

0 

isocratic 


Chromatograph the System suitabifity solution, and record 
the peak responses as directed for Procedurę: the resoEutiom, 
R, be twe en paditaxel and benzyl analog is not less than .8 
Chromatograph the Standard solution , and record the peak 
responses as directed for Procedurę: the refative standard 
deviation for repficate injections Is not morę than 2.0%. 
[notę— For the purpose of peak Identification, the approxi- 
mate relative retention tlmes are given in Tobie 3. The rela- 
tive retention times are measured versus Paclitaxel.J 


Table 3 


Relative 



Retention 

Limit 

Name 

Time 

Mł 

Propyl analog 1 

0.54 

0.2 

Cephalomannine 

0.76 

0.5 

(Paclitaxel related 



compound A) 



sec-Butyl analog 2 

0.81 

0.2 

n-Butyl analogi 

0.89 

0.1 

Benzyl analog 

1.10 

0.4 

Baccatin VI 

1.23 

0,2 

Pen ty 1 analog 4 

1.31 

0.2 

7-Epipaditaxel 

1.51 

0.4 


1 The following Chemical name is assigned to the related compound Propyl 
analog: Baccatin HI 13-ester with {2ff,35)-3-bytanoy3amino-2-hydroxy-3- 
phenylpropanoic add. 

- The following Chemical name Es asstgned to the related compound ^ec-Butyl 
analog: B accat i n III 13-es te r wi th (2 fl, 3 5> 2-hy d roxy-3-(2- me thy I bu tan oy- 
la m i no)- 3-ph eny I pro pa no ic add. 

* The following Chemical name 1% assigned Lo the related compound rr-Butyl 
analog: Baccatin III 13-esterwith (25,3S)-2-hydFOxy-3-{pentEinoylamina)-i- 
phenylpropanoic acEd, 

■' The following Chemical name is assigned to the related compound Pen ty I 
analog: Baccatin III T 3-ester with (2fl,3S)-3-(hexanoylamino)-2-hydroxy-3- 
phenyfpropanoic acid. 

Procedurę —Inject a volume (about 12 jtL) of the Test solu¬ 
tion Into the chromatograph, record the chromatogram, 
and measure the areas for all the peaks. Calculate the per- 


centage of each impurity in the portion of Paditaxel taken 
by the formula: 

100 (n/ru) 

In which n is the response of each individual impurity; and 
fu is the sum of the areas of all the peaks obtained from the 
Test solution , In addition to not exceeding the limits for 
pactitaxet related impurities in Table 3, not morę than 0.1% 
of any other single impurity is found; and not morę than 
2.0% of totaE impurities is found, 

Assay— 

Diluent —Prepare a mixture of methanol and acetic acid 
( 200 : 1 ). 

Mobile phase —Prepare a filtered and degassed mixture of 
water and acetonitrile (11 ;9). Make adjustments if necessary 
(see System Suitobility under Chromatography (621)). 

Standard preparation —Dissolvą using sonication if neces¬ 
sary, an accurately weighed guantity of USP Paditaxei R5 in 
Diluent, and dilute quantitatively, and stepwise if necessary, 
with Diluent to obtain a solution having a known concentra¬ 
tion of about 1 mg per mL, 

Assay preparation —Transfer about 10 mq of PaclitaKel, ac¬ 
curately weighed, to a 1 0-mL volumetric ffask. Dissolve in 
Diluent, using sonication if necessary, dilute with Diluent to 
volume, and mix. 

Chromatographic system (see Chromatography {621 })—The 
liquid chromatograph is eguipped with a 227-nm detector 
and a 4,6-mm x 25-crn column that contains 5-um packing 
L43, The flow ratę is about 1.5 mL per minutę. Chromato¬ 
graph the Standard preparation , and record the peak re¬ 
sponses as directed for Procedurę; the tailing factor is be- 
tween 0.7 and 1.3; and the relative standard deviation for 
replicate injections is not morę than 1.5%, 

Procedurę —Separately inject equal volumes (about 10 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the ehromatograms, and meas¬ 
ure the areas for the major peaks, CaEculate the quantity, in 
mg, of C 47 H 51 NO 14 in the portion of Pacfitaxel taken by the 
formula: 

1 QC(fłj / Cs) 

in which C is the concentration, in mg per mL, of USP 
Paclitaxel RS in the Standard preparation; and ru and rs are 
the peak responses for paclitaxel obtained from the Assay 
preparation and the Standard preparation, respeetive!y. 


FaditaxeB IsijectBon 

» Paditaxel Injection is a sterNe, stabifized solu¬ 
tion of Paclitaxel, su i table for dilutiom for intrave- 
nous administration. It contains not less than 
90,0 percent and not morę than 1 10,0 percent of 
the labeled amounl of paclitaxel (C47H51NO14). 

PacEcaging and sto ragę—Presewe in singie-dose or multi- 
pie-dose containers, preferably of Type I glass, at contro lled 
room temperaturę, 

LabeBing —Label it to indicate that it is to be djiuted with a 
suitable parenteral vehicle prior to intravenous Infusion. 

USP Reference standards (11)— 

USP Endotoxin RS 
USP Paditaxel RS 

USP Paclitaxel Related Compound B RS 
10-Deacetyl-7-epipaclitaxeL 
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Identification— 

A: The retention time of the major peak fn the chromato- 
gram of the Test solution corresponds to that in the chro¬ 
ma togram of the Standard solution, as obtained rn the test 
for Limit of degradation products. 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chroma togram of the Standard preparation , as obtained in 
the Assoy, 

Bacterial Endotoxins Test (85)—It contains not morę 
than 0,67 USP Endotoxin Unit per mg of paclitaxe!. 
pH (791): between 3,0 and 7.0, in a sotutron (1 in 10). 
Limit of degradation products— 

Sofution A —Prepare a filtered and degassed mUture of 
water and aceton itriie (3:2), 

Solution B —Use filtered and degassed acetomtrile. 

Mobile phase —Use variable mixtures of Solution A and So¬ 
lution B as directed for Chromatographic system. Make ad- 
justments if necessary (see System Suitabiiity under Chroma- 
tography (621)). 

Standard solution —Dissolve accurately weighed quantittes 
of USP Paclitaxel RS and USP Paclitaxel Related Compound 
B RS in acetonitrife, and di lute quantitativeiy, and stepwtse If 
necessary, to obtain Solutions having known concentrations 
of about 1.2 mg per mL and 0.006 mg per mL, respettively. 

Test solution—Q uantitatively dilute an accurately meas- 
ured volume of Injection with aceton itriie to obtain a solu- 
tion containing about 1.2 mg of paditaxel per mL, and rrix. 

Chromatographic system (see Chromatography (621))—The 
liqutd chromatograph is eauipped with a 227-nm detector 
and a 4.6-mm x 15-cm column that contains 3-jim packing 
LI. The flow ratę is about 1.2 mL per minutę. The column 
temperaturę is matntained at 35°. The chromatograph is 
programmed as follows. 


Tl me 
(minutes') 

Solution A 

1%) 

Sofution 8 

m 

Elution 

0-26 

100 

0 

isocratic 

26-66 

1 00— >1 7 

G-*83 

linear gradient 

66-67 

1 7-łlOO 

83-*0 

linear gradient 

67-75 

100 

0 

isocratic 


Chromatograph the Standard solution, and record the peak 
responses as directed for Procedurę: Lhe resolution, R f be¬ 
tween paclil:axel related compound B and paditaxe! is not 
less than 1.2; and the relative standard devtation for repli- 
cate injections is not morę than 2.0%. 

Procedurę —Separately fnject equal volumes (about lOpL) 
of the Standard solution and the fest solution into the chro¬ 
matograph, record the chromatograms, and measure the ar- 
eas of the analyte peaks. Calculate the percentage of each 
degradation product in the voiume of Injection taken by the 
formula: 

100 (Cs/CoKn/rs) 

in which Cs is the concentration, in mg per mL, of USP 
Paclitaxel Related Compound B RS in the Standard solution; 
C u is the concentration, in mg per mL, of paclitaxel in the 
Tesf solution, based on the labeled amount of paclitaxel per 
mL of Injection; r t is the peak area for each degradation 
product obtained from the Test solution; and r 5 is the peak 
area for paclitaxel related compound B obtained from the 
Standard solution , In addition to not exceeding the Jimits 
stated in Tobie 1 t not morę than 0.1% of any other 
paclitaxel degradation product is found; and not morę than 
2.0% of totarpaclitaxe( degradation products is found. 


Table 1 


Relattve 

Retention 

Time 

Name 

Limit (%> 

0.19 

Baccalin III 

0.8 

0.21 

Eihyl ester side Chain 

0.4 

0.50 

10-DeacetyJpaditaxel 

0.8 

0.95 

10-Deacety*-7-epipaditaxel 
(paditaxęl related compound 

B) 

0.5 

1.40 

7-Epipac!itaxel 

0.6 


Other requiretnents—It meets the requirements under In- 
jections and Implanted Drug Products (1). 

Assay— 

Diluent —Transfer 200 pi of gfacial acetic acid to a 1-liter 
volumetric fiask containing about 500 mL of methanol, mix, 
and dilute with methanol to volume. 

Mobile phase —Prepare a filtered and degassed mixture of 
water and acetomtrile (11:9). Make adjustments if necessary 
(see System Suitabiiity under Chromatography (621)), 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Paditaxel RS in Diluent to obtain a solution 
having a known concentration of about 0.6 mg per mL. 

Asjtfy preparation ^Quantitatively dilute an accurately 
measured volume of Injection with Diluent to obtain a solu¬ 
tion containing about Ó.6 mg of paclftaxei per mL. 

Chromatographic system (see Chromatography (621»—The 
liquid chromatograph is eauipped with a 227-nm detector 
and a 4.0-mm x 25-cm column that contains 5-um packing 
L43. The flow ratę is about 1.5 mL per minutę. Ćhromato- 
graph the Standard preparation , and record the peak re¬ 
sponses as directed for Procedurę: the retention time of the 
paclitaxel peak is between 6.0 and 10.0 minutes; and the 
relatwe standard deviation for replicate rnjections is not 
morę than 1.5%. 

Procedurę—Separately inject equa! volumes (about 10 fiL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the paditaxel peaks. Calculate the 
auantity, in mg, of paditaxel (G^HsiNGi*) in each ml of 
the Injection taken by the formula: 

(L/D)C(r u fr s ) 

in which i is the labeled quantity, in mg, of paclitaxe[ in 
each mL of Injection; D is the concentration, in mg per mL, 
of paclitaxel in the Assay preparation, based on the labeled 
guantity; C is the concentration, in mg per ml, of USP 
Paclitaxel RS in the Standard preparation; and r u and c* are 
the peak responses obtained from the Assay preparation and 
the Standom preparation, respectively. 


Padimate O 


p 



Q 7 H 2 ?H0 2 277.40 

Benzoic acid, 4-fdimethylamtno)-, 2-ethylhexyl ester; 
2-Ethylhexyl p-(dimethylamino)benzoate [21245-02-3]. 

DEHNfTION 

Padimate O contains NLT 97.0% and NMT 102.0% of padi¬ 
mate O (Ci 7 H^NO ? ). 
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IDENTIFICATION 
O A. INFRARED ABSORPTION (197F) 

• 13. The retention time of the major peak of the Sample 

sofution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 
o Procedurę 

Mobile phase: Methanol, water, and glacial acetic acid 
(850: 150:0.5) 

Standard solution: OJ mg/ml of USP Pad ima te O RS 
in methanol 

Sample solution: OJ mg/ml of Padimate O in 
methanol 

Chromatographic system 

(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 308 nm 
Column: 4,6-mm x 15-cm; 5-p.m packing LI 
Flow r atę: 1.5 m L/m En 
Injection volume: 10 |il 
System suitability 
Sample: Standard solution 
Suitabifity requirements 
Tai ling factor: NMT 2.0 
Relative standard deviation: NMT 0.73% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of padimate O {Ci ? H 2 7 NOz) in 
the portion of Padimate O taken: 

Result ~ (r v /r$) x (G /Cu) x 100 

r u = peak response from the Sample solution 

rs = peak response from the Standard solution 

C s - concentration of USP Padimate O RS in the 
Standard solution (mg/mL) 

Cu ~ concentration of Padimate O In the Sample 
solution (mg/mL) 

Acceptance criteria: 97.0%-l 02.0% 

[MPURITIES 

* 0RGANIC ilMPURiTIES 

Sample solution: 1 0 mg/mL of Padimate O tn 
chloroform 

Chromatographic system 

(See Chromatography (621), System Suitability .) 

Modę: CC 

Detector: Flame Eonization 

Column: 3-mm x 1.8-m stainless steel packed with 
10% liquid phase G9 on support 51A 
Carrier gas: Helium 
Column temperatura: See Table L 


Table 1 


Inltta] 

Temperatura 

n 

Temperaturę 

Ramp 

(Vmin) 

Finał 

Temperaturę 

n 

Hołd Time 
at Finał 
Temperaturę 
(min) 

ISO 

10 

250 

10 


Injection voIume: 2 JtL 
Analysis 

Sample: Sample solution 

Calculate the percentage of the fota! Impurities in the 
portion of Padimate O taken: 

[LrĄLn + ru)] x 100 

r, ~ individual impurity peak response from the 
Sample solution 

ro = Padimate O peak response from the Sample 
solution 


Acceptance arteria 
Total impurities: NMT 2.0% 

5PECIFIC TESTS 

• Specific Gravitv (841): 0.990-1.000 

• Refraowe Index (831): 1.5390-1.5430 

• FATS AND Fixed OlLS, Add Value (401): NMT 1.0 
o Fats and Fjxed OlLS, Saponification Value { 401) 

Anaiysis: Proceed as directed in the chapter, exeept to 
maintain reflux for 4 h. 

Acceptance crfteria: 195-215 

ADDITIONAL REQUIREMENTS 

• Packaging and Storagi: Preserve in tight, light-resistant 

containers. 

• USP reference standards (11) 

USP Padimate O RS 


Padimate O Lotion 


» Padimate O Lotion contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeted amonnt of C 17 H 27 NO 2 . 

Packaging and storage—Preserve En tight, lioht-resistant 
containers* 

USP Reference standards (11)— 

USP Padimate O RS 

Identification —The retention time of the major peak in 
the chrom a tog ram of the Assay preparation corresponds to 
that in the chromatogram of the Standard preparation f as 
obtained in the Assay. 

Assay— 

Mobile phase—Pre parę a suitable ffltered and degassed 
solution containing methanol water, and gladal acetic acid 
(85:15:0.5). 

Standard preparation —Dissolve an accurately weigbed 
auantity of USP Padimate O RS in isopropyl alcohol and 
di lute quantitatively, and stepwise if necessary, with isopro¬ 
pyl alcohol to obtain a solution having a known concentra¬ 
tion of about 100 pg per ml. 

Assay preparation —Transfer an accurately weighed quan- 
tity of Lotion, equivalent to about 100 mg of Padimate O, 
to a 100-mL volumetric fiask, and add about 75 ml of iso¬ 
propyl alcohol Heat gently with swirling until the spedmen 
is dispersed Cooi to room temperaturę, dilute with isopro- 
pyl alcohol to volume, and mix. Pipet 10.0 mL of this solu- 
tion Ento a 100-mL volumetnc fiask, dilute with isopropyl 
alcohol to voiume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liąuid chromatograph is eguipped with a 308-nm detector 
and a 4.6-mm x 25-cm column that contains 5-pm base- 
deactivated packing LI. The flow ratę is about 1.5 mL per 
minutę, Chromatograph the Standard preparation, and re- 
cord the peak responses as directed under Procedurę: the 
tai ling factor is not morę than 2.5 and the relative standard 
deviation for replicate Enjectrons is not morę than 2.0%. 

Procedurę —Separately inject equal volumes (about lOjiL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of Ci 7 H 27 NOz in the portion of Lotion taken by 
the formula: 

C(ru/r s ) 

in which C is the concentration, tn ug per mL, of USP Padi¬ 
mate O RS in the Standard preparation , and ru and o are the 
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peak responses for padimate O obtained from the Assoy 
preparation and the Standard p rep ara tion, respectively. 


Paliperidorae 


Change to read: 



CZ 3 H 27 FN 4 O 3 426.48 

4H-Pyrido[l,2-a]pynmidin-4-one, 3-[2-[4-(6-fluorG-1,2- 
benzisoKazol-3-y3)-]-piperidrnynethyl]-6.7.8.9-tetrahydro- 
9-hydroxy“2-methy[-; 

0 (9R5)"3-[2-[4-(6-Fluoro-l f 2-benzisoxazol-3-yl)pipendin- 
]-yl]]ethyi]-94iydroxy-2“methyJ-6,7,8 f 9-tetrahydro-4W- 
pyridop^-ajpyrinnidin^-one* (err i^n -201 c } [144598-75-4], 

DEFINITION 

Paliperidone contains NIT 98.0% and NMT 102.0% of 
paliperidone (C 23 H 27 FN 403 ). 

1DENTIF1CATION 

• A. Imfrared Absorptign (197K): Do not dry the sam ple. 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained In the Assay. 

ASSAY 

a Procedurę 

Protect the System suitability soluthn, Standard soluthn, 
and Sample soluthn from light, 

Buffer: 28 mM Tefrabutylammonium hydrogen sulfate 

Mobile phase; See Tobie L 

Solution A: MethanoJ and Buffer (10:90) 

Solution B: Methanof 


labie 1 


Time 

Solution A 

Solution B 

(min) 

(%) 


0 

100 

0 

5 

100 

0 

35 

85 

15 

37 

100 

0 

45 

100 

0 


Diluent: Dissotve 0.71 g of dibasic sodium phosphate 
and 0.62 g of monobasfc sodium phosphate in 1 L of 
water. 

System suitability solution: 0.5 mg/mL of USP Paliper¬ 
idone Resolution Mixture RS prepared as follows. Dis- 
solve first rn methanof using 50% of the finał fiask vol- 
ume, and d ilu te with Diluent, 

Standard solution: 0.5 mg/mL of USP Paliperidone RS 
prepared as follows. DissolOe first rn methanof using 
50% of the finał fiask vafume, and di lute with Diluent 
Sample solution: 0.5 mg/mL of Paliperidone prepared 
as foliows. Dissolve first in methanoi using 50% of the 
finał fiask yolume, and dilute with Diluent: 
Chromatographic system 
(See Chromatograpny (621 } y System Suitability.) 


Modę: LC 

Detector: UV 275 nm 

Column: 4.6-mm x 10-cm; 3-pm packing LI 

Column temperatura: 40° 

Flow ratę: 0,9 mL/min 
Injection volume: 10 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—S ee Table 2 for reladve retention times.] 
Suitability requirements 

Resolution: NLT 2,0 between paliperidone related 
compound B and paliperidone; NLT 2,0 between 
paliperidone and paliperidone hydroxybenzoyl ana¬ 
log, System suitability solution 
Taifing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 0.73%, Standard 
soluthn 
Analysis 

Sam pies: Standard solution and Sample solution 
Cafculate the percentage of paliperidone (C 23 H 27 FN. 1 O 3 ) 
in the portlon of Paliperidone taken: 

Result = (ru/fs) x (G/Cu) x 100 

r u = peak response from the Sample solution 

^ - peak response from the Standard solution 

Cs - concentration of USP Paliperidone RS in the 
Standard solution (mg/mL) 

Q = concentration of Paliperidone in the Sample 
solution (mg/mL) 

Acceptance criteria: 98.0%-l 02.0% 

BMPURITIES 

* RESfDUE ou Dgnition (281): NMT 0.1% 

Change to read: 

® ORGANIC Impurities 

Protect the System suitability solution, Standard solution r 
and Sample solution from fight. 

Diluent, Mobile phase, System suitability solution, 
Standard solution, Sample solution, and Chromato¬ 
graphic system: Proceed as directed in the Assay* 
Sensitivity solution: 0.5 pg/mL of USP Paliperidone RS 
in Diluent from Standard solution 
System suitability 

Samples: System suitability solution and SensitMty 
soluthn 

[NOTĘ—See Table 2 for relative retention times.] 

Suitability requirements 

Resolution: NLT 2.0 between paliperidone related 
compound B and paliperidone; NLT 2,0 between 
paliperidone and paliperidone # hydroxybenzoyU {err 1 . 
tun- 2016 ) analog. System suitability solution 
Signal-to-noise ratio: NLT 10, SensitMty solution 
Relat1ve standard deviation: NMT 5.0%, SensitMty 
solution 
Analysis: 

Samples: Standard solution and Sample solution 
Calcufate the percentage of any individual impurity in 
the portton of Paliperidone taken: 

Result = (ru/fs) x (G/G) x (I//) x 1 00 

ru - peak response for each impurity from the 
Sample solution 

fs = peak response of paliperidone from the 
Standard solution 

C 3 = concentration of USP Paliperidone R5 in the 
Standard solution (mg/mL) 

Cu - concentration of Paliperidone in the Sample 
soi u tion (mg/mL) 

F ~ refative response factor for the corresponding 
impurity (see Table 2) 
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Acceptance criteria: See Table 2. Drsregard any peak 
with area fess than 0,05%. 


Table 2 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (%1 

Paliperidone related 
comDound O 

0,57 

1.0 

0.10 

Pafjperidone related 
compound fi' 1 

0.83 

1.0 

0.10 

Paliperidone 

1.00 

_ 

__ 

Paliperidone 

hydroxybenzoy! 

analocy 

1.1 

1.0 

0.10 

Paliperidone ketone d 

1.27 

0.58 

0,50 

Any other mdlvidual 
unspecified impurity 

— 

1,0 

0.10 

Total impurities 

— 

— 

0.70 


3(2 -Cli I oroe Lhy 3) -9 -hy d roxy- 2-m ethyl-6, 7, 8,9 -te ira hy dro-4 H- py ridofl , 2- 
a]pydmidtn-4-one. 

b ó-FI u o fo- 3 -(pi peńd i n -4-y J )b enzo i s ox azole * 

c 3 - [2- [4-(4 - FI u o ro-2 hyd roxybenzoyI) piperidi n -1 -yf] e thyl}-9- hyd roxy-2- 
methy I- 6 f 7, 8 ,9 - tetra hy dro-4 H- py ria o{ 1,2 - o] py ri m i d in -4 -o ne. 
ń 3-{2-[4-(ó-Flu orobenzofd] isoxazol 3-yl)pipendin-1 -y I Je thyl J-2-methy 1-7,8- 
d i hy dro-4 W- py rrd o[ 1 ,2-a] py rirni d i ne-4,9 (6 H) -d io n e . 

SPECIFIC TESTS 

• Water Determination, Method la (921): NMT 0,5% 

ADDSTIONAL REQUIREMENTS 
® Packaginc AND Storage: Preserve in well-dosed 
containers, 

9 usp reference Standards (Tl) 

USP Paliperidone RS 
USP Paliperidone Resofution Mixture RS 
This contains paliperidone as the major component; it 
also contains paliperidone related compound B, 
paliperidone related compound C, paliperidone 
hydroxybenzoy] analog, and paliperidone ketone as 
minor components. 


Palonosetron Hydrochloride 



C, 9 H 24 N 2 0 ■ HCI 332.87 

1 /TBenzo[de]isaquinoiine-l-one, 2,3,3a,4,5,ó-hexahydrG-2- 
[(35)-1 -azabicyclo[2.2.2]octan-3-yl],(5)-, hydrochloride; 

(3a5)“2-[(35)-Quinuclfdin-3-yl]-2,3,3a,4,5,ómexahydro-l H- 
benzo[de]isoquinolinH -one hydrochloride [1 35729-62-3], 

DEFINITION 

Palonosetron Hydroehionde contains NLT 98.0% and NMT 
102 .0% of palonosetron hydrochloride (C^H^NzO ■ HO), 
cafculated on the dried basis. 

BDENTIFHCATION 

a A. INFRARED ABSORPTIGN (197K) 

» B, The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , as 
obtained in the Assay, 

« C. Identification Tests—General, Chloride (191): Meets 
the requirements 


ASSAY 
o Procedurę 

Mobile phase: Acetonitrile, water, and trifEuoroacetic 
acid (280: 720: 0.67) 

Standard stock solution: 0.7 mg/ml of USP Palonose- 
tron Hydrochloride RS in methanol. Sonicate as needed 
to dissoive. This solution is stable for ó weeks if stored 
in the refrigerator and protected from light. 

Standard solution: 0.014 mg/ml of USP Palonosetron 
Hydrochloride RS from the Standard stock solution in 
Mobile phase 

Sample stock solution: 0,7 mg/mL of Palonosetron Hy- 
drochioride in methanol Sonicate as needed to 
dissolve. 

Sample solution: 0.014 mg/mL of Palonosetron Hydro- 
ch ioride from the Sample stock solution in Mobile phase 
Chromatographic system 
(See Chromotograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 25-cm; S-|tm packing L7 
Flow ratę: 1 ml/min 
Injection volume: 80 pL 
System suitability 
Sample: Standard solution 

[Notę—S ee Tobie 2 for the reiative retention times.] 
Suitability requirements 
Tailrng factor: NMT 2.0 
Relative standard deviation: NMT 0.73% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calcutate the percentage of palonosetron hydrochloride 
(G 9 H 24 N 2 O ■ HCI) fn tne portion of Patonosetron Hy- 
drochforide taken: 

Result = (rjrs) x (G /Cu) x 100 

ru ~ peak response from the Sample solution 

r$ = peak response from the Standard solution 

G = concentration of USP Palonosetron 

Hydrochioride RS in the Standard solution 
(mg/mL) 

Cu = concentration of Palonosetron Hydrochloride 
in the Sample solution (mg/mL) 

Acceptance criteria: 98.0%-102.G% on the dried basis 

IMPURITIES 

o Residue on Bgnitidn (281): NMT 0.1% 

* Limit of Specified Impurities 

Buffer: 1.5 g/L of ammonium acetate, adjusted with 
glacial acetic add to a pH of 6.0 
Mobile phase: Tetra hyc! raf u ran and Buffer ( 1:9) 

System suitability stock solution: 0,07 mg/ml each of 
USP Palonosetron Related Compound A RS, USP Palo¬ 
nosetron Refated Compound B RS, USP Palonosetron 
Related Compound C RS, USP Palonosetron Related 
Compound D RS, USP Palonosetron Related Compound 
E RS, and USP Palonosetron Enantiomer RS in methanol. 
Sonicate as needed to dissoive. 

System suitability solution: 3.5 pg/mL each of USP 
Palonosetron Related Compound A RS, USP Palonose¬ 
tron Related Compound B RS, USP Palonosetron Related 
Compound C RS, USP Palonosetron Related Compound 
D RS, USP Palonosetron Related Compound E RS, and 
USP Palonosetron Enantiomer RS from the System suita¬ 
bility stock solution and 0.7 mg/ml of USP Patonosetron 
Hydrochloride RS in Buffer 

Impurity standard stock solution: 0.35 mg/ml_ of USP 
Palonosetron Related Compound D RS in methanol. 
Sonicate as needed to dissolve. 

Impurity standard solution: 0.0035 mg/ml of USP 
Palonosetron Related Compound D RS from the Impu- 
rity standard stock solution in Buffer 
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Sensitivity solution: 035 |ig/mL of USP Palonosetron 
Related Compound D RS from the Impurity standard 
stock solution In Buffer 

Sample solution: 0.7 mg/mL of Palonosetron Hydro* 
chlonde in Buffer . Sonicate as needed to dlssolve, 
Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 238 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L88 
Column temperaturę: 35° 

Flow ratę: 1.5 mL/min 
Injection volurne: 100 pL 

Run time: At least 2.5 times the retention time of 
palonosetron 
System suitability 

Samples: System suitability solution, impuńty standard 
sofution, and Sensitivity solution 

Suitability requirements 

Resoiution: NLT 1.4 between palonosetron related 
compound D and palonosetron enantiomer; NLT 1,2 
between palonosetron enantiomer and palonosetron 
related compound E, System suitability solution 
Tai ling factor: NMT 2.5 for palonosetron reiated 
compound E, System suitability solution 
Relative standard devration: NMT 5.0% for palo¬ 
nosetron related compound D, impurity standard 
solution 

Signal-to-noise ratio: NLT 10 for palonosetron re¬ 
iated compound D, Sensitivity solution 
Anaiysis 

Samples: Impurity standard sofution and Sample 
solution 

Calculate the percentage of each spedfied impurity in 
the portion of Palonosetron Hydrochloride taken: 

Result - (r u fr s ) x (Ci/Cu) x (1 /F)x 100 

ru = peak response of each impurity from the 
Sample solution 

^ = peak response of palonosetron related 

compound D from the Impurity standard 
solution 

Cs - concentration of USP Palonosetron Related 
Compound D RS in the Impurity standard 
solution (mg/mL) 

Cu s concentration of Palonosetron Hydrochloride 
in the Sample solution (mg/mL) 

F =s relative response factor (see Tobie 1) 
Acceptance criteria: See Tobie 1. The report! ng thresh- 
old is 0.05%. 


Table 1 


Name 

Relat£ve 

Retention 

Time 

Relative 

Response 

Factor 

Accep¬ 
tance 
Criteria, 
NMT f%1 

Palonosetron related 
compound A 

0.-45 

1,0 

OJ 

Palonosetron reiated 
compound a 

0.54 

2,1 

0,1 

Palonosetron 

1,0 

_ 


Palonosetron reiated 
compound C 

1.2 

J,0 

OJ 

Palonosetron related 
compound D 

1.3 

TO 

0.5 

Palonosetron 

enantiomer 

1.4 

1.0 

OJ 

Palonosetron related 
comoound E 

1.5 

2.5 

0.5 


• Limit of Unspecified impurities 

Mobile phase and Chromatographk system: Proceed 
as directed in the Assay . 

Peak Identification stock solution: 0.07 mg/mL each 
of USP Palonosetron Related Compound A RS, USP 
Palonosetron Related Compound 8 RS, USP Palonose¬ 
tron Related Compound D RS, and USP Palonosetron 
Related Compound E RS in methanol. Sonicate as 
needed to dissolve, 

Peak Identification solution: 0.07 pg/mL each of USP 
Palonosetron Related Compound A RS, USP Palonose¬ 
tron Related Compound B RS, USP Palonosetron Related 
Compound D RS, and USP Palonosetron Related Com¬ 
pound E RS from the Peak identification stock solution 
and 3.5 [tg/mL of USP Palonosetron Hydrochloride RS 
from the Standard stock solution in Mobile phase 
5ensitivity solution: 0.01 75 pg/mL of USP Palonosetron 
Hydrochloride RS in Mobile phase 
Sample stock solution: 0.175 mg/mL of Palonosetron 
Hydrochloride in methanol. Sonicate as needed to 
di5solve. 

Sample solution: 0.035 mg/mL of Palonosetron Hydro¬ 
chloride from the Sampfe stock solution in Mobile phase 
System suitability 
Sample: Sensitmty solution 
Suitability reguirements 
Signal-to-noise ratio: NLT 10 
Anaiysis 

Samples: Peak identification solution and Sample 
solution 

Chromatograph the Peak Identification solution and 
identify spedfied impurities based on the relative re¬ 
tention times listed in Tobie 2. 

Calculate the percentage of each unspecified impurity 
in the portion of Palonosetron Hydrochloride taken: 

Result = (r y /rr) x 100 

r u - peak response of each unspecified impurity 
from the Sample solution 

r j = sum of all peak responses from the Sample 

solution 

Acceptance criteria: See Tobie 2 , The reporting 
threshold is 0.05%, 


Table 2 


Natne 

RelaUve 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Palonosetron related 
compound E J 

0.91 

— 

Palonosetron related 
compound D a 

0.94 

— 

Palonosetron 

1.0 

_ 

Palonosetron related 
compound 

1,1 

— 

Palonosetron related 
compound A J 

1*2 

— 


*These impurities are controlled in the test for limit of Spedfied Impurities 
and are not to be reported here, 

" Total impurities inelude impurities controlled En the test for Umil of Spęd- 
fied impurities and En the test for limit of Unspedfied Impurities. 
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Table 2 (Continued) 


Name 

Rehtive 

Retention 

Time 

Acceptance 

Criteria, 

NMT £%> 

Any Indmdual 
u n spęd fied impurity 

— 

0.1 

Total impuritie5 b 

— 

1.0 


^These fmpurities are controlled in the test for Limit of Spedfied łmpuritie: 
and are not to be reported here. 

tj Tolal impuritfes include impurities controlled in the test for U mit of Sped- 
fied Impunties and in the test for Limit of Unspedfied fmpurities. 

SRECIFiC TESTS 

* PH (791) 

SampJe solution; 10 mg/mL in water 
Acceptance criteria: 5,0-6.0 

* Loss on Drying (731) 

Analysis: Dry under vacuum at 80° for 3 h. 

Acceptance criteria: NMT 1.0% 

* ft/lICROBIAL Enumeratbon Tests (61) and Tests FOR SPEC! 

fied MlCROORGANfSMS (62): The total aerobjc mścrobial 
count does not exceed 10 2 cfu/g, and the total com- 
btned molds and yeasts count does not exceed 1 0 cfu/g. 
o Bacterial Endotoxens Test (85): Where the label States 
that Palonosetron Hydrochloride is stenie or must be sub- 
jected to further processing during the preparation of in- 
jectabfe dosage forms, it contains NMT 30 USP Endo- 
toxin Units/mg of palonosetron hydrochloride. 

® Sterility Tests (71): Meets the requrrements where the 
label States that Palonosetron Hydrochloride is steriEe 

ADDITIONAl REQUIREMENTS 

a IPackacing and Storage: Preserve En well-ciosed contain- 
ers. Storę at controlled room temperaturę, protected 
from light. 

■ Labeling: Where it is intended for use En prepanng in- 
jeetable dosage forms, the label States that it is sterile or 
must be subjected to further processing d u ring the prep¬ 
aration of injectable dosage forms. 

* USP reference standards (11) 

USP Endotoxin RS 
USP Palonosetron Enantiomer RS 
(3a/?)-2-[(3/?)-Gulnudidin-3-yl]-2,3,3a,4,5,6-hexahydrc- 
1 ff-benzo[de]fsoquinolin- 1 -one hydrochionde. 
C 19 H 24 N 2 O * HCI 332*87 
USP Palonosetron Hydrochlonde RS 
USP Palonosetron Related Compound A RS 
Palonosetron N-oxide; 

(3a5)-1-Oxa-2-[(35)-quinucl«din-3-y[]-2,33 a A5,6-hex- 
ahydro -1 H-benzo[de|isoquinoIine 1 -oxide* 

C 19 H 24 N 2 O 2 312,41 

USP Palonosetron Related Compound B RS 
Palonosetron-3-ene N-oxtde; 

(35)-3-(1 -Oxo-5, ó-dihydro-1 77-benzo[de]isoquinolin- 
2(4H)-yl)quinuclidine 1-oxide, 

Ci5H 2 2^0 2 310.39 

USP Palonosetron Related Compound C RS 
Palonosetron 5,ff-dia$tereomer; 
(3a5)-2-[(3/?)-Gufnuclidin-3-ylj-2,3,3a,4,5 ó-hexahydro- 
U 7 -benz 0 [de]isoquinolln- 1 -one hydrochloride* 
C 19 H 24 N 2 O ■ HCI 332,87 
USP Palonosetron Related Compound D RS 
Palonosetron ftS-diastereomer or palonosetron 3a- 
epimer; 

(3afl)-2-[(35)-Quinuclidin-3-yl]-2,3,3a,4,5,ó-hexahydro- 
1 H-benzG[dejisoquinolin- 1 -one hydrochloride* 
C 19 H 24 N 2 O ■ HCI 332,87 
USP Palonosetron Related Compound E RS 
Palonosetron-3-ene; 

2-[(35)-Quinuclidin-3-yi]-2 / 4 / 5,6-tetrahydro-l H-benza 
[de]isoqutnolin-l -one hydrochloride, 

C 19 H 22 N 2 O ■ HCI 330.85 


Pamabrom 


H.C NHL 

>C°H 

HjC 



CnHwBrNsOa 348*20 

S-Bromo^.Z-dihydro-^B-dimethyM^H-purine^Ó-dione 
compound with 2-amino-2-meihyM-propanol (1:1)* 
8-Bromotheophylline compound with 2-anmno-2-methyt- 
1-propanol (1:1) [606-04-02], 

» Pamabrom contains not less than 72.2 percent 
and not morę than 76.6 percent of 8 -bromothe- 
ophylline (OhbBrNhOz), calculated on the anhy- 
drous basis; and not less than 24.6 percent and 
not morę than 26.6 percent of 2 -amino 
2-methyi-l-propanol (GHuNO), calculated on 
the anhydrous basis. 

Packaging and storage—Preserve in welLciosed contain- 
ers. 

USP Reference standards (11)— 

USP 8-Bromotheophylline RS 

8-Bromo-3,7-dthydro-l ,3-dimethyl-l tf-punne-2,ó-dione. 
C 7 H 7 N,0 2 Br 259.06 
USP Theophylline RS 

Identification—It responds to the Thin-layer Chromał 0 - 
graphic Identification Test (2G1}, using a solvent system eon- 
sisting of a mixture of xylene, methanol, and glacial acetic 
acfd (11:2:1) and a Standard solution and a Test solution pre¬ 
pa red as directed below: the Rr value of the principa! spot, 
whlch appears as a dark spot against a green background, 
from the Test sofution corresponds to that obtameeffrom the 
Standard solution. 

Standard solution —Transfer an accurateiy weighed quan- 
tlty of about 20 mg of USP 8-Bromotheophylline RS to a 
100-mL volumetnc fiask, add 25 mL of water, 50 ml of 
methanol, and a smali amount of diiute ammonEum hydrox- 
ide. Swirl the fiask to effect solution. Diiute the eon ten ts of 
the fiask with methanol to volume, and mix. 

Test solution —Transfer an accurateiy weighed guantity of 
about 25 mg of Pamabrom to a 100-mL volumetric fiask, 
add 25 mL of water, and swirl to dissolve. Diiute the eon- 
tents of the fiask with methanol to yolume, and mix. 

Water Defermmation, Method i (921): not morę than 
3%, 


Delete the folfowing: 

*Heavy metais, Method II (231); 20 \xg per g.* (om™i i-] an - 

limit of fheophylłine— 

Difuting solution, Mobile phase, and Chromalographic sys- 
tem—Proceed as directed in the Assay for 8-bromotheophyh 
linę. 

Standard solution —Dissolve an accurateiy weighed guan¬ 
tity of USP Theophylline RS rn Diluting solution, add a few 
drops of ammonlum hydroxEde, sonicating Ef necessary, to 
obtain a solution having a known concentration of about 
1 mg of USP Theophylline RS per mL. Diiute a volume of 
this sofution quantitatively, and stepwise if necessary, with 
Diluting solution to obtain a solution having a known con- 
centration of about 5 pg per mL. 

Test solution —^Transfer an accurateiy weighed guantity of 
about 200 mg of Pamabrom to a 200-mL volumetric fiask, 
Add about 50 mL of D/7uf/ng solution , and sonicate for 
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5 minutes, Cool to room temperaturę, di lute with Diiudng 
solution to volume, and mix. 

Procedurę^ Separately Enject equal volumes (about 20 jliL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the re- 
sponses for the major peaks* CaJculate the percentage of 
tneophylfine in the portlon of Pamabrom taken by tne 
formula: 

20(C / W)(ru / rs) 

in which C is the concentration, In pig per mL, of USP Theo- 
phylline RS in the Standard solution , W is the weight, in mg, 
of Pamabrom taken, and fu and are the peak responses of 
theophylJine obtained from the Test solution and the Stan¬ 
dard solution , respectively: not morę than 0.5% is found, 
Assay for S-bromolheophyillme— 

Diluting solution —Prepare a mixture of water and metha- 
nol (70:30). 

Mobile phase*—Prepare a ffltered and degassed mixture of 
water, methanol, and glacial acetic acid (69:30:1), filter, and 
degas* Make adjustments if necessary (see System Suitability 
under Chromotography (621)). 

Internal standard solution —Dissolve an accurately 
weighed quantity of caffelne In Diluting solution , and di lute 
quantitative!y, and stepwlse if necessary, to obtain a solution 
having a concentration of about 125 jug of caffelne per mL. 

Standard p repa radon —Dissolve an accurately weighed 
guantity of USP 8-Bromotheophyllme RS in Diluting solution , 
add a few drops of ammonium nydroxide, sonicatlng if nec¬ 
essary, to obtain a sofullon having a known concentration 
of about 0.75 mg of USP 8-Bromotheophylline RS per mL. 
Transfer 5.0 mL of this solution to a 100-mL vofumetnc fiask, 
add 10.0 mL of Internal standard solution , di lute with Mobiie 
phase to vofume, mix, and filter. 

Assay preporatbn— Transfer an accurately weighed quan- 
tity of about 200 mg of Pamabrom to a 200-mL volumetric 
fiask, add about 50 mL of Diluting solution and two drops of 
ammonium hydroxide, and sonicate for 5 minutes, [NOTĘ —If 
a bazy solution Is present after 5 mlnutes of sonication, add 
1 additional drop of ammonium hydroxide*] Cool, dilute 
with Diluting solution to votume, and mix. Transfer 5.0 mL of 
thls solution to a 100-mL volumetric fiask, add 1O.0mL of 
Interno! standard solution , dilute with Mobile phase to vof- 
ume, mix, and filter. 

Chromatographic system (see Chromotography (621))—The 
liquid chromatograph Is eaulpped with a 280-nm detector 
and a 4.6-mm x 1 5-cm column that contarns packing LI. 

The flow ratę is about 1 *5 ml per minutę. Chromatograph 
20 jiL of the Standard preparation , and record the peak re¬ 
sponses as directed under Procedurę: the relative retention 
times are about 0,6 for caffelne and 1.0 for 8-bromothe- 
ophylJine, the resolution, R, between caffeine and 
8-bromotheophylline is not less than 2.0, and the re!ative 
standard devlation for replicate injections is not morę than 
2.0%, 

Procedurę —Separately inject equal volumes (about 20 jiL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks* Caiculate the quan- 
tity, tn mg, of 8-bromotheophymne (CjhbBrrsbGz) in tne 
portion of Pamabrom taken by the formula: 

4000 C(/W fis) 

in which C is the concentration, in mg per mL, of USP 
8-Bromotheophylline RS in the Standard preparation, and R u 
and R$ are the peak response ratios of the 8-bromotheophyl- 
linę peak and the internal standard peak obtained from the 
Assay preparation and the Standard preparation, respectively. 

Assay for 2-ammo 2 methyl1 -propanol—Dissolve 
about 1 g of Pamabrom, accurately weighed, in 10 mLof 
water by warming gently on a steam bath untll the solution 


is elear, Cool, add methyl orange TS, and titrate with 0.5 N 
hydrochlortc add V5. Perform a blank determination, and 
make any necessary correction (see Titrimetry {5 41))* Each 
ml of 0.5 N hydrochloric add is equivalent to 44.57 mg of 
C.HtiNO. 


Pamidronate Disodium 





C^H 9 NNa z O ? P 2 • 5H 2 G 369.11 
Phosphonic acid, (3-amino-l -hydroxypropyltdene)bis-, 
disodium salt, pentahydrate, 

Disodium dihydrogen (3-amino-1-hydroxypropyl- 
idene)diphosphonate, pentahydrate [109552-15-0], 
Anhydrous 279.06 [57248-88-1]. 

» Pamidronate Disodium contains not less than 
98*0 percent and not morę than 102*0 percent of 
GHęNNa^OyP^ calculated on the anhydrous 
basis* 

Padcagmg and storage —Preserve in tight containers. 
Storę at a temperaturę not exceeding 3GT 

USP Reference standairds (11)— 

USP Beta Alaninę RS 

3-Aminopropionic acid, 

USP Pamidronate Disodium RS 
Garity and color of sofliot ioh— 

Test preparation 1 —Dissolve 1.0 g En 50 mL of water with 
gentle warming. Cool to room temperaturę. 

Test preparation 2— Dissolve 1.0 g in 25 ml of 2 N so- 
dium hydroxide solution with gentle warming, Cool to 
room temperaturę. 

Procedurę —Examine Test preparation 1 and Test prepara¬ 
tion 2: the Solutions are elear. Separately measure the ab- 
sorbance of each of these Solutions at 420 nm in 4-cm cells, 
using water as the blank for Test preparation 1 and using 
2 N sodium hydroxide solution as the blank for Test prepara¬ 
tion 2: the absorbance of each sotution is not morę than 
0 , 10 . 

Identification— 

A: Infrared Absorpdon (197K). 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation, as obtained in 
the Assay. 

C: ft meets the requirements of the pyroantimonate pre- 
cipitate test for Sodium (191). 

ftftkrobial enumerafion tests (61) and Tests for speti- 
fied mkroorgamsms (62)—'The total aerobic microbial 
count does not exceed 1000 cfu per g, and the total conv 
bined yeasts and molds count does not exceed 100 cfu per 
9* 

pH (791): between 7.8 and 8,8, in a solution (1 in 100), 
Water Determination, Method I (921): between 23.0% 
and 25.5%. 


Del e te the following: 

®Heavy meta!s, Method II (231): 20 pg per g.* (Df f !cia < Han , 

20] B] 


USP Monographs 






USP Monographs 


5552 Pamidronate / Officiat Monographs 


USP 40 


Related compourods— 

TEST 1 — 

Adsorbent: 0.25-mm layer of chromatographic stlita gel 
mixture. 

Test solution —Transfer 30 mg of Pamidronate Disodium 
to a 10-mL volumetric fiask, dissoive in and difute with 
water to volume, and mix, 

Standard soiution —Dtssolve an accurately weighed quan- 
tity of USP Beta Alaninę RS in water, and dilute quantita- 
tive!y, and stepwise if necessary, with water to ootain a so- 
lution containing 0.006 mg of beta alaninę per ml. 

Application volume: 10 uL 

Developing solvent system: a mixture of methanol, di- 
isopropyl ether, and 25% ammonia (9:8:4), 

Spray reagent —Dissolve 0,2 g of ninhydrin in 100 ml cf a 
mixture of butyl alcohol and 2 N acetic add (95:5). 

Procedurę —Proceed as directed for Thin-Layer Chromatog¬ 
raphy under Chromatography {6 21). Dry the piąte between 
100 D and 105 CI until the ammonia disappears completely. 
Spray with Spray reagent , and heat between 100° and 105° 
for about 15 minutes. Examine the ptate under white Irght. 
The spot obtained from the Test soiution havinq an value 
of about 0.5 is not greater in slze or Intensity than the cor- 
responding spot obtained from the Standard solution: not 
morę than 0.2% of beta aJanine is found, EvaJuate any other 
additronal spot in the chro mato gram of the Test solution, 
and determine the percentage of to tal other impurities (ex- 
duding beta alaninę). 
test z— 

Mobile phase —Proceed as directed in the Assay. 

Impurity stock solution 7—Transfer about 300 mg of 
ortho-phosphoric add, accurately weighed, to a 1000-mL 
volumetric fiask, dissolve in and dilute with water to vol- 
ume, and mix. 

Impurity stock solution 2 ■—Transfer about 25Gmg of phos¬ 
phorous acid, accurately weighed, to a 1000-mL volumetric 
fiask, dissolve m and difute with water to volume, and mix. 

impurity standard solution —Transfer 2.0 mL each of impu¬ 
rity stock solution 1 and impurity stock solution 2 to a 50-mL 
voiumetric fiask, dilute witn water to voiume, and mix. 

Test solution —Prepare as directed for the Assay prepara- 
tion , 

Chromo tog raphic system (see Chromatography (621))— 
Proceed as directed in the Assay, Chromatograph the impu¬ 
rity standard solution, and record the peak responses as di¬ 
rected for Procedurę: the efution order is a phosphate peak 
foltowed by the phosphite peak; the resolution, R, between 
the two peaks ts not less than 2.5; the re!ative standard 
deviation for replicate injections, determined from the phos¬ 
phate peak, is not morę than 10%; and the relative stan¬ 
dard deviation for replicate injections, determined from the 
phosphite peak, is not morę than 20%. 

Procedurę —Separately inject equal volumes (about 
100 pL) of the Impurity standard solution and the Test solu¬ 
tion into the chromatograph, record the chromatograms, 
and measure the responses for the major peaks. Calcufate 
the percentage of phosphates as ortho-phosphoric add in 
the portion of Pamidronate Disodium taken oy the formula: 

0.2 m/W)(ru/rs) 

in which is the weight, in mg, of ortho-phosphoric acid 
taken to prepare the impurity stock solution 1; W is the 
weight, in mg, of Pamidronate Disodium taken to prepare 
fhe Test solution; and r u and r 5 are the phosphate peak re¬ 
sponses obtained from the Test solution a na the impurity 
standard solution, respectively; not morę than 0,5% of phos¬ 
phate, determined as ortho-phosphoric acid, is found. 


Calculate the percentages of phosphites as phosphorous 
add in the portion of Pamidronate Disodium taken by the 
formula: 

0 ,2(W 2 /W)(r u /rs) 

in which W 2 is the weight, in mg, of phosphorous acid 
taken to prepare the impurity stock solution 2; W is as de- 
fined above; and and r 5 are the phosphite peak responses 
obtained from the Test solution and the Impurity standard 
solution , respeetively: not morę than 0.5% of phosphite, de¬ 
termined as phosphorous acid, is found; and not morę than 
0,5% of total phosphate and phosphite combined is found. 

Calculate the percentage of any other impurity in the par- 
tion of Pamidronate Disodium taken by the formula: 

G.2(W t / W){r } /r s ) 

in which W\ and W are as defined above; o is the peak 
response of any other impurity in the Test solution; and r 5 is 
the response of the phosphate peak obtained from the im¬ 
purity standard solution: not morę than 0,5% of to ta i other 
impurities (excluding beta alaninę, phosphate as ortho-phos¬ 
phoric acid, and phosphite as phosphorous acid) is found, 
the results for Test 1 and Test 2 being added, 

Assay— 

Mobile phase—To 2500 ml of water, add 0.47 mL of an- 
hydrous formie add, adjust with 2 N sodium hydroxide solu¬ 
tion to a pH of 3,5, filter, and degas. Make adjustments if 
necessary (see System Suitability under Chromatography 
(621)). [NOTĘ —The smali amounts of formie add have a 
strong influence on the retention times.] 

Standard preparation—DhsoWe an accurately weighed 
guantity of USP Pamidronate Disodium RS in water, and di¬ 
fute quantitatively, and stepwise if necessary, with water to 
obtain a solution having a known concentration of about 
2 mg per mL, 

Assay preparation —Transfer about 100 mg of Pamidronate 
Disodium, accurately weighed, to a 50-mL volumetric fiask, 
disso!ve in and dilute with water to voJume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is equipped with a refractive index 
detector and a 4.6-mm x10-cm column that contains pack- 
inq L23, The flow ratę is about 1,0 ml per minutę. The 
column temperaturę is maintained at 35°. Chromatograph 
the Stand ara preparation , and record the peak responses as 
directed for Procedurę: Lhe tailing factor as not less than 0.3 
and not morę than 1.2; and the relative standard deviation 
for replicate injections is not morę than 2.0%. 

Procedurę— Separately inject equal volumes (about 
100 pL) of the Standard preparation and the Assay prepara¬ 
tion into the chromatograpn, record the chromatograms, 
and measure the responses for the major peaks. Calculate 
the guantity, In mg, of C 3 H 9 NNa 20 7 P 2 In the portion of 
Pamidronate Disodium taken by the formula: 

5QC(ru/rs) 

in which C is the concentration, in mg per mL, of USP Pam¬ 
idronate Disodium RS in the Standard preparation; and ru 
and fs are the peak responses obtained from the Assay prep¬ 
aration and the Standard preparation, respectively. 


Pamidronate Disodium for Baijjection 

» Pamidronate Disodium for injection is a sterile, 
freeze-dried mixture of Pamidronate Disodium 
and suitable excipients. It contains not less than 
93.0 percent and not morę than 108.0 percent of 
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the labeled amount of pamidronate disodium 
(C 3 H 9 NNa 2 Q 7 P 2 ). 


Changę to read: 

Packagmg and storage— Preserve as described In *Pack- 
oging and Storage Reguirements (659), Injection Packaging, 
Packaging for constitution* (cni-m$?qi7 > Storę at contro! led 
room temperaturę. 

USP Reference standards (11)— 

USP Beta Alaninę RS 

3-Aminoproplonic acid* 

USP Endotoxin RS 

USP Pamidronate Disodium RS 

Consfifyfed solution—At the time of use, it meets the 
requirements for Injection s and implanted Drug Products (1), 
Specific Tests, Completeness and ćlarity of Solutions 
Identification—The retention time of the major peak En 
the chromatogram of the Assay preparation corresponds to 
that in the chromatogram of the Standard preparation, as 
obtained in the Assay. 

Bacfenal £ndofoxins Test (85)—lt contains not morę 
than 3.88 USP Endotoxrn Units per mg of anhydrous pami¬ 
dronate disodium* 

Uniformity of dosage ynits (905); meets the require- 
ments for Welght Vanation. 

pH (797): between 6,0 and 7,0, determined in a solution 
constituted as directed in the labeling. 

Particuiate Matter in Bnjections (788): meets the re- 
quirements for smaH-yolume injecttons. 

Water Determination, Method la (921): not moce than 
5%. 

Limit of beta alaninę— 

Adsorbent, Application volume, Deveioping solyent system , 
and Spray reagent— Proceed as directed for Related com- 
pounas, Test i under Pamidronate Disodium. 

Standard solution —DissoIve an accurately weighed quan- 
tity of USP Beta Alaninę RS In water, and oilute quantita- 
tively, and slepwise if necessary, wlth water to obtain a so- 
fution eontaimng 0.0075 mg of beta alaninę per mL 
Test solution —Reconstitute the vfal with the approprEate 
amount of water to obtain a solution having a concentra- 
tlon of 3 mg of anhydrous pamidronate disodium per mL, 
based on the fabel claim. 

Procedurę — Proceed as directed for Thin-Layer Chromo- 
tography under Chromatogrophy (62 1). Dry the piąte be¬ 
tween 100° and 7 05° untif the ammonia disappears com- 
pletely, Spray with Spray reagent, and heat between 1Q0 D 
and 7 05° for about 7 5 minutes. £xamEne the piąte under 
wbite light. The spot bavlng an R F value of about 0.5 ob¬ 
tained from the Test solution Es not greater in size or inten- 
sity than the corresponding spot obtained from the Stan¬ 
dard solution: not morę than 0.25% of beta alaninę Es found. 
Other reguirements—It meets the requirements under 
Stenlity Tests (71) and for Labeling (7), Labels and Labeling for 
Injectable Products. 

Assay— 

Mobile phase and Chromatographic system —Proceed as di¬ 
rected in the Assay under Pamidronate Disodium. 

Standard preparation —Dissolve an accurately wetghed 
guantity of USP Pamidronate Disodium RS in water, and db 
lute quantitatively, and stepwise Ef necessary, with water to 
obtain a solution haying a known concentration of about 
2.5 mg per mL* Calculate the concentration, G, of anhy¬ 
drous pamidronate disodium, the molecular weights of an¬ 
hydrous and penta hydra te pamidronate disodium beEng 
279.06 and 369.71, respectlvely. 

Assay preparation— Constitute a suitable number of vials 
of Pamidronate Disodium for Injection with the approphate 


amount of water to obtain a solution having a known con¬ 
centration of about 2 mg of anhydrous pamidronate diso¬ 
dium per mL, based on the label claim. 

Procedurę— Sępa rately mject ecjual volumes (about 
100 pi) of the Standard preparation and the Assay prepara¬ 
tion into the chromatograpn, record the chromatograms, 
and measure the responses for the major peaks* Calculate 
the percentage of CiHgNNazO^ In the portlon of Pamidro¬ 
nate Disodium for fnjection taken by the formula: 

100(G /Cu)(r v /rs) 

In which Q is as deftned under the Standard preparation; C u 
is the concentration, in mg per ml, of anhydrous pamidro¬ 
nate disodium in the Assay preparation; and r u and r s are the 
peak responses obtained from the Assay preparation and the 
Standard preparation, respective!y. 


Painicireaftm ____ 

Pancreatin. 

Pancreatin [8049-47-6]. 

» Pancreatin is a substance containing enzymes, 
principally amylase, lipase, and protease, ob¬ 
tained from the pancreas of the hog, Sos scrofo 
Linne var. domesticus Gray (Fam. Suidae) or of 
the ox, Bos taurus Linne (Fam. Bovidae). Pancrea¬ 
tin contains, in each mg, not less than 25 USP 
Units of amylase activity, not less than 2.0 USP 
Units of lipase activity, and not less than 25 USP 
Units of protease activity. Pancreatin of a higher 
digestive power may be labeled as a whole-num- 
ber multiple of the three minimum activities or 
may be ailuted by admixture with lactose, or 
witn sucrose containing not morę than 3.25 per- 
cent of starch, or with pancreatin of lower diges- 
tive power. 

NOTĘ— One USP Unit of amylase activity is con- 
tained in the amount of pancreatin that decom- 
poses starch at an initial ratę such that 0.16 juEq 
of glycosidic linkage is hydrolyzed per minutę 
under the conditions of the Assay for amylase 
activity. 

One USP Unit of lipase activity is contained in 
the amount of pancreatin that iiberates 1.0 pEq 
of acid per minutę at a pH of 9.0 and 37° under 
the conditions of the Assay for lipase activity. 

One USP Unit of protease activity is contained 
in the amount of pancreatin that under the con¬ 
ditions of the Assay for protease activity hydro- 
lyzes casein at an initial ratę such that there is 
liberated per minutę an amount of peptides not 
precipitated by trichloroacetic acid that gives the 
same absorbance at 280 nm as 15 nmol of tyro- 
stne. 

Packaging and storage— Preserve in tight containers, at a 
temperaturę not exceeding 30°. 

USP Reference standards (11)— 

USP Bile Salta RS 

USP Pancreatin Amylase and Protease RS 
USP Pancreatin Lipase RS 
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Microbtal enumeration tests (61) and Test s for specl- 
fied microorganisms (62)—It meets the requirements of 
the test for absence of Salmonella species and Escherichia 
coli. 

Loss on drying (731)—Dry it in vacuum at 60° for 4 hours: 
it loses not morę than 5,0% of its weight 
Fat —Place 2.0 g of Pancreatin in a fiask of about 50-mL 
capacity, add 20 mL of ether, insert the stopper, and set it 
aside for 2 hours, mixing by rotatlng at frequent intervals. 
Decant the supernatant ether by means of a guiding rod 
mto a plain fifter about 7 cm in diameter, previously motst- 
ened with ether, and collect the fiEtrate in a tared beaker. 
Repeat the extraction with a 10»ml portton of ether, pro- 
ceedrng as directed before, then witn another 10-mL por- 
tion of ether, and transfer the ether and the remarnder of 
the Pancreatin to the fifter. Allow to drain, evaporate the 
ether spontaneously, and dry the residue at 105° for 
2 hours: the residue of fat oblained from Pancreatin possess- 
ing three or morę times the three minimum actmties 
weighs not morę than 120 mg (6,0%); that obtained from 
Pancreatin possessing less than three times the three mini¬ 
mum activfties weigns not morę than 60 mg (3.0%), 

Assay for amylase actmty (Starch digestive power)— 

phi 6.8 phosphate buffer— On the day of use, dissolve 
13,6 g of monobasic potassium phosphate in water to make 
500 mL of solutiom Dissolve 14.2 g of anhydrous dibasic so¬ 
dium phosphate in water to make 500 mL of solution. Mix 
51 mL of the monobasic potassium phosphate solution with 
49 mL of the dibasic sodium phosphate solution, if neces¬ 
sary, adjust by the dropwise addition of the approprrate so- 
lution to a pH of 6.8. 

Substrate solution-^ On the day of use, strr a portion of 
purified soluble starch equivalent to 2.0 g of dried substance 
willi 10 ml of water, ano add tliis mixture to 160 mL of 
boiling water. Rinse the beaker with 10 mL of water, add it 
to the hot solution, and heat to boiling, with continuous 
mixing. Cool to room temperaturo, and add water to make 
200 mL. 

Standard preparation —Weigh accurately about 20 mg o ; 
USP Pancreatin Amylase and Protease RS into a suitable 
mortar Add about 30 mL of pH 6:8 phosphate buffer ; and 
triturate for 5 to 10 minutes. Transfer the mixture with the 
aid of pH 6.8 phosphate buffer to a 50-mL vo!umetric fiask, 
dilute with pH 6.8 phosphate buffer to volume, and mix. Cal- 
culate the activity, in USP Units of amylase activity per mL, 
of the resulting solution from the decfared potency on the 
label of the USP Reference Standard. 

Assay preparation —For Pancreatin having about the same 
amylase activity as the USP Pancreatin Amylase and Protease 
RS, weigh accurately about 40 mg of Pancreatin into a suita- 
bfe mortar. [notę —For Pancreatin having a different amylase 
activlty, weigh accurately the amount necessary to obtain 
an Assay preparation having amylase activity per ml corre- 
sponding approximately to that of the Standard preporo- 
Łion.} Add about 3 mL of pH 6.8 phosphate buffer , and tritu* 
ratę for 5 to 10 minutes. Transfer the mixture with the aid 
of pH 6.8 phosphate buffer to a 100-mL volumetric fiask, di¬ 
lute with pH 6.8 phosphate buffer to volume, and mix. 

Procedurę —Prepare four stoppered, 250-mL conlcal flasks, 
and mark them 5, U, 85, and BU. Pipet into eatli fiask 
25 mL of Substrate solution , 10 mL of pH 6.8 phosphate 
buffer , and 1 mL of sodium chloride solution (11.7 in 1000), 
insert the stoppers, and mix. Place the flasks in a water balh 
maintained at 25 ±04°, and allow them to equilibrate. To 
flasks BU and 85 add 2 mL of 1 N hydrochloric add, mix, 
and return the flasks to the water bath, To flasks U and BU 
add 1,0-mL portions of the Assay preparation, and to flasks 5 
and 85 add 1,0 mL of the Standard preparation. Mix each, 
and return the flasks to the water bath. After 10 minutes, 
accurately timed from the addition of the enzyme, add 
2-mL portions of 1 N hydrochloric add to flasks 5 and U, 
and mix. To each fiask, with continuous stirring, add , 

10.0 mL of 0.1 N iodine VS, and immediatefy add 45 mL of 


0.1 N sodium hydroxide. Place the flasks in the dark at a 
temperaturę between 15° and 2S Q for 15 minutes. To each 
fiask add 4 mL of 2 N sulfuric acid, and titrate with 0.1 N 
sodium thiosulfate V5 to the disappearance of the blue 
colon Cafculate the amylase activity, in USP Units per mg, 
of the Pancreatin taken by the formula: 

100 (Cs/W u )(Vm- Vu)/(V B s- V i) 

in which Q is the amylase activity of the Standard prepora - 
tion, in USP Units per mL, W u is the amount, in mg, of 
Pancreatin taken, and V Ut V§u, and I4s are the volumes, in 
mL, of 0.1 N sodium thiosulfate consumed in the titratśon of 
the Solutions in flasks U t 5, BU, and 85, respectively. 

Assay for lipase actiwity (Fat digestive power)—* 

Acacia solution ^Centrifuge a solution of acacia (1 in 10) 
until elear. Use only the elear solution. 

Olive oil substrate —Combi ne 165 mL of Acacia sof u don, 

20 mL of olfve oil, and 15 g of crushed ice in the cup of an 
electric blender. Cool the mixture in an rce bath to 5°, and 
homogenize at high speed for 15 minutes, intermlttently 
cool ing in an ice bath to prevent the temperaturę from ex- 
ceeding 30 fi , 

Test for suitability of mixing as follows. Place a drop of 
the homogenate on a microscope slide, and gently press a 
cover slide in place to spread the liquid. Examine the entire 
field under high power (43x obiective lens and 5x ocular), 
using an eyepiece eąuipped witn a calibrated micrometer. 
The substrate is satisłactory if 90% of the particles do not 
exceed 2 pm in diameter and nonę exceeas 10 ^m in 
diameter. 

Buffer solution —Disso!ve 60 mg of tris(hydroxymethyl)- 
aminomethane and 234 mg of sodium chloride in water to 
make 100 mL. 

Bile salts solution —Prepare a solution to contain 80.0 mg 
of USP Bile Salts RS in each ml. 

Standard test dilution —Suspend about2Q0mg of USP 
Pancreatin Lipase RS, accurately weighed, in about 3 mL of 
cold water in a mortar, triturate for 10 minutes, and add 
cold water to a volume necessary to produce a concentra- 
tion of 8 to 16 USP Units of lipase activity per mL, based 
upon the dęcia red potency on the label of the USP Refer¬ 
ence Standard. Maintam the suspension at 4°, and mix 
before using. For each determination withdraw 5 to 10 mL 
of the cold suspension, and allow the temperaturę to rise to 
20° before pipeting the exact vofume. 

Assay test dilution —Suspend about 200 mg of Pancreatin, 
accurately weighed, in about 3 mL of cold water in a mor¬ 
tar, triturate for 10 minutes, and add cold water to a vol- 
ume necessary to produce a concentration of 8 to 16 USP 
Units of lipase aotivity per mL, based upon the estimated 
potency of the test materiał. Maintain the suspension at 4°, 
and mix before usinp. For each determination withdraw 5 
to 10 mL of the colo suspension, and allow the temperaturę 
to rise to 20 D before pipeting the exact volume. 

Procedurę —Mix 10.0 mL of 0!ive oil substrate, 8.0 mL of 
Buffer solution, 2.0 ml of Bile salts solution , and 9.0 mL of 
water In a jacketed alass vessel of about 50-mL capacity, the 
outer cham ber of which is connected Lo a thermostatically 
controlled water bath. Cover the mixture, and sttr continu- 
ously with a meehanical stirring device. With the mixture 
maintained at a temperaturę of 37 ±0.1°, add 0.1 N sodium 
hydroxide VS, from a miemburet inserted through an open- 
ing in the cover, and adjust to a pH of 9.20 potentiometri- 
caTly using a calomel-glass electrode system. Add 1.0 mL of 
the Assoy test dilution, and then continue adding the 0.1 N 
sodium nydroxide VS for 5 minutes to maintain the pH at 
9.0, Determine the volume of 0.1 N sodium hydroxide VS 
added after each minutę. 

In the same manner, titrate 1.0 mL of Standard test 
dilution , 

Calcuiation of potency —Plot the volume of 0,1 N sodium 
hydroxide VS titrated against time. Using only the points 
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which fali on the straight-line segment of the curve, calcu* 
late the mean acidity released per minutę by the test speci- 
men and the Standard. Taking into consideration the dilu- 
tion factors, calculate the lipase activity, in USP Units, of the 
Pancreatin taken by comparison to the actmty of the Stan¬ 
dard, using the Iipase activity stated on the tabel of USP 
Pancreatin Lipase RS. 

Assay for protease acthrity (Casein digestive 
power)— 

Cosein substrate—Place 1.25 g of finefy powdered casein 
in a 100-mL conicat fiask contain ing 5 mL of water, shake to 
form a suspension, add 10 mL of 0.1 N sodium hydroxide r 
shake for 1 minutę, add 50 mL of water, and shake for 
about 1 hour to dissolve the casein* The resulting solution 
should have a pH of about 8* If necessary, adiust the pH to 
about 8, using 1 N sodium hydroxide or 1 N nydrochloric 
add. Transfer the solution to a 100-mL volumetric fiask, dl 
tutę with water to volume, and mix* Use this substrate on 
the day it is prepared* 

Buffer solution —DIssolve 6,8 g of monobasic pofassium 
phosphate and 1,8 g of sodium hydroxide in 950 mL of 
water in a 1000-mL volumetric fiask, adjust to a pH of 7.5 ± 
0.2, using 0.2 N sodium hydroxide, dilute with water to 
volume, and mix* Storę this solution in a refrigerator. 

Trkhloroocetk ocid solution— Dissolve 50 g of trichloroace- 
tic acid in 1000 mL of water. Storę this solution at room 
temperaturę. 

Filter paper— Determine the suitability of the fflter paper 
by filtering a 5-mL portion of Trkhloroocetk add solution 
tnrough tne paper and measuring the absorbance of the 
filtrate at 280 nm, using an unfiltered portion of the same 
Trkhloroocetk add soiution as the blank: the absorbance is 
not morę than 0.04, If the absorbance is morę than 0.04, 
the filter paper may be washed repeatedly with Trichloroace - 
tk acid solution until the absorbance of the filtrate, deter- 
mined as above, is not morę than 0.04, 

Standard test dilution—Add about 100 mg of USP Pancre¬ 
atin Amylase and Protease RS, accurately weighed, to 
100.0 mL of Buffer solution , and mix by shaking intermit- 
tently at room temperaturę for about 25 minutes* Dilute 
quantitativefy with Buffer solution to obtain a concentratron 
of about 2.5 USP Units of protease activity per mL, based 
on the potency declared on the label of the Reference Stan¬ 
dard, 

Assay test difution —Weigh accurately about 100 mg of 
Pancreatin into a mortar. Add about 3 mL of Buffer solution, 
and triturate for 5 to 10 minutes, Transfer the mixture with 
the aid of Buffer solution to a 100-mL volumetric fiask, dilute 
with Buffer soiution to volume, and mix. Dilute quantitativey 
with Buffer solution to obtain a dii u tion that corresponds in 
activity to that of the Standard test dilution * 

Procedurę—Label test tubes in duplicate Si, 52, and 5j fo' 
the standard senes, and U for the sample. Pipet into tubes 
Si 2.0 mL, into 5* and U 1*5 mL, and into Si 1.0 ml of Buffer 
solution * Pipet into tubes 5i 1*0 mL, into S 2 1.5 mL, and into 
S 3 2,0 mL of the Standard test dilution. Pipet into tubes U 
1.5 mL of the Assay test dilution. Pipet into one tubę each of 
Si, 52, 5a, and U 5,0 mL of Trkhloroocetk acid solution , and 
mix, Designate these tubes as 5^, Sm, Sm, and Lfe, respec- 
tively, Prepare a blank by mixing 3 mL of Buffer solution and 
5 mL of Trkhloroacetic acid solution in a sępa ratę test tubę 
marked S* Place ail the tubes in a 40 c water bath, insert a 
glass stirring rod into each tubę, and allow for temperaturę 
eguiiibration. At zero time, add to each tubę, at timed inter- 
vals, 2*0 mL of the Casein substrate , preheated to the bath 
temperaturę, and mix* 5ixty minutes, accurately timed, after 
the add i tion of the Casein substrate stop the reaction in 
tubes 5i, 5z, Si f and U by add ing 5*0 mL of Trkhloroocetk 
acid solution at the corresponding time intervals, stir, and 
remove alf the tubes from the bath, Allow to stand for 
10 minutes at room temperaturę for compfete protein pre- 
cipitation, and filter, The filtrates must be free from haze. 
Determine the absorbances of the filtrates, in 1 -cm cells, at 


280 nm, with a surtable spectrophotometer, using the fil- 
tratę from the blank (tubę B) to set the instrument* 

Cakulation of potency —Correct the absorbance values for 
the filtrates from tubes 5i, S 2 , and Si by subtracting the 
absorbance values for the filtrates from tubes S 1H , Sm, and 
$ m , respect!vely, and plot the corrected absorbance values 
against the corresponding volumes of the Standard test dllu- 
tion used. From the curve, using the corrected absorbance 
value {U - tin) for the Pancreatin taken, and taking into 
consideration the dilution factors, calculate the protease at- 
tivity, in USP Units, of the Pancreatin taken by comparison 
with that of the Standard, using the protease activity stated 
on the label of USP Pancreatin Amylase and Protease RS* 


Pancreatin Tabiets 


» Pancreatin Tabiets contain not less than 
90.0 percent of the labeled amount of 
pancreatin, 

Packaging and storage—Preserve in tight containers, 
preferaoly at a temperaturę not exceeding 30 p * 

LabeEing —Label the Tabiets to indicate minimum pancrea¬ 
tin fat digestive power; i.e*, single strength, double strength, 
triple strength. 

USP Reference standards (11)— 

USP Bile Salts RS 

USP Pancreatin Amylase and Protease RS 
USP Pancreatin Lipase RS 

Microbial enumeratlon test* (61} and Tests for speci- 
fied microorganisms (62)—Tabiets meet the requirements 
of the test for absence of Salmonella spedes and Escherichia 
coli 

Disintegrafion (701): 60 minutes. 

Assay for amylase activity (Sfarcft digestive power)— 
Weign and finely powder not fewer than 20 Tabiets, avoid- 
ing the production of heat during the process. Proceed as 
directed in the Assay for amylase actmty under Pancreatin , 
using as the assay prepa radon an accurately weighed por¬ 
tion of the powder, egu rva lent to 40 mg of pancreatin, (Use 
an inversely proportfonate amount of the powder if the Tab- 
lets are labeled to contain a whole-number multiple of the 
minimum reguirement for pancreatin digestive activity*) 
Assay for lipase actmty ( Fat digestive power)— 

Acacia solution, Olive oil substrate , Buffer solution, Bile salts 
soiution , and Standard test difution— Prepare as directed in 
the Assay for iipase actmty under Pancreatin. 

Assay test dilution —Proceed as directed for Assay test dilu¬ 
tion in the Assay for lipase actmty under Pancreatin , using as 
the assay preparation an accurately weighed portion of the 
powder, prepared as directed in tne Assay for amylase activ* 
ity, equivalent to about 200 mg of pancreatin. 

Procedurę and Calculation of potency —Proceed as directed 
in the Assay for lipase actmty under Pancreatin . 

Assay for protease activity ( Casein digestive power )— 

Casein substrate , Buffer solution, Trkhloroacetic acid soiu¬ 
tion , Filter paper and Standard test diiution^Prepare as di¬ 
rected in the Assay for protease actmty under Pancreatin. 

Assay test dilution—Add an accurately weighed portion of 
the powder, prepared as directed in the Assay for amylase 
activity f equivalent to about 100 mg of pancreatin, to 
100*0 mL of Buffer soiution , and mix by shaking intermit- 
tently at room temperatura for 25 minutes. Difute quantita- 
tively with Buffer solution to obtain a dilution that corre¬ 
sponds in actiyrty to the Standard test dilution. 

Procedurę and Calculation of potency— Proceed as directed 
In the Assay far protease actmty under Pancreatin * 
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PancrełEpase 

» Pancrelipase is a substance containing enzymes, 
principally lipase, with amylase and protease, ob- 
tainea from the pancreas of the hog. Sus scrofa 
Linne var. domesticus Gray (Fam. Suidae). It con- 
tains, in each mg, not less than 24 USP Units of 
lipase activity, not less than 100 USP Units of 
amylase activity, and not less than 1 00 USP Units 
of protease activity, 

notę— One USP Unit of amylase activity is con- 
tained in the amount of pancrelipase that de- 
composes starch at an initial ratę such that 0.16 
pEq of glycosidic linkage is hydrolyzed per min- 
ute under the conditions of the Assay for amylase 
activity. 

One USP Unit of lipase activity is contained in 
the amount of pancrelipase that liberates 1.0 pEq 
of acid per minutę at pH 9.0 and 37° under the 
conditions of the Assay for lipase activity. 

One USP Unit of protease activity is contained 
in the amount of pancrelipase that under the 
conditions of the Assay for protease actMty, hy- 
drolyzes casein at an initial ratę such that there is 
liberated per minutę an amount of peptides not 
precipitated by trichioroacetic acid that gives the 
same absorbance at 280 nm as 15 nmol of tyro- 
sine. 

Packaging and storage— Preserve in tight containers, 
preferably at a temperaturę not exceeding 25°, 

LabelSng—Labei it to indlcate lipase activity in USP Units. 

USP Reference standards (11)— 

USP Bile Salts RS 

USP Pancreatin Amylase and Protease RS 
USP Pancreatin Lipase RS 

SV3icrobśa[ enumeration tests {61) and Tests for speca 
fied microorganisnis {62)—It meets the reauirements of 
the tests for absence of Salmonella spedes and Escherichia 
coli , 

Hoss on drying {731)—Dry it in vacuum at 60° for 4 hours: 
it loses not morę than 5.0% of its weight. 

Fat —Place 2.0 g of Pancrelipase in a fiask of about 50-mL 
cap a city, add 20 mL of ether, insert the stopper, and set 
aside for 2 hours, mtxrng by rotatlng at frequent intervais. 
Decant the supernatant ether by means of a guiding rod 
into a plain filter about 7 cm in diameter, previously moist- 
ened with ether, and coNect the filtrate in a tared beaker, 
Repeat the extractlon with a 10-mL porlion of ether, then 
with another 10-mL portion of ether, transfer the ether and 
the remainder of the Pancrelipase to the filter. Al Iow to 
drain, evaporate the ether spontaneously, and dry the resi- 
due at 105° for 2 hours; the residue of fat weighs not morę 
than 100 mg (5.0%), 

Assay for amylase activify (Starch digestive power )— 

pH 6.8 Phosphate buffer —On the day of use, dissolve 
1 3.6 g of monobasic potassium phosphate in water to make 
500 mL of solution. Dissofve 14.2 g of anhydrous drbasic so- 
dium phosphate in water to make 500 ml of solution. Mix 
51 mL of the monobasic potassium phosphate solution with 
49 mL of the dibasic sodium phosphate solution, If neces- 
sary, adjust by the dropwise addition of the appropriate so 
lution to a pH of 6,8. 

Substrate solution—On the day of use, stir a portion of 
purifted soluble starch equivalent to 2.0 g of dried substance 


with 10 mL of water, and add this mlxture to 1 60 mL of 
boiltng water* Rinse the beaker with 10 ml. of water, add it 
to the hot solution, and heat to boiling, with continuous 
mixinq, Cool to room temperaturę, and add water to make 
200 mL 

Standard preparation— Weigti accurately about 20 mg of 
USP Pancreatin Amylase and Protease RS into a suitable 
mortar. Add about 30 ml of pH 6,8 Phosphate buffer ; and 
triturate for 5 to 10 minutes, Transfer the mixture with the 
aid of pH 6.8 Phosphate buffer to a 50-mL volumetric fiask, 
dii ute with pH 6.8 phosphate buffer to volume, and mix. Cal- 
culate the activity, in USP Units of amylase activity per mL, 
of the resuiting solution from the dęcia red potency on the 
[abel of the Reference Standard. 

Assay preparation —For Pancrelipase having about 4 times 
the amylase activity of the USP Pancreatin Amylase and Pro¬ 
tease RS, weigh accurately about 10 mg of Pancrelipase into 
a suitabie mortar. [notę —For Pancrelipase having a dlfferent 
amylase activity, weigh accurately the amount necessary to 
obtain an Assay preparation havinq amylase activity per mL 
corresponding approximate[y to that of the Standard prepa¬ 
ration.] Add about 3 mL of pH 6.8 Phosphate buffer , and 
triturate for 5 to 10 minutes. Transfer the mixture with the 
aid of pH 6.8 Phosphate buffer to a 1 00-mL volumetric fiask, 
di fu te with pH 6.8 Phosphate buffer to yolume, and mix. 

Procedurę—Prepare four stoppered, 250-mt conical flasks, 
and mark them 5, U, BS, and BU. Pipet into each fiask 
25 mL of Substratę solution, 10 mL of pH 6.8 Phosphate 
buffer , and 1 mL of sodium chioride solution (11.7 in 1000), 
insert the stoppers, and mix. Place the flasks in a water bath 
maintained at 25 ±04°, and allow them to equilibrate. To 
flasks BU and BS add 2 mL of 1 N hydrochloric acid, mix, 
and return the flasks to the water bath. To flasks U and BU 
add 1.0-mL portions of Assay preparation, and to flasks 5 
and BS add l.OmL of Standard preparation. Mix each, and 
return the flasks to the water bath. After 10 minutes, accu¬ 
rately timed from the addition of the enzyme, add 2-mL 
portions of 1 N hydrochloric add to flasks 5 and U f and mlx. 
To each fiask, with continuous stirring, add 10.0 ml of 0.1 
N iodine VS, and Emmediately add 45 ml of 0.1 N sodium 
hydroxide. Place the ffasks in the dark at a temperaturę be- 
tween 15° and 25° for 15 minutes. To each fiask add 4 mL 
of 2 N su I furie add, and titratę with 0,1 INI sodium thiosul- 
fate VS to the disappearance of the biue colon Caiculate the 
amylase activity, in USP Units per mg, of the Pancrelipase 
taken by the formula: 

100 (CsfWv)(V 3 tj-Vu)/(VBs-Vs) 

in which Cs is the amylase activity of the Standard prepara¬ 
tion, in USP Units per mL, Wy is the amount, in mg, of 
Pancrelipase taken, and V u , V$, V m and V&s are the volumes, 
in mL, of 0.1 N sodium thiosulfate consumed in the titration 
of the Solutions In flasks U f 5, BU, and BS, respectively. 

Assay for lipase activity (Fat digestive power )— 

Acada solution —Centrifuge a solution of acacia (1 in 1 0) 
unfil elear Use only the elear solution, 

Olive o/7 substrate —Combine 165 mL of Acacia solution , 

20 mL of o!ive oil, and 15 g of crushed Ice In the cup of an 
electric blender. Cool the mixture in an ice bath to 5°, and 
homogenize at high speed for 1 5 minutes, intermittently 
cooling in an ice bath to prevent the temperaturę from ex- 
ceeding 30°. 

Test for suitabillty of mixing as fotlows. Place a drop of 
the homogenate on a microscope slide, and gently press a 
cover slide in place to spread the liguid. Examine the entire 
field under high power (43x objective lens and 5x ocular), 
using an eyepiece eauipped with a calibrated micrometer. 
The substrate is satisfactory if 90% of the particles do not 
exceed 2 firn in diameter and nonę exceeds 10 ym En 
diameter. 
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Buffer solution —Dbso[ve 60 mg of tris(hydroxymet:hyl)- 
aminomethane and 234 mg of sodium chloride in water to 
make 100 mL 

Bile salts solution —Prepare a sof u don to contain 80.0 mg 
of USP Bile Salts RS in each mL. 

Standard test dilutionSuspend about 200 mg of USP 
Pancreatin Lipase RS, accuratefy weighed, in about 3 mL of 
cold water in a mortar, triturate for 10 minutes, and add 
cold water to a volume necessary to produce a concentra- 
tfon of 8 to 16 USP Units of lipase activity per mL, based 
upon the dedared potency on the label of the Reference 
Standard. Maintain the suspension at 4°, and mix before 
using. For each determination withdraw 5 to 10 mL of the 
cold suspension, and allow the temperaturę to rise to 20 ° 
before pipetśng the exact volume. 

Assay test dilution —Suspend about 200 mg of Pancre- 
lipase, accurately weigheo, fn about 3 mL of cold water in a 
mortar, triturate for 10 minutes, and add cold water to a 
vofume necessary to produce a concentration of 8 to 16 
USP Units of lipase activity per mL, based upon the esti- 
mated potency of the test materiał Maintain the suspension 
at 4°, and mix before using, For each determination with- 
draw S to 10 mL of the cold suspension, and alfow the tem¬ 
peraturę to rise to 20 ° before pipeting the exact volume. 

Procedurę —Mix 1 0.0 mL of Ofive oil substrate, 8.0 mL of 
Buffer solution, 2.0 ml of Bile salts solution, and 9,0 mL of 
water fn a jacketed glass vesseJ of about 50-mL capacity, the 
outer chamber of which is connected to a thermostatically 
controfled water bath. Cover the mixture, and stir conttnu- 
ousfy with a mechanical stirring device. With the mixture 
maintained at a temperaturę of 37 ± 0 . 1 °, add OJ N sodium 
hydroxide VS, from a microburet inserted through an open- 
ing in the cover, to adjust the pH to 9.20 potentiometrEcalfy 
using a caiomeLgfass electrode system. Add I.OmL of Assay 
test dilution , and then continue adding the 0,1 N sodium 
hydroxide VS for 5 minutes to maintain the pH at 9.0. De- 
termine the volume of 0.1 N sodium hydroxide VS added 
after each minutę. 

in the same rnanner titrate 1,0 mL of Standard test 
dilution. 

Calcu la tion of potency —Plot the volume of OJ N sodium 
hydroxide VS titrated against time. Using only the points 
which fali on the straight-IEne segment of the curve, calcu- 
iate the mean addity released per minutę by the test spech 
men and the Standard. TakEng into consideration the dilu¬ 
tion factors, calculate the lipase activity, in USP Units, of the 
Pancrelipase taken by comparison to the activity of the Ref¬ 
erence Standard, using the lipase activlty statea on the label 
of USP Pancreatin Lipase RS. 

Assay for protease activity (Casein digestive power )— 

Casein substrate—P lace 1,25 g of fineiy powdered casein 
in a 1 00-mL conical fiask containing 5 mL of water, shake to 
form a suspension, add 10 mL of 0.1 N sodium hydroxide, 
shake for 1 minutę, add 50 mL of water, and shake for 
about 1 hour to dissolve the casein. If necessary, adjust to a 
pH of about 8 , using 1 N sodium hydroxide or 1 N hydro- 
chloric acid. Transfer the solution quantitatively to a 100-mL 
vofumetnc fiask, dilute with water to volume, and mix. Use 
this substrate on the day it is prepared. 

Buffer solution —Dissolve 6.8 g of monobasic potassium 
phosphate and 1.8 g of sodium hydroxide in 950 mL of 
water in a 1000-niL voJumetric fiask, adjust to a pH of 7,5 ± 
0 . 2 , using 0,2 N sodium hydroxide, dilute with water to 
volume, and mix. Storę this solution In a refrigerator. 

Tńchloroacetic add solution —Dissolve 50 g of trichloroace- 
tic acid in 1000 mL of water, This solution may be stored at 
room temperaturę. 

Filier paper —Determine the suftability of the filter paper 
by filtering a 5-mL portion of Trichioroacetic acid solution 
through the paper and measuring the absorbance of the 
fil tratę at 280 nm, using an unfiftered portion of the same 
Trichioroacetic acid solution as the blank: the absorbance is 


not morę than 0,04, If the absorbance is morę than 0,04, 
wash the filter paper repeatedly with Trichioroacetic acid so¬ 
lution unttl the absorbance of tne fil tratę, determined as 
above, is not morę than 0.04. 

Standard test dilution —Add about 100 mg of USP Pancre¬ 
atin A my łase and Protease RS, accurately weighed, to 
lOO.OmL of Buffer solution, and mix by shaking intermit- 
tently at room temperaturę for about 25 minutes. Dilute 
cjuantitativefy with Buffer solution to produce a concentra- 
tion of about 2.5 USP Units of protease activity per mL, 
based upon the dęcia red potency on the labef of the Refer¬ 
ence Standard. 

Assay test dilution —Weigh accurately about 100 mg of 
Pancrelipase into a suitable mortar. Add about 3 mL of 
Buffer solution , and triturate for 5 to 1 0 minutes. Transfer the 
mixture with the a id of Buffer solution to a 100-mL volumet- 
ric fiask, dilute with Buffer solution to volume, and mix. Di¬ 
lute quantitatfvely with Buffer solution to obtain a dilution 
that corresponds in activity to the Standard test dilution. 

Procedurę —Label test tubes in duplicate Si, S 2ł and 5* for 
the standard series, and U for the sample. Pipet into tubes 

2,0 mL, into S z and U 1 .5 mL, and into 5 3 1,0 mL of Buffer 
solution . Pipet into tubes 1.0 mL, into 52 1.5 ml, and into 
S 3 2,0 mL of the Standard test dilution. Pipet into tubes U 
1.5 mL of the Assay test dilution. Pipet into one lube each of 
5i, S 2 , S 3 , and U 5.0 mL of Trichioroacetic add solution , and 
mix. Design a te these tubes as S] B , S 2 & f 5 3 b, and U Bt respec- 
tively. Prepare a blank by mixing 3 mL of Buffer solution and 
5 mL of Trichioroacetic add solution in a separate test tubę 
marked B, Place all the tubes in a 40° water bath, insert a 
giass stirring rod into each tubę, and allow for temperaturę 
equilibration. At zero time, add to each tubę, at timed inter- 
vals, 2,0 mL of the Casein substrate, preheated to the bath 
temperaturę, and mix. Sixty minutes, accurately timed, after 
the addition of the Casein substrate stop the reaction in 
tubes 5 t, 52, 5 3 , and U by adding 5.0 mL of Trichioroacetic 
acid solution at the corresponding time intervals, stir, and 
remove all the tubes from the bath. Allow to stand at room 
temperaturę for 10 minutes for complete protein precipita- 
tion, and filter. The filtrates must be free from haze. Deter¬ 
mine the absorbances of the filtrates, in 1 -cm cells, at 280 
nm, with a suitable spectrophotometer, using the filtrate 
from the blank (tubę B) to set the instrument. 

Caicufation of potency —Correct the absorbance values for 
the filtrates from tubes 5i, S 2t and Si by subtracting the 
absorbance values for the filtrates from tubes S ]B , 5 2B/ and 

respectively, and plot the corrected absorbance values 
against the corresponding vo!umes of the Standard test dilu¬ 
tion used, From the curve, using the corrected absorbance 
value (U - U&) for the Pancrelipase taken, and taking into 
consideration the dilution factors, calculate the protease ac- 
tivity, in USP Units, of the Pancrelipase taken by comparison 
with that of the Standard, using the protease activity stated 
on the label of USP Pancreatin Amylase and Protease RS. 


iFaoncreSSpasę Capsules 

» Pancrelipase Capsules contain an amount of 
Pancrelipase equivalent to not less than 90.0 per- 
cent ana not morę than 1 50.0 percent of the la- 
beled lipase activity expressed in USP Units, the 
labeled activity being not less than 8000 USP 
Units per Capsule. They contain, in each Capsule, 
the pancrelipase equivalent of not less than 
30,000 USP Units of amylase activity, and not 
less than 30,000 USP Units of protease activity. 
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Packaging and storage —Preserve in tight containers, 
preferabty with a desiccant, at a temperaturę not exceeding 
25°, 

LabeHmg —Labef the Capsules to indicate lipase activity in 
USP Units. 

USP Reference standards {11)—■ 

USP Bile Salts RS 

USP Pancreatin Amylase and Protease RS 
USP Pancreatin Lipase RS 

Microbial en u me rat i on tests (61) and Tests for speci- 
fied mkroorganisms (62)—Capsutes meet the requtre- 
ments of the tests for absenee of Salmonello species and 
Escherichia coli, 

Loss on drying (731)—Dry the contents of 10 Capsules in 
vacuum at 60 c for 4 hours; it loses not morę than 5.0% of 
its weight. 

Assay —Weigh the contents of not less than 10 Capsules, 
and determine the average weight per capsule, Mix the 
combined contents, and proceed as directed for Assoy for 
amylase activity f Assay for lipase actwity , and Assay for prote- 
ase activity under Pancrelipase , 


Pancrelipase Deiayed-Release Capsules 

» Pancrelipase Deiayed-Release Capsules contain 
an amount of Pancrelipase equivaient to not less 
than 90.0 percent and not morę than 165.0 per- 
cent of the labeled lipase. It contains not less 
than 90.0 percent of the labeied activities of 
amylase and protease expressed in the respective 
USP Units. 

Packaątng and sto ragę—Preserve in tight containers at 
controiTed room temperaturę. 

Labefftng —Label the Capsules to indicate lipase, amylase, 
and protease activities in USP Units. The label also indicates 
that the Capsule contents are enteric-coated. 

USP Reference standards (11)“ 

USP Bile Salts RS 

USP Pancreatin Amylase and Protease RS 
USP Pancreatin Lipase RS 

Mlcrobial enumeration test s (61) and Tests for speci- 
fSed microorganisms (62)-—Capsules meet the require- 
ments of the tests for absenee of Salmonello spedes and 
Escherichia coli , 

Dissolution (711)— 

PART 1— 

Medium: simufated gastric fluid TS, without enzyme; 
800 mL, 

Apparatus 1: 100 rpm. 

Time: 60 minutes. 

Part 2— 

pH 6.0 phosphate buffer —Dissolve 8 g of sodium chloride 
and 36.8 g of monobasic potassmm phosphate in 4000 mL 
of water. Adjust with 2 N sodium hydroxide to a pH of ó.O 
± 0 . 1 . 

Medium: pH 6.0 phosphate buffer; 800 ml. 

Apparatus 2: 100 rpm. 

Time: 30 minutes. 

Standard solution —Proceed as directed under Standard 
test dilution in the Assay for lipase activity under Pancrelipase, 
except to use the Dissolution Medium in place of cold water. 


Test solution™— Empty the contents of 10 Capsules, and 
transfer an accurately weighed portion of the contents, 
equivalent to the concentration of USP Units of lipase activ- 
ity per mL in the Standard solution (between 8 and 16 Units 
per mL), to Apparatus 1. 

Procedurę —Proceed according to the conditions for Part 
1. After 1 hour, remove the baskets, and allow the excess 
Dissolution Medium to drain. Transfer the contents of each 
basket to the dissolution vesseis in Part 2 with the aid of a 
few mL of Dissolution Medium. Proceed according to the 
conditions for Part 2 . After 30 minutes, remove a 1 0-mL 
portion of the solution under test, transfer to a test tubę, 
and cool to 4°. Proceed as directed in the Assay for lipase 
activity under Pancrelipase. 

Tolerances —Not less than 75% (Q) of the labeled USP 
Units of lipase activity per Capsule is dissofved. 
loss on drying (731)—Dry the contents of 10 Capsules in 
vacuum at 60° for 4 hours: the test spędmen loses not morę 
than 5.0% of its weight. 

Assay— Weigh the contents of not łess than 10 Capsules, 
and determine the average weight per Capsule. Grind the 
contents, mix the combi ned contents, and proceed as di¬ 
rected in the Assay for lipase activity, the Assay for amylase 
activity, and the Assay for protease act:vity under Pancre¬ 
lipase. 


PaaicreHpase TabSets 

» Pancrelipase Tablets contain an amount of Pan¬ 
crelipase equiva!ent to not less than 90.0 percent 
and not morę than 150.0 percent of the labeled 
lipase activity expressed in USP Units, the labeled 
activity being not less than 8000 USP Units per 
Tablet. They contain, in each Tablet, the pancre¬ 
lipase equivalent of not less than 30,000 USP 
Units of amylase activity, and not less than 
30,000 USP Units of protease activity. 

Padkaging and storage —Preserve in tight containers, 
preferably with a desiccant, at a temperaturę not exceeding 
25°. 

Labeling—Label the Tablets to indicate the lipase activity In 
USP Units. 

USP Reference stara dard s (11)— 

USP Bile Salts RS 

USP Pancreatin Amylase and Protease RS 
USP Pancreatin Lipase RS 

MkrobiaJ enumeration tests (61) and Tests for specS- 
fied mkroorgamsms (62)—Tablets meet the reguirements 
of the test for absenee of Salmonella species and Escherichia 
coli. 

Disintegrafion (701); 75 minutes. 

Loss on drying (731)—Dry about 5 g, accurately weighed, 
of finely grounci Tablets m vacuum at 60° for 4 hours: it 
loses not morę than 5,0% of its weight, 

Assay— Weigh and finely powder not less than 20 Tabfets, 
avoicfinq the production of heat during the process, and 
proceed as directed for Assay for amylase activity, Assay for 
lipase activity f and Assay for protease actlvity unaer Pancre¬ 
lipase. 
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Paiicuroraisim Bromide 


C 3 5H 6n Br,N,0, 732.67 

Prperrdinium, 1,T-[(2/l,3a,5a,1 ó/?,1 7j5}-3J 7-bis(acetyl- 
oxy)andrGStane-2,1 ó-diyl]bis[l-methyl]-, di bromide; 
1,1'-(3oł,1 7/3-Dihydroxy-5cx-anarostan-2ft] ó/Tylene)bis[1- 
methyfpiperidinium] di bromide diacetate; 
2/?,1ó$-Dipipendino-5a-androstane-3a,1 7j0-diol diacetate 
dimethobromide [15500-66-0]. 

DEFENITION 

Pancuronium Bromide contains NLT 98.0% and NMT 
102.0% of pancuronium bromide (CssHgo&uN^O.i), calcu- 
lated on the anhydrous basis. 

IDENTIFICATION 

* A. Gnfrared Absorption (197K) 

* B, The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obtained in the Assoy. 

* C. Identification Tests—General, Bromide <191): A solu¬ 

tion (1 in 10) meets the requirements of Ehe silver nitrafe 
predpitate test for bromide. 

ASSAY 

* Procedurę 

Diluent: 0.0024 M hydrochloric acid 
Mobile phase: Acetonitrile, methanoJ, and 0.024 M hy- 
drochloric acid (125:200:675) 

Standard stock solution: TO mg/mL prepared as fol- 
lows. Transfer the requlred quantity of USP Pancuro¬ 
nium Bromide RS to a suitable vo!umetric fiask. Dissol^e 
in 2% of the fiask volume of acetonitrile, dElute with 
Diluent to volume ; and sonicate for 3 min. 

Standard solution: 0.1 mg/mL of USP Pancuronium 
Bromide RS in Diluent , from the Standard stock solution 
Sample stock solution: 1.0 mg/mL prepared as follows. 
Transfer the required ąuantity of Pancuronium Bromide 
to a suitable volumetric fiask. Dissoive in 2% of the fiask 
volume of acetonitrile, di lute with Diluent to volume, 
and sonicate for 3 min. 

Sample solution: 0.1 mg/mL of Pancuronium Bromide 
in Diluent, from the Sample stock solution 
Chromatographic system 
(See Chromatograpny (621), System Suitability*) 

Modę: LC 

Detector: Conductivity with suppression 
Column: 4.6-mm x 25-cm; 5-jjm packing LI 

Temperatures 
Column: 35° 

Detector: 40° 

Suppressor: 4-mm cationic membranę suppressor or 
equivalent 

Suppression solution: 0,15 M tetrabutylammonium 
hyaroxide 


Suppressor flow ratę: 1 mL/min 
Flow ratę: 0.75 mL/min 
Injection volume: 25 pL 

Run time: 2 times the retention time of pancuronium 
System suitability 
Sample: Standard solution 

Suitability reąuirements 
Taiiing factor: NMT 2.0 
Relative standard devration: NMT 1.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Cateulate the percentage of pancuronium bromide 
(CB^HeoBniNzCh) in the portfpn of Pancuronium Bro¬ 
mide taken: 

Result = (rjrs) x ( Q/C u ) x 1 00 

ru - peak response from the Sample solution 

fs = peak response from the Standard solution 

Cs - concentration of USP Pancuronium Bromide 
RS in the Standard solution (mg/mL) 

Qt = concentration of Pancuronium Bromide in the 
Sample solution (mg/mL) 

Acceptance criteria: 98.0%-1 02.0% on the anhydrous 
basis 

IMPURITIES 

• RESIDUE on Sgnition (281): NMT 04% 

O ORGANIC IMPURITIES 

Diluent, Mobile phase. Standard stock solution, and 
Chromatoqrapnic system: Proceed as directed En the 
Assay, 

System suitability solution: 1 mg/mL of USP Pancuro¬ 
nium Bromide RS and 0.02 mg/mL each of USP Pancu¬ 
ronium Bromide Related Compound A RS, USP Pancu¬ 
ronium Bromide Related Compound B RS, USP 
Pancuronium Bromide Related Compound C RS, and 
USP Vecuronium Bromide RS, prepared as foliows. 
Transfer the required amounts of the individual compo- 
nents to a suitable volumetric fiask. Dis 5 olve in 2% of 
the fiask volume of acetonitrile, diiute with Diluent to 
voiume, and sonicate for 3 min. 

Standard solution: 0.01 mg/mL of USP Pancuronium 
Bromide RS in Diluent, from the Standard stock solution 
Sample solution: TO mg/mL prepared as follows. 
Transfer the required guantity of Pancuronium Bromide 
to a suitable volumetric fiask. Dissoh/e in 2% of the fiask 
vofume of acetonitrile, difute with Diluent to volume, 
and sonicate for 3 min. 

System suitability 

Sam pies: System suitability solution and Standard 
solution 

[Notę—S ee Table 1 for the reJative retention times.] 

Suitability requirements 

Resolution: NLT 1.5 between pancuronium related 
compound B and pancuronium related compound A, 
and NLT T5 between the pancuronium related com¬ 
pound C and vecuronium peaks, System suitability 
solution 

Taiiing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 10.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Cafculate the percentage of each impurity, including 
any unspecified impurity, in the portion of Pancuro¬ 
nium Bromide taken: 

Result - (rjr$) x ( Cs/C u ) x (1/f) x 100 

ru - peak response of each impurity from the 
Sample solution 

r$ = peak response of pancuronium from the 
Standard solution 
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Cs ” eoncentration of USP Pancuronium Bromide 
RS in the Standard solution (mg/mL) 

Cu - eoncentration of Pancuronium Bromide in the 
Sample solution (mg/mL) 

F ~ relative response factor (see Tobie 1) 
Acceptance criteria: See Tobie 1. 


Tabfe 1 


Name 

Re lat i ve 
Retention 
Time 

Re1ative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Pancuronium related 
compound B 

0.73 

1.0 

0,1 

Pancuronium related 
compound A 

0.81 

TO 

0.1 

Vecu roni urn related 
compound P 

0,9 

— 


Pancuronium 

TO 

_ 

__ 

Pancuronium related 
compound C 

1.39 

TO 

0,1 

Vecuronium 

1.53 

0.48 

10 

Any individuat 
unsoecified impurity 

— 

TO 

0.10 

TotaJ fmpurities 

—. 

_ 

1.0 


“Piperidmium, 1 -[(2, .3,5,1 6,1 7)-1 7*acetyloxy-34iydroxy-2-(l-piperidi- 
nyljandrostan-lfi-ylJ-l-methyl. This impurlty is an add degradation prod- 
uct of vecuronrum bromide and not that oT pancuronium bromide. 

SPECIFIC TESTS 

* OPTfCAL Rotation, Specific Rotation (781S) 

Sample sofution: 30 mg/mL in water 
Acceptance criteria: +39 d to +43° 
f Water Determination, Method I (921): NMT S.0% 

ADDITIONAL REQUIREMENT5 
« Packaging and Storage: Preserve in tight containers, 
protected from light and moisture. 

• USP Reference Standard; (11) 

USP Pancuronium Bromide RS 
USP Pancuronium Bromide Retated Compound A RS 
1,1'-(3a,1 7/J-Dihydroxy-5a-androstan-2/J,1 6/3-ylene) 
bis(1 -methylpiperidinium) dibromide. 

C3iH5fiBr2N 2 O a 648.60 

USP Pancuronium Bromide Related Compound B RS 
1,1 '-(1 7/Mcetoxy-3a4iydroxy-5a-androstan-2/j,1 6/?- 
ylene) bis(T-rnethyfpipendimurn) dibromide, 
CssH^raNzOi 690.63 

USP Pancuronium Bromide Reiated Compound C RS 
1,1 '-(3r/-Acetoxy-1 76-hydroxy-5a-andro5tan-2/3,1ó/T 
ylene) bis(1-methylpiperidinium) dibromide. 
CaaHssBriNiOa 690.63 
USP Yecuronium Bromide RS 


ParacŁaronlum Bromide Injection 

DEFINITION 

Pancuronium Bromide Injection is a stenie solution contain- 
Ing NLT 92.0% and NMT 105.0% of the labeled amount 
of pancuronium bromide (CssHfioBri^O^) in Water for In- 
jection. It contarns a suitable tonicity-adjusting agent 

IDENTIFICATION 

o A. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution , as 
obtained in the Assay . 


ASSAY 
® procedurę 

Mobile phase: Aceton itrile, methanol, and 0.024 M hy- 
drochloiic acid (125:220:655) 

Diluent: 0.0024 M hydrochJoric acid 
Standard stock solution: 1.0 mg/mL of USP Pancuro¬ 
nium Bromide RS prepared as fotlows. Transfer the re- 
quired ąuantity of USP Pancuronium Bromide RS to a 
suitable volumetric fiask. Dissoh/e in 2% of the fiask vol- 
ume of acetonitrife. Dilute with Diluent to volume. Soni- 
cate for 3 min. 

Standard solution: 0.1 mg/mL of USP Pancuronium 
Bromide RS from the Standard stock solution and Diluent 
Sample solution: NominalJy 0.1 mg/mL of pancuro¬ 
nium bromide from a suitable volume of Injection in 
Diluent 

Chromatographic system 

(See Chromotography (62 1), System Suitability.) 

Modę: LC 

Detector: ConductMty with suppression 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Temperatures 
Detector: 40° 

Column: 35° 

Suppressor: 4-mm cationic membranę suppressor or 
equivaient 

Suppression solution: 0.15 M tetrabutylammonium 
hyaroxide 

Suppressor flow ratę: 1 mL/min 
Flow ratę: 0.75 mL/min 
injection volume: 25 pL 

Run time: 2 times the retention time of pancuronium 
System suitabifity 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard devration: NMT 1.0% 

Analysis 

S a m p i es: Stan dard solution and Samp le sofution 
Calculate the percentage of the labeted amount of pan¬ 
curonium bromide (C^HsoBoNaCLi) in the portlon of 
Injection taken: 

Result = (rJn) x (Cs/Cu) x 100 

iu ~ peak response from the Sample solution 

Cf = peak response from the Standard solution 

Cs = eoncentration of USP Pancuronium Bromide 
RS In the Standard solution (mg/mL) 

Cu - nominał eoncentration of pancuronium 

bromide in the Sample solution (mg/mL) 
Acceptance criteria: 92.0%-105.0% 

IMPURITIES 
* OKGANfC IMPURITIES 

Diluent, Standard stock solution, and Chromato¬ 
graphic system: Proceed as directed in the 4ssoy. 
Mobile phase: Aceton i triie, methanol, and 0,024 M hy- 
drochloric acid (125:180:695) 

System suitability sofution: 1 mg/mL of USP Pancuro¬ 
nium Bromide RS and 0.02 mg/mL each of USP Pancu¬ 
ronium Bromide Related Compound A RS, USP Pancu¬ 
ronium Bromide Related Compound B RS, USP 
Pancuronium Bromide Related Compound C RS, and 
USP Vecuronium Bromide RS prepared as foliows. Trans¬ 
fer the required amounts of tne indmduaf components 
to a suitable voiumetric fiask. Dissoive in 2% of the fiask 
vojume of acetonitrile, and dilute with Diluent to vol- 
ume. Sonlcate for 3 min. 

Standard solution: 0.02 mg/mL of USP Pancuronium 
Bromide RS from the Standard stock solution and Diluent 
Sample sofution: NominaJly 1.0 mg/mL of pancuro¬ 
nium bromide from a suitable vo!ume of Injection In 
Diluent 
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System suitability 

Sam pies: System suitability solution and Standard 
solution 

[NOTE—See Tobie 1 for the relative retention times,] 
Suitability reguirements 

Resolution: NLT 1.5 between pancurontum related 
compound B and pancuronium related compound A; 
NLT 1,5 between pancuronium related compound C 
and vecuronium peaks, System suitability solution 
Tailing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 10.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calcu late the percentage of each impurity as well as 
any unspecified impurity m the portion of Injection 
taken: 

Result - (fu/ft) x ( Q/Cu } x 100 

ro “ peak response of each impurity from the 
Sample solution 

r 5 = peak response of the pancuronium peak from 
the Standard solution 

Cs - concentration of USP Pancuronium Bromide 
RS in the Standard solution (mg/ml) 

Gj - nominai concentration of pancuronium 

bromide in the Sample solution (mg/mL) 
Acceptance criteria: See Tobie 1. 


Tabłe 1 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (W 

Pancuronium related 
compound B 

070 

3.0 

Pancuronium related 
compound A 

078 

0.4 

Vecuronium related 
camoound R* 

0.90 

— 

Pancuronium 

1.0 

— 

Pancuronium related 
compound C 

1.47 

2.0 

Vecuronium ts 

1.69 

_ 

Any individual un- 
specrfied degrada- 
tion product 

— 

0.2 

Totaf degradation 
oroducts 

— 

5.0 


a Piperidinium, 1 -[(2,3,5,16,1 7)-1 7-acetybxy-3'hydroxy-2-(l-pipej'idiny- 
l)androstan-1ó yl]-l-methyl. This impurity is Lhe acid degradation product 
of vecuronium bromide and may be present only in the System suitability 
solution. 

b This process impurity is included for peak Identification purposes only 
and is controlled in tne drug substance. This is not included in the total 
impurlties. 

SPECIFIC TE SIS 
®pH<791>; 3.8-4.2 

® Particulate Matter in INJECTIONS <788): !t meets the re- 
qurrements for smalt-volume injections. 

• Bacterial Endotoxins Test (85): It contains NMT 50 

USP Endotoxin Units/mg of pancuronium bromide. 

a INJECTIONS AND IMPLANTED DRUG PRODUCTS (1): MeetS the 
requirements 

ADDITIONAL REQUHREIV!ENT5 

* Packaging and Storage: Preserve in tight, single-dose or 
muitiple-dose containers for injections, as described in 
Packaging and Storage Requlrements (659), Injection Pack¬ 
aging, preferabiy of Type 1 glass, Storę in a refrigerator 
between 2° and 8°, protected from light. 


9 USP reference standards (11) 

USP Pancuronium Bromide RS 

USP Pancuronium Bromide Reiated Compound A RS 
1 ,V-(3ot,17/TDihydraxy-5cteandrostan-2/-?,l 6/3-ylene) 
bis(1 -methylpiperldinium) dibromide. 
C3tH 56 Br 2 Nz0 2 648.60 

USP Pancuronium Bromide Related Compound B RS 
1, V-(1 7j5-Acetoxy-3a-hydroxy-5o-androstan"2/1,16/T 
ylene) bis(1-methylplperldimum) dibromide. 
C 33 HsaBr2N 2 0 3 690.63 

USP Pancuronium Bromide Refated Compound C RS 
1 ,r-(3oeAcetoxy-17fl-hydroxy-5Gt-androstan-2/?,16/3- 
ylene) bis(l-methylpiperidinium) dibromide. 
C^H^sBr^N^Oi 690,63 

USP Yecuronium Bromide RS 


Panthenol 



C a H 19 NO, 205.25 

Butanamide, 2,4-dihydroxy-W-(3-hydroxypropyl)-3,3-di- 
methyl-, (±)-; 

{±>2,4-Dihydroxy-N-(3-hydroxypropyl>3,3- 

dimethylbutyramide; 

(±)-Pantothenyl aicohol [16485-10-2], 

DEFINITłON 

Panthenol is a racemic mixture of the dextrorotatory and 
levorotatory isomers of panthenol, It contains NLT 99.0% 
and NMT 102.0% of racemic panthenol (C^H^NOt), cal- 
culated on the dried basis. 

IDENTIFICATION 

• A. Gnfrared Absorption (197M) 

• B, 

Sample solution: 100 mg/mL of Panthenol 
Analysis: To 1 mL of the Sample solution add 5 mL of 
1 N sodium hydroxide and 1 drop of cupric sulfate TS, 
and shake vigorously. 

Acceptance criteria: A deep blue color develops. 

® C 

Sample solution: 10 mg/ml of Panthenol 
Analysis: To 1 mL of the Sample solution add I ml of 
1 N hydrochioric add, and heat on a steam bath for 30 
min. Cool, add 100 mg of hydroxylamine hydrach to- 
ride, and add 5 ml of 1 N sodium hydroxide. Allow to 
stand for 5 min, then adjust with 1 N hydrochioric acid 
to a pH of 2.5-3,0, and add 1 drop of ferric chloride 
TS, 

Acceptance criteria: A purplish red color deveiops. 

ASSAY 

• Procedurę 

0.1 M potassium biphthalate: Transfer 20.42 g of po- 
tassium biphthalate into a IGOO-mL voiumetric fiask, 
and add sufficient gtaciai acetic acid to disso!ve, If nec- 
essary, warm the mixture on a steam bath to achieve 
complete solution, observing precautions against ab- 
sorption of moisture. Cool to room temperaturę, and 
dii ute with glacial acetic acid to voJume, 

Sample: 400 mg of Panthenol 

Blank: Proceed as directed in the Analysis , omitting the 
Sample. 

Titrimetric system 

(See Titrimetry (541),) 
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Modę; Residual titration 
Titrant: 0.1 N perchloric acid VS 
Back-titrant: 0.1 M potasstum biphthalate 
Endpoint detection: Visual 

Analysis; Transfer the Sample to a 300-mL fiask fitted to 
a ref!ux condenser by means of a standard-taper glass 
joint, add 50.0 ml of Titrant , and reflux for 5 h. Coal, 
observing precautions to prevent atmospheric moisture 
from entering the condenser, and rinse the condenser 
with glaclaf acetic add, collecting the rinsings in the 
fiask. To the fiask add 5 drops of crystal viofet TS, and 
titrate with the Back-titrant to a blue-green endpoint. 
Perform the Blank determination. 

Cakulate the percentage of panthenol (C 9 H 19 NO 4 in 
the Sample taken: 

Result = {[(l/a - Vi) f\/W\ * 100 

Vb = Back-titrant volume consumed by the Blank 
(mL) 

iA - Back-titrant volume consumed by the Sample 
(mL) 

M = actual molarity of the Back-titrant (mM/mL) 

F = equivalency factor, 205.3 mg/M 

W = Sample weight (mg) 

Acceptance critena: 99.0%-lQ2.Q% on the dried basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1% 

* Limit of Aminoprofanol 

Sample: 10 g of Panthenol 
Blank: 25 mL of water 
Titrimetric system 
(See Titrimetry (541).) 

Modę: DIrect titration 
Titrant: 0.01 N sulfurk acid VS 
Endpoint detection: Visuat 

Analvsis: Dissolve the Sample in 25 mL of water, and 
adcf bromothymol blue TS. Titrate with the Titrant to a 
yellow endpoint. Perform the BtanH determination. 
Cakulate the percentage of aminopropanol In the 
Sample taken: 

Result = {[(V s - V s ) x N x F\/Wj x 100 

Vi ~ Titrant vo!ume consumed by the Sample (ml) 

= Titrant vo!ume consumed by the Blank (mL) 

N - actual norma lity of the Titrant (mEq/mL) 

F - equivalency factor, 75.1 1 mg/mEq 
W = Sample weight (mg) 

Acceptance criteria: NMT 0.10% 

SPECIFIC TESTS 

* Melting Rangę, Class I (741): 64.5 c -68.5° 

* Optkai Rot ATI on, Specific Rotation (7815) 

Sample soiution: 50 mg/mL in water 
Acceptance critena: -0.05° to +0.05 d 
® Loss ON Drying (731): Dry a sample in a vacuum over 
phosphorus pentoxide at 56 Q for 4 h: it loses NMT 0.5% 
of tts weight. 

AODITlONAi REQUIREMENTS 

* Packaging AND Storage: Preserve in tight containers. 

* USP Reference Standard* (11) 

USP Racemic Panthenol RS 


Pantoprazole Orał Suspenslon 

DEFINITION 

Pantoprazole Orał Suspension contains NLT 90.0% and 
NMT 110.0% of the labeled content of pantoprazole so- 
dium. Prepare Pantoprazole Orał Suspension, 2 mg/mL, as 


follows (see Pharmaceutical Compounding—Nonsteriie Prep- 
arations (795))J 


Pantoprazole Sodium 

200 mq 

Sodium Bicarbonate 8.4% Injection, a suffi¬ 
cient nuantrtv to make 

100 mL 


Cakulate the required quanlity of each ingredient for the 
tata! amount to be prepared. Remove the trademark im- 
print from the tablets by gently rubbing on a paper towel 
that has been dampened with Alcohol, USP. Allow the 
tablets to air-dry for a few min. Tnturate the tablets to a 
coarse powder by using a mortar and pestłe, and transfer 
to a calibrated bottle. Add 50 ml of Soctfum Bicarbonate 
8A% Injection and agitate until the coating is dissolved. 
Add sufficient Sodium Bicarbonate 8A% Injection to bring 
the finał volume to 100 mL and mix well until the powder 
is uniformly suspended. 

[NOTE—lf the tmprint is not properly removed, the pharma¬ 
ceutical elegance of the finał product will be compro- 
mised by the presence of flecks of dark materiał.] 

ASSAY 
* Procedurę 

Mobile phase: Acetonitrile and 50 mM di basie potas¬ 
sium phosphate (2:3). Adjust with phosphonc acid to a 
pH of 7.0. Make adjustments if necessary. 

Standard stock soiution: 1.0 mg/mL of USP Pantopra¬ 
zole Sodium RS in water 

Standard soiution: Transfer 1.5 ml of Standard stock 
soiution to a 100-mL volumetric fiask, and dilute with 
water to volume in order to obtain a soiution contain- 
Ing about 15 pg/mL of pantoprazole sodium. Pass 
through a suitable filter of 0.22-jam porę sfze. 

Sample soiution: Shake thoroughly by hand each bot¬ 
tle of Orał Suspension. Accurately pipet 3.75 mL of Orał 
Suspension to a 50-mL volumetric fiask. Add 25 mL of 
water to the fiask, and place on an orbital shaker for 20 
min. Dilute with water to volume. Take a 5-mL portion 
of the diluted sample and further dilute with water to 
50 mL to obtain a soiution with a nominał concentra* 
tion of 15 yg/mL of pantoprazole sodium. Pass through 
a suitable Ulter of 0,22-jjm porę size. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 280 nm 
Cofumn: 4.6-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1.6 ml/min 
Injection size: 10pL 
System suitability 
Sample: Standard soiution 

[Notę—T he retention time for the pantoprazole peak is 
about 2.6 min.] 

Suitability reguirements 

Relative standard deviation: NMT 1.0% for the rep- 
licate injections 
Analysis 

Samples: Standard soiution and Sample soiution 
Cakulate the percentage of the labeled amount of 
GińHt.TjNiNaO.łS * 1.5 hLO in the vo!ume of Orał Sus¬ 
pension taken: 

Result = (ru/rs) x (Cs/Cu) x 100 

r u - peak response from the Sample soiution 

r 5 - peak response from the Standard soiution 

Cs - concentration of pantoprazole sodium in the 
Standard soiution (pg/mL) 

Cu = nominał concentration of pantoprazole 
sodium in the Somple soiution (pg/mL) 

1 Thts formula is freauenUy used for home health paliems with fading tubes 
who have been discnarged from hospitak The goal of the drug is to neulral- 
i m the acidity ol the stornach. 
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Acceptance criteria: 90.G%-110.0% 

5PECIFJC TESTS 

* PH (791): Between 7.9 and 8.3 

ADDITIONAL REQUIREMENT5 

* Packaginc and Storace: Package in tight, light-resistant 

containers, Storę at controlled cold temperaturę* 

* Labeling: Label it to indicate that it is to be well-shaken 

before use, and to State the Beyond-Use Dotę. 

* Beyond-Use Datę: NMT 14 days after the datę on which 

it was compounded when stored at controlled cold 
temperaturę 

* USP Reference Standards (11) 

USP Pantoprazole Sodium RS 


Pantoprazole Sodium 



C, s HnF 2 N 5 NaO. ) S • 1.5H 2 0 432.37 
1 H-Benzimidazole, 5-fdiffuoromethoxy)-2-[[(3,4-dimethoxy- 
2-pyridyl)methyl]sulfrnyl]-, sodium salt, hydra te (2:3). 
5-(Difłuorornethoxy)-2-[[(3,4-dimethoxy- 
2-pyridyl)methylJsulfinyl]benzimidazole, sodium salt, ses- 
quinydrate [164579-32-2]* 

» Pantoprazole Sodium contains not less than 
98.0 percent and not morę than 102.0 percent of 
CieHnFjNjNaO^S, calculated on the anhydrous 
basis. 

Packaging and storage—Preserve in well-closed, light-re¬ 
sistant containers. Storę at room temperaturę. 

Labeling—If a test for Related compounds other than Tesr I 
is used, then the labeling States the test with which the 
article complies. 

USP Reference standard s (11)— 

USP Pantoprazole Sodium RS 

USP Pantoprazole Related Compound A RS 

5-(DifluoromethDxy)-2-[[(3,4-dimethoxy-2-pyrIdinyl)- 

methyl]su!fonyl]4/-Tbenzimidazole. 

C h HisF2N 3 0sS 399.37 
USP Pantoprazole Retated Compound B RS 

5-(Difiuoromethoxy)-2-[[(3,4-dimethGxy-2-pyridinyl)- 
m ethy I] tli i o] -1 be n zi m i da zol e * 

GaHisFzNiOaS 367.37 
USP Pantoprazole Related Compound C RS 

5-(Difluoromethoxy)-l tf-benzimidazole-2-thiol. 
CgH^N^OS 216*21 

USP Pantoprazole Related Compound D and F Mixture RS 
A mixture of 5-(difluoromethoxy)-2-[(P5)-[(3 / 4- 
dimethoxypyridin-2-yl)methyl]sulfinyl]-1-methyM H- 
benzimtdazole and 6-(difluoromethoxy)-2-[(tfĄ-[(3,4- 
dimethoxypyridin-2-yl)methyi]suffmyl]-1 -methyl-1 H - 
benzimidazole. 

Ci ? H.7F2Nj 04S 397.40 
USP Pantoprazole Related Compound E RS 
A mixture of the stereoisomers of 6,6'- 
bis(difluoromethoxy)-2,2'-bis[[(3,4-d[methoxypyndir> 
2-yl)methyl]sulfinyl]-1H,l'H-5,5'-bibenzimidazo[yL 
C^HżflF^NśOaS? 764.74 
Identification— 

A: Infmred Absorption (197K), 

B: The retentśon time of the major peak in the chromato- 
gram of the Assoy preparation corresponds to that tn the 


chromatogram of the Standard preparation , as obtained in 
the Assoy. 

C: It meets the requirements of the pyroantimonate pre- 
cipitate test for Sodium (191), 

Wafer Delermination, Method l (921): between 5.0% 
and 8.0%. 


Detete the foHawtng: 

*Heavy met ais, Method U (231): not morę than 0*002%. 

• (Dllic li! 1 .Jin-201 8) 

Related compounds— [NOTE—On the basis of the syn- 
thetic route, perform either Test 1 or Test 2. Test 2 is recom- 
mended when impurities C, D, E, and F are potential related 
compounds.] 

TEST 1—[notę—P rotect all Solutions from light, and use 
amber autosampler viats and low-actinic glassware.] 

Diluent, Mobile phase, System suita bil i ty preparation, and 
Chromatographic system —Proceed as directed in the Assoy. 

Standard solution —Transfer about 20 mg of USP Panto¬ 
prazole Sodium RS, accurately weighed, to a 50-mL volu- 
metric fiask, dis$olve in 5 to 10 mL of a mixture of acetoni- 
trile and water (1:1), and diiute with Diluent to volume* 
Further diiute with Diluent cjuantitatively, and stepwise if 
necessary, to obtain a solution having a known concentra- 
tion of about 0.0004 mg per mL 

Test solution —Transfer about 20 mg of Pantoprazole So¬ 
dium, accurately weighed, to a 50-mL volumetnc fiask, dis- 
solve in 5 to 10 ml of a mixture of acetonitriie and water 
(1:1), diiute with Diluent to volume, and mix. 

Chromatographic system (see Chromatogrophy (621»— 
Prepare as directed in the Assay . Chromatograph the System 
suitabiHty preparation, and record the peak responses as di¬ 
rected for Procedura. Identrfy the components on the basis 
of their rehtive retention times (Tobie 1): the resolution, R , 
between the pantoprazole related compound A and panto¬ 
prazole peaks is not less than 10*0. 


labie 1 


Name 

Relatśve 

Retention 

Time 

Limit 

Pantoprazole related compound A T 

0*52 

020 

Pantoprazole sodium 

1.0 

N/A 

Pantoprazole related compound B 2 

1.7 

0*15 

Any other individual Impurity 

— 

0.10 

Total Impurities 

— 

0.5 


1 5-(Difluaromet hoxy)-2-[[( 3,4-dimethoxy”2-pyridyl)methy!lsuJfQny]]-l H- 
benzimidazale. 

1 5-( Dlf I u oromethoxy)-24 {( 3,4 -dim elhoxy-2-py ricty IJmethyJJ th io] -1 H- 
benzlmicfazote* 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard solution and the Test solution into the chro- 
matograph, record the chromatograms, and measure the 
peak responses. Calculate the percentage of each impurity 
Sn the portion of Pantoprazole Sodium taken by the formula: 

100(C S /Cr)(G/r*) 

in which C s and Cr are the concentrations, in mg per mL, of 
pantoprazole sodium in the Standard solution and the Test 
solution, respectively; n is the peak response of each impurity 
obtained from the test solution; and r s is the pantoprazole 
peak response obtained from the Standard solution. The re- 
porting (evel for impurities is 0.05%. 

TEST 2— 

Diluent —Prepare a mixture of acetonitriie and 0.001 N 
sodium hydroxjde solution (50:50). 
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Standard solution—D\ssalve an accurately weighed quan- 
tity of USP Pantoprazole Sodium RS in Diluent, and dilute 
quantitatively to obtain a solution having a known concen- 
tration of about 0.03 mg per mL. 

7es* solution —Prepare a solution of Pantoprazole Sodium 
in Diluent having a known concentration of about 0.46 mg 
per mL 

System suitability solution —Dissolve suitabie amounts of 
USP Pantoprazole Sodium RS, USP Pantoprazole Related 
Compound A RS, USP Pantoprazole Related Compound B 
RS, USP Pantoprazole Refated Compound C RS, USP Panto- 
razole Related Compound D and F Mtxture RS, and USP 
antoprazole Related Compound E RS in Diluent to obtain a 
solution containing about 046 mg of pantoprazole sodium 
per mL and about 1.3 pg each of related compounds A, B, 

C, and E per mL, and about 1.3 pg of the D and F mbcture 
per mL. 

Solution A— Prepare a solution of dibasic potassium phos- 
phate (1.74 g/L) adjusted with a solution of phosphoric add 
(330 g/L) to a pH of 7,00 ± 0.05. 

Solution B —Use aceton itrile. 

Mobile phase— Use variable mixtures of Solution A and So- 
lution B as directed below for Chromatographic system , Make 
adjustments as necessary (see System Sultability under Chrc- 
motography (621». 

Chromatographic system (see Chromatography (621))—The 
!iquid chromatograph is equipped with either a program- 
mable variable wavelength detector or two separate detec- 
tors capable of monitoring at 290 nm and at 305 nm, and 
a 4-mm x 12,5-cm coiumn that contains 5-pm packing 11, 
The coiumn temperaturę is maintained at 40T The flow ratę 
is about 1.0 mL per minutę. The chromatograph is pro- 
grammed as follows. 


Time Solution A Solution B 

(mimitesl _ (°/a) _ (%) Elution 

0-40 80—*20 20—*80 linear gradient 

40-45 20—*80 80—>20 Itnear gradient 

45-55 80_20_re-eguifibration 

Chromatograph the System suitability solution , and record 
the peak responses at 290 nm as directed for Procedurę. 
Identify the components based on relative retention times 
(Tobie 2): the resolution, R, between pantoprazole related 
compound E and pantoprazole related compounds D and F 
is not less than 1.5. Chromatograph the Standard solution at 
290 nm, and record the peak responses as directed for Pro¬ 
cedurę: the tailing factor is not morę than 2; and the relative 
standard deviation for replicate injections is not morę than 
5.0%. 

Procedurę —Separately inject equal yolumes (about 20 pL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms at 290 nm and 305 
nm, and measure the responses for the major peaks. 

[notę —Pantoprazole related compound C is monitored us- 
ing a wavelength of 305 nm, and all other compounds are 
monitored at 290 nm.] Calculate the percentage of each 
impurity in the portion of Pantoprazole Sodium taken by 
the formula; 

100(1 /0{Cj fCuKnfrs) 

m whśch Ci Es the concentration, in mg per ml, of panto¬ 
prazole sodium in the Standard solution; C u is the concentra¬ 
tion, in mg per mL of Pantoprazole Sodium tn the Test solu¬ 
tion; F is the response factor of an individual pantoprazole 
related compound relative to the response of pantoprazole 
sodium (Tobie 2); n is the peak response of each rmpurity 
obtained from the Test solution; and o is the pantoprazole 
peak response obtained from the Standard solution. The re- 
porting level for impurities is 0.05%. 


Table 2 


Impurity Marne 

Relatwe 

Retention 

Time 

Relative 
Response 
Factor (F\ 

Limit 

fW 

Related compound A 

0.9 

1.0 

0.20 

Related compound B 

1,5 

1.0 

0.15 

Related compound O 

0,6 

3.3 

0.102 

Related compounds D 1 and 

1.2 

1.0 

0.20 4 

F* 

Related compound E ń 

1.3 

1.0 

0.10 

Any other tndividuai 

— 


0.10 

impurity 

Tolal impurities 

— 


0.5 


1 S-f Oifly oromĘthoxy)-1 tf-ben zim idazole- 2-thial. 

1 At 305 nm. 

3 5- (Difluoromethoxy)-2-[ (ffSH( 3,4-di me Ł hoxypyrid in -2-yl Jmethyl ] 5 ulfinyf]-1 - 
metnyM tf-benzimidazole. 

4 Impurities D and F are not lulty resoK/ed and shoufd be integrated together. 

5 6-{DiiluoromethDxy)^[fW5T[C3,4-dŁnrtethoxypyrid]n-2-yl)methyl)sulfinyl]-1 - 
met hy 1-1 W-benzimicIazole. 

* Mixturę of the stereoisomers of ć^-bistdifluoromethoKyyz.Z^bisfftS^ 
dimethoxypyrfdin-2-ybmethylJsulfinyl]*1 'H-S^-btbenzimidazofyL 

Assay—fNOTE—Protect all Solutions from light, and use am- 
ber autosampier vials and low-actinic glassware.] 

Ammonium phosphate buffer— Dissolve 1.32 g of dibasic 
ammonium phosphate in 1000 mL of water. Adjust with 
phosphoric add to a pH of 7.5. 

Acetonitriie-methanol mixture —Prepare a mixture of aceto- 
nitrile and methanol (7:3). 

Solution A —Use a filtered and degassed mixture of Am¬ 
monium phosphate buffer and Acetonitrile-methanol mixture 
(85:15). 

Solution B —Use Acetonitrile-methanol mfcture. 

Diluent— Transfer 25 mL of ammonium hydroxEde to a 
suitabie Container, and dilute with water to 500 ml. 

Mobile phase —Use variable mixtures of Solution A and 5o* 
iuthn 8 as directed for Chromatographic system . Make ad¬ 
justments if necessary (see System Suitability under Chroma- 
tography (621)). 

System suitability preparation —Dissolve suitabie amounts 
of USP Pantoprazole Sodium RS, USP Pantoprazole Related 
Compound A RS, and USP Pantoprazole Related Compound 
B RS in a mixture of acetonitrile and water (1:1) to obtain a 
solution having about 0.5 mg of each component per mL. 
Transfer 1 mL of this solution to a 100-mL volumetric fiask, 
and dilute with Diluent to volume. 

Standard preparation —Transfer about 20 mg of USP Pan- 
loprazole Sodium RS, accurately weighed, to a 50-mL volu- 
metric fiask, dissolve in 5 to 10 mL of a mixture of acetoni¬ 
trile and water {1:1), and dilute with Diluent to volume. 
Further dilute with Diluent quantitatively, and stepwise if 
necessary, to obtain a solution having a known concentra¬ 
tion of about 0.06 mg per mL. 

Assay preparation —Transfer about 20 mg of Pantoprazole 
Sodium, accurately weighed, to a 50-mL vo!umetric fiask, 
dIssolve in 5 to 10 mL of a mixture of acetonitrile and 
water (1:1), and dilute with Diluent to volume. Further 
dilute with Diluent quantitatively, and stepwise if necessary, 
to obtain a solution having a known concentration of about 
0.06 mg per mL. 

Chromatographic system (see Chromatography {621)}—The 
liquid chromatograph is equipped with a 285-nm detector 
and 3.9-mm x 15-cm coiumn that contains 4’jim packing 
LI. The flow ratę is about 1 mL per minutę. The coiumn 
temperaturę is maintained at 30 c , and the autosampier tern* 
perature is maintained at 4°. The chromatograph is pro- 
grammed as follows: 
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Time 

(minutek 

So/utton A 

t%> 

Solution B 
(%) 

Elution 

0-10 

86 

14 

isocratic 

10-35 

86->42 

14^58 

finear gradient 

35-36 

42—>86 

58—>14 

iinear gradient 

36-46 

86 

14 

re-eouilibration 


Chromatograph the System suitabifity preparation, and re- 
cord the peak responses as directed for Procedurę , Identify 
the components based on their relative retention times ( Tu¬ 
bie 1): the resolution, R t between the pantoprazole related 
compound A and pantoprazole peaks is not less than 10.0. 
Chromatograph the Standard preparation, and record the 
peak responses as directed for Procedurę: the relative stan¬ 
dard deviation for replicate injections is not morę than 
2,0%, 

Procedurę —Separately inject equal volumes (about 20 pi) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcu fate the per- 
centage ot CtaHuFaNaNaC^S in the portion of Pantopra¬ 
zole Sodium taken by the formula: 

100(0/ Cy)(fu / rs) 

in which G and Co are the concentrations, in mg per ml, 
of pantoprazole sodium in the Standard preparation and the 
Assay preparation, respectively; and r u and r$ are the peak 
responses obtained from the Assay preparation and the Stan- 
dard preparation , respectively. 


Pantoprazole Sodium Delayed-Release 
Tablets 


DEFINITION 

Pantoprazole Sodium Delayed-Release Tablets contatn an 
amount of Pantoprazole Sodium equlvalent to NLT 90,0% 
and NMT 110,0% of the labeled amount of pantoprazole 
(C lfi HisF 2 NsO<S), 

IDENTIFICATION 

* The retention time of the major peak of the Sample sotu* 

thn corresponds to that of the Standard solution, as ob¬ 
tained in the Assoy. 

ASSAY 

• Procedurę 

Solution A: Dis$olve 3,85 g of ammonium acetate and 
1.1 g of tetrabutylammonium hydrogen suIfate in 1 l of 
water, and adjust wrth ammonium hydroxide solution 
diluted 1:1 with water to a pH of 7.9. 

Diluent: Mixture of acetonitrile and 0,02 N sodium hy- 
droxrde (1:1) 

Mobiie phase: Prepare a mixture of acetonitrile and 5o- 
fution A (35:65). 

Standard solution: Transfer a weighed ouantity of U5P 
Pantoprazole Sodium RS to a suitabie vo(umetnc fiask, 
add 0.02 N sodium hydroxide to about 60% of the 
finał voiume, sonicate for 5 min to dissolve, add about 
2% of acetonitrile, and dilute with 0.02 N sodium hy- 
droxide to volume to obtain a solution having a known 
concentration of about 0.2 mq/mL of pantoprazole 
sodium. 

System suitabiiity solution: Prepare a solution in 0:02 
N sodium hydroxide, using sonication if necessary, con¬ 
taining about 0.2 mg/mL of pantoprazole sodium and 
about 0.0004 mg/mL each of USP Pantoprazole Related 
Compound A RS and USP Pantoprazole Related Com¬ 
pound B RS. 


Sample solution: Transfer 5 Tablets into a suitabie vo(u- 
metric fiask. [Notę—U se 50- or 100-mL voiumetrk 
flasks for Tablets containing 20 or 40 mg of pantopra¬ 
zole per Tablet, respectively.] Add Diluent to about 60% 
of the finał voiume, shake mechanicaily for about 60 
min, and dilute with Diluent to vofume. Pass through a 
suitabie filter, and dilute the frltrate with 0,02 N sodium 
hydroxide to obtain a solution having a known concen¬ 
tration of about 0.2 mg/mL of pantoprazole, based on 
the la bel daim, 

Chromatographic system 
(See Chromatagraphy (621), System Suitabifity ,) 

Modę: LC 

Detector: UV 290 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mt/min 
Injection size: 20 pi 
System suitabiiity 

Samples: Standard solution and System suitabiiity 
solution 

Suitabiiity reguirements 

Resolution: NLT 3 between pantoprazole and panto¬ 
prazole related compound A, System suitabiiity 
solution 

Tailing factor: NMT 2,0, System suitabiiity solution 
Relative standard deviation: NMT 2.0% for repHcate 
injections, Standard solution 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of C 16 H[ 5 F 2 N 30 4 S in the por¬ 
tion of Tablets taken: 

Result = (ru/r s ) x (G/Cu) * * (M rT /M r2 ) x 100 

ru = peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs ~ concentration of USP Pantoprazole Sodium RS 
in the Standard solution (mg/mL) 

C u = nominał concentration of pantoprazole in the 
Sample solution (mg/mL) 

M fT = molecular weight of pantoprazole, 383.37 
M r2 = molecular weight of pantoprazole sodium, 
405.35 

Acceptance criteria: 90.0%-110,0% 

PERFORMANCE TESTS 
* DlSSOLUTtON (711) 

Test 1: Proceed as directed for Apparatus 1 and Appara¬ 
tus 2, Delayed-Release Dosage Forms ;, Method 8, 

Procedurę, 

Add stage 

Add stage medium: 0.1 N hydrochloric add; 

1000 mi 

Apparatus 2: 75 rpm 
Time: 120 min 

Determine the amount of pantoprazole dissolved in 
the Add stage using the foltowing proceduro. 

Sampie solution: After 120 min, withdraw an ali- 
quot, pass through a suitabie filter of 0,45-tim porę 
srze, and immediately dilute a portion of the filtrate 
by a factor of 2 with 0,5 N sodium hydroxide, Trans¬ 
fer the Tablets to the vessels containing the Buffer 
stage medium. 

Diluent: Prepare a mixture of pH 6,8 phosphate 
buffer and 0.5 N sodium hydroxide (1:1), 

Mobile phase: Acetonitrile, triethylamine, and water 
(40:1:60). Adjust with phosphoric add to a pH of 7.0 
± 0.05, 

Standard stock solution: Transfer about 20 mg of 
USP Pantoprazole Sodium RS to a 50-mL volumetrtc 
fiask. Add about 30 mL of 0.02 N sodium hydroxide, 
and sonicate until dissofved. Add 2 mL of acetonitrile, 
and dilute with 0.02 N sodium hydroxide to volume. 
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Standard solution: Transfer 1,0 mL of the Standard 
stock solution to a 20-mL yolumetric fiask, and dilute 
with Diluent to volume. 

Chromatographic system 
(See Chromatograpny (621), System Suitabiflty ,) 

Modę: LC 

Detector: UV 290 nm 

Column: 4.6-mm x 7,5-tm; 3-pm packing LI 
Column temperaturę: 30° 

FJow ratę: 1 m L/min 
Injectron size: 10 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2,5 
Relative standard deviation: NMT 2*0% 

Analysis 

Sam pies: Stondard solution and Sample solution 
Calculate the amount of pantoprazole released, as a 
percentage, in the Acid stage: 

Result = (ru/r$) xQx (Mn/Mrj) x V x (100/L) 

ru - peak response from the Sample solution 

rs - peak response from the Standard solution 

C s = concentration of pantoprazole sodium in the 
Stondard solution (mg/mL) 

- molecular weight of pantoprazole, 383.37 
= molecular weight of pantoprazole sodium, 
405,35 

V = volume of Medium, 1000 mL 
L = Tablet label claim (mg) 

Tolerances: NMT 10% of the labeled amount of pan¬ 
toprazole is dissolved. 

Buffer stage 

Buffer stage medium: pH ó.Sphosphate buffer; 

1000 mL 

Apparatus 2: 75 rpm 
Time: 30 min 

Analysis: After 30 min, withdraw an aliquot, pass 
through a suitable fil ter of 0.45-jim porę size, and 
im media tely dilute a portion of the fil tratę by a factor 
□f 2 with 0,5 N sodium hydrQxide, Determine the 
amount of pantoprazole oissoh/ed in the Buffer stage 
using the same procedurę as for the Acid stage , 
Tolerances: NLT 75% (Q) of the labeled amount of 
pantoprazole rs dsssolved. 

Test 2: If the product complies with this test, the label- 
Ing indicates that the product meets USP Dissolution 
Test 2. Proceed as directed for Apparatus 1 and Appara¬ 
tus 2 , Deiayed-Release Dosage Forms, Method B, 

Procedurę . 

Acid stage 

Acid stage medium: 0.1 N hydrochloric acid; 

1000 mL 

Apparatus 2: 100 rpm 
Time: 2 h 

Standard stock solution: Transfer a quantity of USP 
Pantoprazole Sodium RS to a suitable votumetric 
fiask. Dissolve first in OJ N sodium hydraxide, using 
10% of the finał vołume, then dilute with pH 
Ó.8 phosphate buffer to volume, to obtain a solution 
having a known concentration of about 0,46 mg of 
pantoprazole sodium per mL, Mlx well until a elear 
solution is obtained. Calculate the concentration in 
mg of pantoprazole per mL, the molecular weights of 
pantoprazole and pantoprazole sodium being 383,37 
and 405,35, respectlve!y. 

Acid stage standard solution: Dilute an appropriate 
vofume of the Standard stock solution to 1 L witn Acid 
stage medium in such a way as to obtain a finał con¬ 
centration of about 10% of the Tablet label claim per 
L 

Sample solution; Pass a portion of the solution under 
test through a suitable fil ter of 10-pm porę size. ' 


Analysis: Determine the amount of pantoprazole dis- 
solved by using UV absorption at the wavelengtb of 
about 305 nm on portions of the Sample solution in 
comparison to the Acid stage working standard solu¬ 
tion using a 4-cm path length celi and Acid stage me¬ 
dium as blank. Drain the Acid stage medium from each 
vessef and replace with Buffer stage medium , Calculate 
the amount of pantoprazole di$solved: 

Result = (Ay/As) x C s x V x (100/1) 

Au = absorbance of the Sample solution 
A 5 - absorbance of the Standard solution 
C s = concentration of pantoprazole in the Acid 
stage standard solution (mg/mL) 

V = volume of Medium , 1000 mL 

L = Tablet label claim of pantoprazole (mg) 
Tolerances: NMT 10% of the labeled amount of pan¬ 
toprazole is dissolved. 

Buffer stage 

Buffer stage medium: pH 6.8 phosphate buffer; 

1000 ml 

Apparatus 2: 100 rpm 
Time: 45 min 

Buffer stage standard solution: Dilute an approprt- 
ate volume of the Standard stock solution as described 
under Acid stoge to 250 ml with Buffer stage medium 
in such a way as to obtain a finał concentration of 
about 100% of the Tablet label claim per L. 

Sample solution; Pass a portion of the solution under 
test through a suitable fil ter of IG-pm porę size, 
Analysis: Determine the amount of pantoprazole dis- 
solved by using UV absorption at the wavelength of 
maximum absorbance at about 288 nm on portions 
of the Sample solution in comparison to Buffer stage 
standard solution using a 0.5-cm path length celi and 
Buffer stage medium as blank. 

Calculate the amount of pantoprazole dissohred: 

Result = (Au/A*) x Q x V x (100/L) 

Au = absorbance of the Sample solution 
A s - absorbance of the Buffer stage standard 
solution 

Cs = concentration of pantoprazole in the Buffer 
stage standard solution (mg/mL) 

V = volume of the Buffer stage medium, 1000 mL 
L = Tablet label claim (mg) 

Tolerances: NLT 75% (Q) of the labeled amount of 
pantoprazole is dissolved. 

Test 3: If the product complies with this test, the label- 
ing indicates that the product meets USP Dissolution 
Test 3. Proceed as directed for Apparatus 1 and Appara¬ 
tus 2 t Deloyed-Release Dosage Torms f Method B t 
Procedurę. 

Acid stage 

Acid stage medium: 0,1 N hydrochloric acid; 

1000 ml 

Apparatus 2: 100 rpm 
Time: 2 h 

Dilute ammonia solution: Transfer 40 mL of strong 
ammonia solution to a 100*mL volumetric fiask, and 
dilute with water to volume. 

Buffer solution: Transfer 1.5 g of ammonium acetate 
to a 1000-mL Yolumetric fiask, DSssolve in and dilute 
with water to vo!ume, Adjust the pH with Dilute am¬ 
monia solution to 7.0 ± 0.1. 

Mobile phase: Methanol and Buffer solution (2:3) 
Standard solution; 0.4 mg/mL, Transfer a quantity of 
USP Pantoprazole Sodium RS to a suitable volumetric 
fiask, add 10% of the finał volume of methanol, soni- 
cate, and dilute with Mobile phase to volume. 

Sample solution: After 2 h in the Add stage medium, 
decant the medium from the vessel, remove the Tab¬ 
let from the vessel, and dry it with tissue paper. 
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Transfer the Tablet to a suitable volumetric fiask, add 
20% of the finał volume of methanol, and sonicate 
for about 20 min. Dii u te with Mobile phase to volume 
to obtam a finał concentration of about 0,4 mg/mL of 
pantoprazole. Mlx well, centrifuge, and use the 
supernatant 

Chromatographic system 

(See Chromotography (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 290 nm 
Column: 4.6-mm x 25-cm; 5-prn packing LI 
Temperaturę 
Column: Ambtent 
Autosamplen 4° 

Flow ratę: 1.5 mL/min 
fnjection size: IGftL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity reguirements 
Column efficiency: NLT 7500 theoretical plates 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the amount of pantoprazole released, as a 
percentage, in the Acid stage: 

Result - A - [(Wr*) x Cs x Du x (Mri/M f2 ) x (100/L)] 

A = percentage of pantoprazole as determined in 
the Assoy 

r\j - peak response from the Sample solution 

r$ - peak response from the Standard solution 

Cs - concentration of pantoprazole sodium in the 
Standard solution (mg/mL) 

Dg = dilution factor of the Sample solution 
M t i = moiecular weight of pantoprazole, 38337 
M t z - moiecular weight of pantoprazole sodium, 
40535 

l = Tablet fabel claim (mg) 

Tolerances: NMT 10% of tne labeled amount of pan¬ 
toprazole is dissoNed. 

Buffer stage 

Buffer stage medium: pH 6.8 phosphate buffer; 

1000 mL 

Apparatus 2: 100 rpm 
Time: 45 min 

Standard solution: Further d il u te a n appropriate vol- 
ume of the Standard solution prepared in the Acid 
stage with Buffer stage medium to obtam a solution 
havmg a known concentration of about 0.04 mg/mL. 
Sample solution: Transfer a separate Tablet to the 
vessel containing Add stage medium , and proceed as 
directed for the Add stage. After 2 h, decant the Add 
stage medium, add the Buffer stage medium, and oper- 
ate the apparatus at the specified conditions. After 45 
min, witndraw 10 mL of the solution under test, and 
pass it through a suitable fil ter of 0.45-|im porę size. 
Analysis: Determine the amount of pantoprazole re¬ 
leased to the Buffer stage medium using the same 
chromatographic procedurę as directed for the Add 
stage f with tne exception of injecting about 50 piL of 
Lhe Standard solution and Sample solution . 

Calculate the amount of pantoprazole dissolved: 

Result ^ (r u /r s ) x C s x (M rl /M,0 x V x (100/L) 

rg “ peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs = concentration of pantoprazole sodium in the 
Standard solution (mg/mL) 

Mn - moiecular weight of pantoprazole, 38337 
M f2 - moiecular weight of pantoprazole sodium, 
40535 

V = Yolunne of Medium, 1000 mL 


L = Tablet !abel daim (mg) 

Tolerances: NLT 75% (Q) of the labeled amount of 
pantoprazole is dissolved. 

Test 4: If the product complies with this test, the labeh 
ing indicates that the product meets USP Dissolution 
Test 4. Proceed as directed for Apparatus 1 and Appara¬ 
tus 2 , Delayed-Reiease Dosage Forms , Method B , 

Procedurę . 

Acid stage 

Acid stage medium: 0.1 N hydrochloric acid; 

1000 mL, degassed 
Apparatus 2: 100 rpm, with sinkers 
Time: 2 h 

Determine the amount of pantoprazole remaining in 
the Tablet, using the following procedurę. 

Diiuent: Water and acetonitrile (7:3) 

Buffer solution: 771 mg/L of ammomum acetate in 
water. Adjust with acetic acid or ammonium hydroxide 
to a pH of 8.5 ± 0.1. 

Solution A: Buffer solution and acetonitrile (7:3) 

Solution B: Acetonitrile 

Mobile phase: See the gradient table below. 


Time 

(min) 

Solution A 

Solution B 

(%) 

0 

100 

0 

6 

100 

ft . 

17 

27 

73 

18 

100 

0 

22 

100 

0 


System suitabiiity solution: Prepare a solution con¬ 
taining 0.0068 mg/mL of USP Pantoprazole Related 
Compound A in Diiuent. Transfer 10 mL of this solution 
to a 100-mL yolumetnc fiask, add 23 mg of USP Pan¬ 
toprazole Sodium RS, and di lute with Duuent to 
volume. 

Acid stage standard solution: 0.23 mg/mL of USP 
Pantoprazole Sodium RS in Diiuent 
Sample solution: After 2 h in the Add stage medium, 
carefully remove the Tablet from the vessel and trans¬ 
fer to a suitable yolumetnc fiask. Add 50% of the frnal 
volume of Diiuent, and sonicate for 20 min (but not 
morę than 60 min), swirling the fiask every few min. 

Di lute with Diiuent to volume to obtain a finał concen¬ 
tration of about 0.2 mg/mL of pantoprazole. 
Chromatographic system 
(See Chromatograpny (62^), System Suitabiiity ♦) 

Modę: LC 

Detector: UV 290 nm 
Column: 3,9-mm x 15~cm; 5-jim packing LI 
Temperaturę 
Column: 30° 

Autosampler: 4° 

Fiow ratę: 1 mL/mrn 
Injection srze: 20 pL 
System suitabiiity 

Sam pies: System suitabiiity solution and Add stage 
standard solution 

Suitabiiity reguirements 

Resolution; NLT 13 between pantoprazole related 
compound A and pantoprazole, System suitabiiity 
solution 

Relative standard deviation: NMT 2.0%, Acid stage 
standard solution 

Calculate the percentage of pantoprazole released: 

Result = A - I(ru/rs) x (Cs/L) * Du x (M rl /M r i) x 100] 

A - percentaqe of pantoprazole as determined in 
the Assay 

ru - peak area from the Sample solution 

rs = peak area from the Add stage standard solution 
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Cs - concentration of the Add stage standard 
solutton (mg/ml) 

L - Tablet la bel claim (mg) 

D u = dilution factor of the Sampie sofution 
M r i - molecular weight of pantoprazole, 383,37 
M r j = molecular weight of pantoprazole sodium, 

405.35 

Tolerances: NMT 10% (Q) of the labeled amount of 
pantoprazole is dissolved. 

Buffer stage 

Buffer stage medium: pH 6,8phosphate buffer 
(76.0 g/L of tribasic sodium phosphate dodecahydrate 
in water. Add 250 ml of this solution to 750 mL of 
Acid stage medium , adjust with hydrochloric acid or so- 
dium hydroxide to a pH of 6,80 ± 0.05); 1000 mL, 
degassed. 

Apparatus 2: 100 rpm, with sinkers 
Time: 45 min 

Buffer stage standard solution: 1.6 mg/mL of USP 
Pantoprazole Sodium RS in methanol This solution is 
stable for 5 days at room temperaturę and 7 days 
when refrigerated. Dii u te this solution with Buffer stage 
medium to obtain a concentration of L/1000 mg/mL, 
where L is the Tablet label claim in mg. 

Sampie solution: Transfer a Tablet with the smker to 
the vessel containing Add stage medium , and proeeed 
as directed for the Add stage. After 2 h, remove the 
Acid stage medium, add the Buffer stage medium and 
operate the apparatus under the specified conditions. 
After 45 min, withdraw 10 mL of the solution under 
test, and pass it through a sultable filter of 0.45-pm 
porę size. 

Analytkal wavetength: UV 289 nm 

Path length celi: 1 cm 

Blank: Buffer stage medium 

Calculate the percentage of pantoprazole released: 

Result = (Au/As) x (C s /L) x (M rl /M r2 ) x V x 100 

A u = absorbance of the Sampie solution 
A s = absorbance of the Buffer stage standard 
sofution 

Cs - concentration of the Buffer stage standard 
sofution (mg/mL) 

L = Tablet label claim (mg) 

Mri - molecular weight of pantoprazole, 383,37 
M a - molecular weight of pantoprazole sodium, 

405.35 

V = volume of Buffer stage medium , 1000 ml 
Tolerances: NLT 75% (Q) of the labeled amount of 
pantoprazole is dissoived. 

Unifgrmity of Dosace Units (905): Meet the 
reguirements 


impurities 

Organie Impurities 
o Procedurę 

Mobile phase, System suitability solution, Sampie so¬ 
lution, and Chromatographic system: Prepare as dL 
rected in the Assay, 

Standard solution: 0.0004 mg/mL. Dilute the Standard 
solution, prepared as directed in the Assay t with 0,02 N 
sodium hydroxide. 

System suitability 

Samples: Standard solution and System suitability 
solution 

Suitability reguirements 

[Notę— fdentify the components on the basis of the 
relative retention times shown in impurity Tabfe 1.] 
Resolution: NLT 3 between pantoprazole and panto¬ 
prazole related compound A, System suitability 
solution 


Ta i ling factor: NMT 2.0 for pantoprazole, System 
suitaoifity solution 

Relative standard deviation: NMT 10,0%, Standard 
solution 
Analysis 

Samples: Standard sofution and Sampie sofution 
Record the chromatograms for at least three times 
the retention time of the pantoprazole peak. Calcu- 
late the percentage of each impurity in the portion 
of Tablets taken: 

Result » (ry/rs) x (C s /Cu) x (M rl /M f2 ) x 100 

ru = peak response for each impurity from the 
Sampie solution 

r* = peak response from the Standard solution 
Cs = concentration of USP Pantoprazole Sodium 
RS in the Standard solution (mg/mL) 

Cu = nominał concentration of pantoprazole in the 
Sampie solution (mg/mL) 

M r i = molecular weight of pantoprazole, 383.37 
Mr 2 = molecular weight of pantoprazole sodium, 

405.35 

Accep tance criteria: The limits are given in Impurity 
Tobie I . The reporting ievel for impurities is 0.1 %. 


Impurity Table 1 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT 

Pantoorazołe 

1.0 

__ 

Related comoounds and F* 

1,2 

0.5 C 

Pantoprazole related com¬ 
pound 

1.3 

0.5 

Pantoprazole related com¬ 
pound B* 

2,7 

0,3 

Any other IndMdual Impurity 

_ 

0.2 

Totaf irnDurities 

— 

I.U 


* Dif luo ro methoxy Y2-[( RS) ■[( 3, 4 -di m e t h oxy pyri d i n-2*yI )meth yi ] sulf i ny i ] - 
1-methyl-l W-benzimidazole. 

b 6-(D ifl uoromc th o xy >-2-{{flS>f(3,4*d imethoxy pyrldin-Z-y IJmethy l]$ulf iny !]- 
1 -methy! 1 H-benzi m Idazole. 

Ę Impurities D and F are nut fully resolved and Shoufd be integrated 
together. 

d 5-(Difluorom ethoxy 3,4 -d E methoxy- 2- pyridyI) me ihy13 s uIfo nylj-! H - 

benzimidazole. 

* 5 -{!Di f luo ro m ethoxy )-2 -[[(3,4-dimeLhoxy-2-py rfdy I) m ethy IJ thloj -1 H- 
benzimidazole. 

ADDiTIONAL REQUIREIVIENT5 

* Packaginc and Storage: Presen/e in well-dosed eon tai n- 
ers. Storę at controlled room temperaturę. 

* Labełing: Label Tablets to indicate that they must not be 
spfit, chewed, or crushed before administration, When 
morę than one Dissolution test is cjiven, the labełing 
States Lhe test used only tf Test 1 is not used, 

* USP Reference Standards (11) 

USP Pantoprazole Related Compound A RS 
5-(Djfluoromethoxy)-2-[[(3,4-dimetboxy- 
2-pyridmyl)methyi]sulfonyl]-l H-benzimidazole. 
Ct*H,sFaNs0 5 S 399.37 
USP Pantoprazole Related Compound B RS 
5-(Difluoromethoxy)-2-[[(3,4-oimethoxy- 
2-pyridinyl)methy l]th io] -1 H-benzEm Edazole. 
GeHiiFaNjGbS 367.37 
USP Pantoprazole Sodium RS 
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Pa pa Sn 

Papain [9001-73-4]. 

DEFINITION 

Papain is a purified proteolytic substance derived from Car * 
ica papaya Linne (Fam. Caricaceae). Papain, prepared as 
directed in the Assay t contains NLT 6000 Unrts/mg. Pa¬ 
pain of a higher digestwe power may be reduced to the 
officiai standard by admixture with papain of lower activ- 
ity, iactose, or other suitable diluents. 

One USP Unit of Papain activity is that which reieases the 
equivalent of 1 pg of tyrosine from a specified casein sub- 
strate under the conditions of the Assoy, using the en- 
zyme concentration that liberates 40 pg of tyrosine per 
mL of Sampfe solution . 

ASSAY 

o Casein Digestive Power 

Dibasic sodium phosphate solution: Dissolve 7.1 g of 
anhydrous dibasic sodium phosphate in water to make 
1 L. Add 1 drop of toluene as a preservative. 

Citric add solution: Dissolve 10.5 g of dtric acid 
monohydrate in water to make 1 L Add 1 drop of tofu- 
ene as a preservative. 

Casein substrate: Disperse 1 g of Hammersten-type ca¬ 
sein in 50 mL of Dibasic sodium phosphate solution. 

Place in a bo (ling water bath for 30 min with occasionaf 
stirring. Cool to room temperaturę, and add Citric add 
solution to adjust to a pH of 6.0 ± 0.1. Stir the solution 
rapidly and continuousiy during the addition of the Cit¬ 
ric aad solution to prevent precipitation of the casein. 
Dilute with water to 100 mL. Prepare fresh daily. 

Buffer solution: Dissolve 3.55 g of anhydrous dtbask 
sodium phosphate in 400 mL of water in a 500-mL voh 
umetric fiask. Add 7.0 g of disodium edetate and 3,05 g 
of cysteinę hydrochloride monohydrate. Adjust with 1 N 
hydrochloric acid or 1 N sodium nydroxide to a pH of 
6,0 + 0,1, dilute with water to volume, and mix. Pre¬ 
pare fresh daily, 

Trichloroacetic acid solution: 300 mg/mL of reagent- 
grade trichloroacetic acid. This solution may be storec 
at room temperaturę. 

Standard solution: Weigh accurately 100 mg of USP 
Papain RS in a 100-mL vofumetric fiask, and add Buffer 
solution to dissolve. Dilute with Buffer solution to voh 
u me, and mix. Transfer 2.0 mL of this solution to a 
50-mL volumetric fiask, diJute with Buffer solution to vol- 
ume, and mix, Use within 30 min after preparation, 
Sample solution: Weigh accurately an amount of Pa¬ 
pain equivalent to about 100 mg of USP Papain RS in a 
100-mL volumetrk fiask, and add Buffer solution to dis- 
solve. Dilute with Buffer solution to volume, and mix. 
Transfer 2.0 ml. of this solution to a 50-mL volumetric 
fiask, dilute with Buffer solution to volume, and mix. Use 
wrthin 30 min after preparation. 

Anaiysis: Into each of 12 test tubes (18 x 150 mm) pi¬ 
pet 5.0 mL of Casein substrate. Place in a water bath at 
40% and allow 10 min to reach bath temperaturę. The 
tests are run in duplkate except for the blanks. Into 
each of two of the tubes labeled $\ pipet 1.0 ml of the 
Standard solution and 1.0 mL of Buffer solution. Mix by 
swirting, notę zero time, insert the stopper, and replace 
in the bath, Into each of two tubes labeled S? pipet 
1,5 mL of the Standard solution and 0.5 mL of Buffer 
solution , and proceed as before. Repeat this procedurę 
for two morę tubes labeled Si to which 2.0 mL of the 
Standard solution is added, and for two tubes labeled U* 
to which 1.5 ml of the Sample solution and 0.5 mL of 
Buffer solution are added. After 60 min, accurately 
timed, add to all 12 tubes 3.0mL of Trichloroacetic ocd 
solution , and shake vigorously, With the four tubes to 
which neither the Standard solution nor the Sample solu¬ 
tion was added, prepare blanks by pipeting, respec- 


tlvely, 1.0 mL of the Standard solution and 1.0 mL of 
Buffer solution; 1.5 mL of the Standard solution and 
0.5 mL of Buffer solution; 2.0 mL of the Standard solu - 
tion ; and 1.5 mL of the Sample solution and 0.5 mL of 
Buffer solution. Replace all tubes in the 40° water bath 
for 30-40 min to alłow the precipitated protein to co- 
agulate fully. Pass through fil ter paper of medium porę 
size, discarding the first 3 mL of the filtrate (frltrates 
used are elear). Read the absorbances, at 280 nm, of 
the filtrates of all Solutions against their respective 
blanks. Plot the absorbance readings for Si, S 2 , and S 3 
against the enzyme concentration of each correspond- 
ing level. 

By interpolation from this curve, taking into considera- 
tion dilution factors, calcu la te the potency in Units in 
the weight of Papain taken: 

Resuit - A x C x P 

A - activity of the USP Papain RS (Units/mg) 

C = concentration from the standard curve 
(mg/mL) 

F = 100 x (50/2) x (10/1.5), dilution factor 

Acceptance criteria: NLT 6000 Units/mg 

SFEGIFIC TESTS 

* pH (791) 

Sample solution: 1 in 50 

Acceptance criteria: 4.8-6.2 

O Loss ON DRYING (731) 

Anaiysis: Dry under vacuum at 60° for 4 h. 

Acceptance criteria: NMT 7.0% 

ADOmONAL REQUIREMENT5 

* Packaging and Storace: Preserve in tight, light-resistant 

containers, and storę in a cool place. 

* USP Reference Standard s (11) 

USP Papain RS 


Papain Tablets for Tapical Solution 

DEFINITION 

Papain Tablets for Topical Solution contain NLT 100.0% of 
the labeled potency. 

ASSAY 
® Procedurę 

Dibasic sodium phosphate solution: Dissolve 7,1 g of 
anhydrous dibasic sodium phosphate in water to make 
1 L. Add 1 drop of toluene as a preservative. 

Citric acid solution: DissoJve 10.5 g of citric acid 
monohydrate in water to make 1 L. Add 1 drop of tolu¬ 
ene as a preservative, 

Casein substrate: Disperse 1 g of Hammersten-type ca¬ 
sein in 50 mL of Dibasic sodium phosphate solution. 

Place in a boiling water bath for 30 min wkh occasional 
stirring. Cool to room temperaturo, and add Citric add 
solution to adjust to a pH of 6,0 ±0.1. Stir the solution 
rapidly and continuousiy during the addition of the Cit¬ 
ric acid solution to prevent precipitation of the casein. 
Dilute with water to 100 mL, Prepare fresh daily. 

Buffer solution: Dissolve 3.55 g of anhydrous dibasic 
sodium phosphate in 400 mL of water in a 500-mL vol- 
umetric fiask. Add 7.0 g of disodium edetate and 3,05 g 
of cysteinę hydrochloride monohydrate. Adjust with 1 N 
hydrochloric acid or 1 N sodium hydroxide to a pH of 
6.0 ±0.1, dilute with water to volume, and mix, Pre¬ 
pare fresh daily. 

Trichloroacetic acid solution: 300 mg/mL of reagent- 
grade trichloroacetic add. This solution may be stored 
at room temperaturę. 
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Standard solution: Weigh accurately 100 mg of USP 
Papain RS in a 100 -mL volumetfic fiask, and add Buffer 
solution to dissolve. DiEute with Buffer solution to vol- 
ume, and mix. Transfer 2.0 ml of this solution to a 
50-mL volumetric fiask, dilute with Buffer solution to vol- 
ume, and mix. Use within 30 min after preparation. 
Sam ple solution: Place a counted number of Papain 
Tablets for Topical Solution, equivalent to about 
600,000 USP Units of Papain, in a 100-mL volumetric 
fiask, dissolve in Buffer solution , dilute with Buffer solu- 
tion to volume, and mix. Transfer 2.0 mL of this solution 
to a 50-mL volumetric fiask, dilute with Buffer solution 
to volume, and mix, 

Analysis: Into each of 1 2 test tubes (1 8 x 150 mm) pi¬ 
pet 5.0 mL of Cosein substratę. Place in a water bath at 
40 a , and allow 10 min to reach bath temperaturę. The 
tests are run in duplicate except for the blanks. Into 
each of two of the tubes labeled pipet 1,0 mL of the 
Standard solution and 1.0 ml of Buffer solution. Mix by 
swirlina, notę zero time, insert the stopper, and replace 
in the bath. Into each of two other tubes fabefed S 2 
pipet 1,5 mL of the Standard solution and 0*5 mL of 
Buffer solution , and proceed as before. Repeat this pro¬ 
cedurę for two tubes labeled Si to which 2.0 ml of the 
Standard solution is added, and for Iwo tubes labeled 
to which 1,5 mL of the Sample solution and 0.5 mL of 
Buffer solution are added. After 60 min, accurately 
timed, add to all 12 tubes 3.0 mL of Trichloroacetic add 
solution , and shake vigorously. With the four tubes to 
which neither the Standard solution nor the Sample solu- 
tion was added, prepare blanks by pipeting, respec- 
tive!y, 1 .0 ml of the Standard solution and 1,0 mL of 
Buffer solution ; 1.5 mL of the Standard solution and 
0,5 mL of Buffer solution; 2.0 mL of the Standard solu¬ 
tion; and 1,5 mL of the Sample solution and 0,5 mL of 
Buffer solution. Replace all tubes in the 40° water bath 
for 30-40 min to allow the precipitated protein to co- 
agulate fulfy. Pass through filter paper of medium porę 
size, discarding the first 3 mL of the fil tratę (fiftrates 
used are elear). Read the absorbances, at 280 nm, of 
the filtrates of all Solutions against their respective 
blanks. Plot the absorbance readings for Si, S 2ł and Si 
against the enzyme concentration of each correspond- 
ing Ieve1. 

By interpolation from the standard curve, calcu lat e the 
potency, in USP Units, of the number of Papain Tabiets 
for Topical Solution taken: 

Result - A x C x F 

A - activity of the USP Papain RS (Units/mg) 

C - concentration from the standard turve 
(mg/mL) 

F = 100 x (50/2) x 0 0/1,5), dilution factor 

Acceptance criteria; NLT 100,0% of the labeled 
potency 

PERFORMANCE TESTS 

* Dispntegration (701): NMT 15 min at 23 ± 2° 

SPECIFIC TESTS 

* COMPLETENESS OF SOLUTION (641) 

Sample solution: Prepare a solution of 50 Papain Tab- 
Jets for Topical Solution in 500,0 mL of water, and allow 
to stand for 4 h, 

Analysis: Pass the Sample solution through two superim- 
posed, ma tebed-weight, 47-mm-drameter membranę 
filters of 0 . 8 -pm porę size, and wash the residue by 
rinsing the fiask at the sides of the holder with water, 

Dry both filters in a desiccator under vacuum, over 
phosphorus pentoxide for 6-18 h. Weigh the filters sep- 
arately, and subtract the weight of the lower filter from 
that of the upper filter 

Acceptance criteria: NMT 50 mg {1 mg/Tablet) differ- 
enoe in weights 


■ Microbial Enumeration Tests (61) and Tests for Speci 
fied IWicroorganisms (62): It meets the regurrements of 
the tests for absence of Staphylococcus aureus and Pseu- 
domonas aeruginosa. 

■ PH (791) 

Sample solution: 1 Tablet in 10 ml of water 
Acceptance criteria: 6 ,9-8,0 

ADDITIONAi REQUJREMENT$ 

* PACKAGłNG and Storage: Preserze in tight, light-resistant 
containers, and storę in a cool place, 

« USP reference Standards (11) 

USP Papain RS 


Papayęrine Hydrochloride 



CaHaiNO^ * HCI 375.85 

Isoguinoline, 1 -[(3,4-dimethoxyphenyi)methyl]-6,7- 
dimethoxy-, hydrochloride, 

6 ,7-Dimethoxy- f-veratry I isoq u i nol i ne hy d roch lo ride 
[61-25-6], 

» Papaverine Hydrochloride contains not less 
than 98,5 percent and not morę than 100.5 per- 
cent of C 20 H 21 NO 4 * HCI, calculated on the dried 
basis, 

Packaging and storage—Preserve in tight, light-resistant 
containers. Storę at 25°, excursions permitted between 15 q 
and 30°, 

USP Reference standards (11)— 

USP Papaverine Hydrochloride RS 

Gomplef eness of solution—A 1 in 15 solution in chloro¬ 
form is elear and free from undis$olved solid, 

Ident if i c a t i o n— 

A: infrared Absorption (197K). 

B: Ultraviolet Absorption (197U)— 

Solution: 2.5 pg per mL. 

Medium: 0.1 N hydrochloric acid. 

Absorptivities at 251 nm, calculated on the dried basis, do 
not differ by morę than 3,0%. 

C: A solution (1 in 50) responds to the tests for Chtoride 
(191). 

pH (791): between 3.0 and 4.5, in a solution (1 in 50). 
Loss on dry mg (7 31)—Dry it at 105° for 2 hours: it loses 
not morę than 0,5% of its weight. 

Residue on Ignitlon (281): not morę than 0.1%. 

Limit of eryptopine, thebaine, or other organie Im- 
purities—Di$solve 50 mg in 2 mL of sulfuric acid in a smali 
test tubę: the resultino solution is not morę yellow-brown in 
color than Matching Hałd 5 (see Readity Carbonizabfe Sub- 
stances Test (271)), and it is not morę pink than a standard 
prepared, in equal volume, by dlluting 3.0 mL of 0.1 N po- 
tassium permanganate with water to 1000 mL. 

Assay—Dissolve about 700 mg of Fapaverine Hydrochlo¬ 
ride, accurately weighed, in 80 mL of glacial acetic acid; add 
1 0 mL of mercuric acetate TS and 1 drop of crystal vrofet 
T5; and titrate with 0.1 N perchloric acid V5 to a blue-green 
endpoint. Perform a blank determination, and make any 
necessary correetion. Each mL of OJ N perchloric acid fs 
equivalent to 37.59 mg of C 20 H 21 NO 4 * HCI. 
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Papąyerine HydrocBiloride InjectBon 

» Papaverine Hydrochloride Injection is a sterile 
solution of Papaverine Hydrochloride in Water for 
Injection, It contarns not less than 95.0 percent 
and not morę than 105.0 percent of the labeled 
amount of C 20 H 21 NO 4 ■ HCL 

Packaging and storage —Preserve in single-dose or multi- 
ple-dose contalners, preferably of Type I glass. 

USP Reference standards <11)— 

USP Endotoxin RS 

USP Papaverine Hydrochloride R$ 

Identification— 

A: Add 2 m!_ of alcohol to 1 mL of Injection, and evapo- 
rate on a steam bath, with the a id of a stream of nitrogen, 
to dryness. Dry the residue at 105° for 2 hours: »t responds 
to Identification test A under Popoverine Hydrochloride. 

B: It responds to (den Uf kation test C under Papaverine 
Hydrochloride. 

Bacterial Endotoxins Test {85)—It contains not morę 
than 2.9 USP Endotoxrn Units per mg of papaverine hydro¬ 
chloride, 

pH (791); not less than 3.0. 

Other reguirements —it meets the reguirements under in- 
jections and implanted Drag Products {1). 

Assay— Transfer 1,0 mL of Injectton to a 200-mL volumetric 
fiask, and dilute with water to volume. Pipet 3 mL of this 
solution into a separator, add 10 mL of water, and render 
alkaline with 6 N ammonium hydroxide. Extract the alkaloid 
with successive 5-mL portions of chloroform, and evaporate 
the extracts to dryness. Dissolye the residue in 0.1 N hydro- 
chloric add, and dilute with the same medium to lOO.OmL. 
Concomitantly determine the absorbances of this solution 
and of a Standard solution of USP Papaverine Hydrochloride 
RS in 0.1 N hydrochloric add havinq a known concentration 
of about 45 pg per mL in 1-cm cells at the wavelenqth of 
maximum absorbance at about 251 nm, with a suitable 
spectrophotometer, using 0.1 N hydrochloric add as the 
blank. Calculate the ąuantity, in mg, of C 21 H 21 NO 4 ■ HCI in 
the portion of Injection taken by the formula; 

6.67C(A U /As) 

in which C is the concentration, in pg per ml, of USP Pa- 
paverine Hydrochloride RS in the Standard solution, and A u 
and As are the absorbances of the solution from the Injec- 
tion and the Standard solution, respecdyely. 


Papąyerine Hydrochloride Tablets 

» Papaverine Hydrochloride Tablets contain not 
less than 93.0 percent and not morę than 
107.0 percent of the labeled amount of 
C2oH2iN0 4 -HCI. 

Packaging and storage—Presen/e in tighf containers. 

USP Reference standards (11 )*— 

USP Papaverine Hydrochloride RS 

Identification —Add a portion of powdered Tablets, equrv- 
alent to about 30 mg of papaverine hydrochloride, to 10 mL 
of 0.1 N hydrochloric acid in a separator. Extract the mix- 
turę with 10 mL of chloroform, filter the chloroform phase 
through paper, evaporate the solvent on a steam bath, and 
dry the residue at 105° for 2 hours: it responds to Identifica¬ 
tion test A under Papaverine Hydrochloride. 


DissolutJon ( 7 11)— 

Medium: water; 900 mL. 

Apparatus 1: 100 rprm 

Time: 30 minutes. 

Procedurę —Determine the amount of C^H^NCh • HCI dis- 
solved from UV absorbances at the wavelength of maximum 
absorbance at about 250 nm on filtered portions of the so¬ 
lution under test, suitably diluted with 0.1 N hydrochloric 
add, in comparison with a Standard solution ha vinq a 
known concentration of USP Papaverine Hydrochloride RS tn 
the same Medium . 

Tolerances— Not less than 80% of the labeled amount 

of C 20 H 21 NCL 1 * HCI is dissolved in 30 minutes. 

Uniformity of dosage units (905): meet the reguire¬ 
ments. 

Procedurę for content uniformity— Transfer 1 finely pow¬ 
dered Tablet to a 250-mL volumetric fiask, add 50 mL of 
water and 3 mL of hydrochloric acid, mix, and allow to 
stand for 15 minutes with occasional agitation. Dilute with 
water to volume, mix, and filter, discarding the flrst 20 mi 
of the filtrate. Dilute a portion of the subseguent fil tratę 
quantitatively and stepwise, if necessary, with water to pra¬ 
wdę a solution containing approximately 2.4 pg of papaver- 
ine hydrochloride per mL. Concomitantly determine the ab¬ 
sorbances of this solution and a solution of USP Papaverine 
Hydrochloride RS, in the same medium at a concentration 
of about 2.4 pg per mL, in 1-cm cells, at the wavelenqth of 
maximum absorbance at about 250 nm, with a suitable 
spectrophotometer, using water as the blank. Calculate the 
quantity, in mg, of C^H^NO* * HCI in the Tablet by the 
formula: 

{TC/D){AufAi) 

in which Tis the labeled quantity, in mg, of papaverine 
hydrochloride in the Tablet; C is the concentration, in pg 
per mL, of USP Papaverine Hydrochloride RS in the Standard 
solution; D is the concentration, in jig per mL, of the solu¬ 
tion from the Tablet based upon the labeled guantity per 
Tablet and the extenf of dilutron; and Au and As are the 
absorbances of the solution from the Tablet and the Stan¬ 
dard solution, respectively. 

Assay —Weigh and finely powder not less than 20 Tablets. 
Transfer an accurately weighed portion of the powder, 
equivalent to about 30 mg of papaverine hydrochloride, to 
a glass-stoppered conical fiask, add about 100 mL of 0.1 N 
hydrochloric add, and shake by mechanical means for 
15 minutes. Filter the mixture into a 200-mL volumetrie 
fiask, and add Od N hydrochloric add to volume. Proceed 
as directed in the Assay under Papoverine Hydrochloride Injec - 
t/on, beginnino with "Pipet 3 mL of this solution into a 
separator." Calculate the quantity, in mg, of C^H^NO^ - 
HO in the portion of Tablets taken by tne formula: 

6.67C(Auf A$) 

in which C is the concentration, in pg per ml, of USP Pa- 
paverine Hydrochloride RS in the Standard solution, and Au 
and A s are the absorbances of the solution from the Tablets 
and the Standard solution, respectively. 


Parachlorophenol 



CsHsCIO 128.56 

Phenol, 4-eh loro-; 
p-Chlorophenol [106-48-9]. 
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DEFIN1TION 

Parachlorophenol contains NLT 99,0% and NMT 100.5% of 
parachlorophenol (CeHsCIO). 



IDENTIFICATION 

* A, 

Sample solution: 10 mg/mL of Parachloropheno! 

Analysis: Add bromine TS dropwise to the Sample 
solution. 

Ac cep tance criteria: A white precipitate is formed; at 
first it redissoWes, but then it becomes permanent as an 
excess of the reagent is added. 

- B 

Sample soiution: 10 mg/mL of Parachlorophenol 

Analysis: Add 1 drop of ferric chloride TS to 10 mL of 
Sample soiution. 

Acceptance criteria: The soiution acquires a violet-blue 
color. 

* C. 

Analysis: Heat a few crystafs, held on a copper wrre, in 
the edge of a nonluminous flame. 

Acceptance criteria: A green color is imparted to the 
flame, 

* D. 

Sample: 1 g of Parachlorophenol 

Analysis: Mix the Sample and 5 mL of sodium hydrox- 
ide soiution (1 in 3), then add 1.5 g of 
monochloroacetic add. Shake, and heat on a steam 
bath for 1 h. Cool, dilute with 15 mL of water, and 
acidify with hydrochloric acid, Extract with 50 mL of 
ether, wash the ether soiution with 10 mL of cold 
water, then extract the ether soiution with 25 mL of 
sodium carbonate soiution (1 in 20), Acidify the solu- 
tion with hydrochloric acid, collect the resulting precipi¬ 
tate on a fliter, and recrystallize it from hot water. 

Acceptance criteria: The resulting parachlorophenoxy- 
acetic acid melts between 154° and 158°. 

AS5AY 

* Procedurę 

Sample: 1 g of Parachlorophenol 

Titrimetrlc system 
(See Titrimetry <541).) 

Modę: Residua! titration 
Titrant: 0,1 N bromine VS 
Back-titrant: 0.1 N sodium thiosulfate VS 
Endpoint detection: Visual 

Analysis: Transfer the Sample to a 500-mL volumetric 
fiask, and dissolve and dilute with water to volume. 
Transfer a 25.0-mL portion of the soiution to an iodine 
fiask, cool in an ice bath to 4°, and add 20,0 mL of 
Titrant Add 5 mL of hydrochloric add, and immediately 
insert the stopper, Maintain the fiask at a temperaturę 
of 4° for 30 mm, shaking at frequent intervals. Allow it 
to stand for 15 min, remove the stopper just sufficientiy 
to introduce guickly 5 mL of potassium iodide soiution 
(1 in 5), taking care that no bromine vapor escapes, 
and at once insert the stopper in the fiask. Shake thor- 
oughly, remove the stopper, and rinse it and the neck 
of the fiask with a smali portion of water, allowlng the 
washings to flow into the fiask. Shake the mlxture, and 
titrate tne liberated Iodine with Back-titrant , using 3 mL 
of starch TS as the indicator. Perform a blank determi- 
nation, Each mL of 0.1 N bromine is equivalent to 
3,214 mg of parachlorophenol (C&HjCIO), 

Acceptance criteria: 99,0%-lG0.5% 


IMPURIT1ES 

o limit of Nowolatile Residue 

Sample: 1 g of Parachlorophenol 
Analysis: Heat the Sample in a tared Container on a 
steam bath untii it is volatfllzed, and dry at 105° for 1 
h. 


Acceptance criteria: NMT 0,1% of residue remains. 

* Limit of Chloride 

Sample soiution: 10 mg/mL of Parachlorophenol 
Analysis: Acidify 10 mL of Sample soiution with 2 N ni- 
tric add, and add a few drops of $ilver nitrate TS. 
Acceptance criteria: No turbidity or opalescence is 
produced. 

SPECIFiC TE5T5 

* CLARITY and Heaction of Solution 

Sample soiution: 10 mg/mL of Parachlorophenol 
Acceptance criteria: Soiution is elear and is acid to 
litmus. 

■ Congealing Temperaturę (651): Between 42° and 44° 

ADDITIONAL REQUIREMENT5 

* Packaging and Sto ragę: Preserve in tight, light-resistant 

containers. 


Camphorated Parachlorophenol 

DEFIN1TION 

Camphorated Parachlorophenol is a triturated mixture that 
contains NLT 33,0% and NMT 37,0% of parachlorophe¬ 
nol (GHsCfO) and NLT 63.0% and NMT 67.0% of cam¬ 
phor (CioHigO). The sum of the percentages of parachlor¬ 
ophenol and camphor is NLT 97.0% and NMT 103.0%. 

A5SAY 

• Parachlorophenol 

Sample: 1 g 

Analysis: Add the Sample to a wide-mouth conical fiask. 
Add a few glass beads, 6 mL of sodium hydroxide solu¬ 
tion (1 in 2), and 130 mL of water. Heat the soiution to 
boiling, add 70 mL of potassium permanganate soiution 
(3 in 50), and continue to boil for 20 min. To the hot 
soiution add 40 mL of 0.1 N silver nitrate. Add 50 mL 
of 18 N suffuric acid, and sodium suifite crystals, in di- 
vided portions and with swirling untii the permanga¬ 
nate color is discharged and no manganese dioxide re¬ 
mains. Boil untii the vapors are no longer acid to 
litmus, keeping the voiume nearly constant by the addi- 
tion of water. Add 5 mL of nitric acid, and continue to 
boil for 5 min. Cool, and collect the precipitate on a 
tared fllterlng crudble, wash we!! with water, then with 
10 mL of alcohoL Dry at 105° for 1 h, cool, and weigh, 
Each 1,000 g of the silver chloride so obtained is equiv- 
alent to 897.0 mg of parachlorophenol {C* *H*CIO). 

Acceptance criteria 

Parachlorophenol: 33,O%-37.0% of parachlorophenol 
(CfiHsCIO) 

Total: The sum of the percentages of parachlorophe¬ 
no! and camphor is 97.0%-103,0%, 

* Camphor 

Sample solution: Transfer about 300 mg of Camphor- 
atea Parachlorophenol to a 200-mL pressure bottle con- 
taining 50 mL of freshly prepared dinitrophen- 

S drazine TS. 

ysis: Glosę the pressure bottle, immerse it In a 
water bath, and marntain it at about 75° for 4 h, Coof 
to room temperaturę, then transfer the contents to a 
beaker with the aid of 100 mL of 3 N suffuric acid and 
allow it to stand overnrght. Collect the precipitate on a 
tared fiftering crudble, wash with 100 mL of 3 N sulf u- 
ric acid and then with 75 mL of cold water, in divided 
portions, to remove the acid, Dry at 80° for 2 h, cool, 
and weigh. The weight of the precipitate so obtained, 
multiplied by 0,4581, represents the weight of camphor 
(CioHieO) in the sample taken. 
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Accepiance criteria 

Camphor: 63.0%-67.0% of camphor (C^H^O) 

Totaf: The sum of the percentages of parachlorophe- 
nol and camphor is 97,0%-103.0%. 

ADD0TGONAL R£QUiREEVSENTS 

• Packagłng and Stgrage: Preserve in tight, light-resistant 
containers. 


Paraldehyde 


QH, 2 0 3 132.16 

1.3.5- Trioxane, 2,4,6-trimethy!-. 

2.4.6- Trinnethyl~s-trioxane [123-63-7]* 

» notę—P araldehyde is subject to oxidation to 
form acetic acid. It may contain a suitabie 
stabilizer. 

Packaging sin d storage—Preserve In well-filled, tight, 
light-resistant containers, preferably of Type I or Type fl 
gtass, holding not morę than 30 ml, at a temperaturę not 
exceeding 25°, Paraldehyde may be shipped in bulk con¬ 
tainers holding a minimum of 22.5 kg (50 Ib) to commertia! 
drug repackagers only. 

Labeling —The la bel of all containers of Paraldehyde, in- 
cludrng those dispensed by the pharmacist, incluaes a state- 
ment directing the user to discard the unused contents of 
any Container that has been opened for morę than 
24 hours. 

NOTĘ —The label of bulk containers of Paraldehyde directs 
the commerda! drug repackager to demonstrate compliance 
with the USP purity tests for Paraldehyde immediately prior 
to repackaging, and not to repackage fmm a Container that 
has been opened longer than 24 hours. 

Identification—Heat it with a smali guantity of 2 N sulfu- 
ric acid: acetaldehyde, recognizable by its pungent odor, is 
produced. 

CongeaSang temperaturę (651): not lower than 11°. 
BEstillmg rangę, Method I (721)—It distills compfetely be- 
tween 1 20° and 1 26 c , a correction factor of 0.050 D per mm 
being applied as necessary. 

Acidity—To a solution of 6.0 mL in 100 mL of water add 
5 drops of phenolphthalein TS, and titrate with 1.0 N so- 
dium hydroxide: not morę than 0.50 mL is required to pro- 
duce a pink cofor (0.5% as acetic add). 

Chioride—To 5 mL of a solution (1 in 10) add 1 drop of 
nitric acid and 3 drops of silver nitra te TS: no opalescence is 
produced immediately. 

Su Bfate—To 5 mL of a solution (1 in 10) add 1 drop of 
hydrochlorie add and 3 drops of barium chioride TS: no tur- 
bidity is produced. 

Limit of nora voBat Sie residue—Heat 5.0 mL In a smal!, 
tared evaporating dish on a steam bath: no disagreeable 
odor is noticeable as the last portions evaporate, and, when 
dried at 105° for 1 hour, not morę than 3 mg of residue 
remains (0.06%). 

Limit of acetaldehyde—Place 1 00 mL of water in a 
250-mL conical fiask, add 5.0 mL of Paraldehyde, and shake 
the mixture gently until solution is complete. Add 5 mL of 
hydroxy!amine hydrochloride solution (3.5 in 100). Shake 
the mixture gently for 30 seconds, add methyl orange TS, 
and titrate immediately with 0.50 N sodium hydroxide, Per- 


form a blank titration: the difference between the titers does 
not exceed 1 mL of 0.50 N sodium hydroxide (0.4%). 


Paregoric 

DEFINITION 

Paregoric contains NLT 35 mg and NMT 45 mg of anhy- 
drous morphine in each 100 mL. 

Prepare Paregoric as foliows. 


Powdered Opium 

4.3 a 

Suitabie Essential ONfsl 


Benzoic Acid 

3.8 q 

Diluted Alcohoi 

900 ml 

Giycerin 

38 mL 

To make 

950 mL 


Prepare a diluted alcohoi mrxture contain i ng 400 mg of Bem 
zoic Add, 4 mL of Cfycerin , and sufficient Suitabie Essential 
Oii(s) in each 100 mL of Diluted Alcohoi. Separately, mac- 
era te the Powdered Opium , Benzoic Add, and Suitabie Es¬ 
sential Oil(s) for 5 days, with occasional agitation, in a 
mixture of Diluted Alcohoi and Glycerin, Then filter, and 
pass enough Diluted Aicohol through the filter to obtain 
950 mL of to ta! f Utratę. Assay a portion of this fil tratę as 
directed herein, and dilute tne remainder with a sufficient 
quantity of the previously prepared diluted alcohoi mix- 
ture to yield a solution contain Ing 40 mg of anhydrous 
morphine in each 100 mL. 

Paregoric may afso be prepared by using Opium or Opium 
Tincture instead of Powdered Opium, tne anhydrous mor¬ 
phine content being adjusted to 40 mg in each 100 mL 
and the alcohoi content being adjusted to 45%. 

ASSAY 
@ Procedurę 

Mobile phase A: 1-in-5 solution of triethylamine in 
water-saturated chloroform 

Mobile phase B: l -in-100 solution of triethylamine in 
water-s a t u r a ted c h I o rofo rm 

Chromatographic tubes: Prepare three similar tubes, 
each about 260 mm long and consisting of about 
200 mm of 25-mm tubing and about 6 cm of 6-rnm 
tubing. In each of the tubes, place a pledget of gtass 
wool at a point where the 6-mm tubing is constricted 
slightiy, about 2 cm from the junction. 

Citrate buffer; 0.1 M sodium utratę and 0.1 M citric 
add (50:50) 

Standard solution: Dissolve a guantity of USP Mor¬ 
phine Sulfate RS equivalent to about 40 mg of anhy¬ 
drous morphine in 0.5 mL of triethylamine contained in 
a 100-mL volumetric fiask, and add methanol to vol- 
ume. Pipet 10 mL of this solution into a 50-mL volu- 
metric fiask, add 1 mL of triethylamine and 1 ml of hy- 
drochloric acid, and add water-saturated chloroform to 
volume. 

Sam ple solution: Evaporate 10.0 mL of Paregoric 
(equivalent to about 4 mg of morphine) on a steam 
bath under a stream of air to about 2 mL, and cool. 
[Notę—A void reducing the volume to less than 2 mL.] 
Add 0.5 mL of Citrate buffer. 

Chromatographic columns: Fili the three tubes with 
adsorbent prepared as follows, using chromatographic 
siliceous earth as the base of the adsorbent, ana tamp 
itfirmly in place. After filling, place a smali pad of glass 
wool above each column packing. 

Column 1; Pack in two layers, tne lower layer consist¬ 
ing of 3 g of chromatographic siliceous earth mixed 
with 2 mL of Citrate buffer and the upper layer of 3 g 
of chromatographic siliceous earth mtxed with the 
Sample solution. Dry-rinse the beaker in which the 
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components of the two layers have been mlxed witn 
1 g of chromatographic siliceous earth, and add it also 
to the top of the column. 

Column II: Pack with 3 g of thromatographic siliceous 
earth mixed with 2 mL of dibasic potassium phosphate 
solution (1 in 5.75)- 

Column III: Pack with 3 g of chromatographic siliceous 
earth mixed with 2 mL of sodium hydroxide solution 
(1 in 50). 

Instrumental conditions 

Modę: UV-Vis 

Analytical wavelength: 255-360 nm 
Celi: 1 cm 
Blank: Chloroform 
Analysis 

[NOTĘ—0) Use water-saturated solvents throughout this 
procedurę; (2) prepare eluants fresh daily; and (3) 
avoid bringing the Solutions into contact with metal.] 
Wash Column ! with 100 mL of ether, foflowed by 
100 mL of chloroform. Rinse Lhe tip of the column 
with chloroform, and discard lhe soivents. In the fol- 
lowlng operations, rinse eacli column tip before dis- 
carding the column or changing receivers. 

Mount the three columns vertically so that the effluent 
from Column I flows rnto Column U, and the effluent 
from the latter flows into Column Ili Pass through the 
three columns 5 mL of Mobile phase Ą foliowej by 
four 1 0-mL portions of Mobile phase B, allowing each 
portion to pass through compfetely before subseguent 
addttions. Discard Column i 

Pass three 5-mL portions of Mobile phase B through the 
two remaimng columns, Discard Column li 
Wash Column Ili successfvely with 10 mL of Mobile 
phase B, 50 mL of chloroform, 2 mL of a 1-in-10 solu- 
tion of glaciaf acetic add in chloroform, and 50 mL of 
a l-in -100 solution of glacial acetic acid in chloroform, 
Discard all washings. Arrange to collect eluate from 
Column III In a 50-mL volumetric fiask containing 
10 mL of methanol and 1 mL of hydrochloric acid. 

Butę the column with 5 mL of Mobile phase A t fol¬ 
io wed by 33 mL of Mobile phase B. Di lute with chloro¬ 
form to volume, and mix. 

Concomitantly record the spectra of this solution and 
the Standard solution , and plot the corresponding 
wave!ength-absorbance curves. Correct the absorbance 
of each solution, at the wavelength of maximum ab¬ 
sorbance at about 285 nm, by extrapolatmg the por¬ 
tion of the base-line curve between 340 and 310 nm 
to thls wavelength. 

Calculate the weight of anhydrous morphine, in mg, in 
100 mL of Paregoric taken: 

Result = (AuMs) x W x F 

Au = corrected absorbance of the Sampte solution 

Ai - corrected absorbance of the Standard solution 

W - weight of anhydrous morphine in the 50 mL 
of Standard solution (mg) 

F = dilution factor, 10 

Acceptance criteria: 35-45 mg of anhydrous morphlre 
per 100 ml of Paregoric 

OTHER COMPONENTS 

• Alcohol D eter iv? i n at i o n, Method II (611): 43.0%^47.G% 

of C 2 H 5 OH, using acetone as the interna! standard 

ADDITIONAL REQUIREMENT5 

* Packacinc and Stohage: Package in tight, Jight-resistant 
containers, and avoid exposure to direct sunlight and tc 
excessive heat 


* USP reference Standards <11) 

USP Morphine Sulfate RS 


Paricalcitol 



C, 7 H 4 ,Oi 416.64 

19-Nor-1-o.,25-dihydro)wvitamin D z ; 
(1cx,3/3,7£,22£)“19-Nor-9 / 10-secoergosta-5,7,22-triene-1 v 3, 
25-triol; 

(7£,22£)-19-Nor-9,10-5ecoergosta-5, 7,22-triene-la, 3/3, 
25-triol [131918-61-1]. 

DEFJNmON 

Paricalcitol contains NLT 97.0% and NMT 103,0% of pari¬ 
calcitol calculated on the dried basis. 

[Caution—H andle Paricalcitol with exceptional care because 
it is very potent. Care should be taken to prevent inhaling 
partides of Paricalcitol and exposing the skin to it] 

IDENTIFICATION 

• A, INFRARED A&SORPTION (197K) 

■ B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay , 

ASSAY 

* Procedurę 

[Notę —Pratect paricalcitol Solutions from tight,] 

Mobile phase: Methanol and water (4:1) 

Diluent: Methanol and water (1:1) 

Standard solution: Diiute U5P Paricalcitol Solution RS 
with Diluent to obtain a solution containing 5,Gpg/mL 
of paricalcitol. 

Sample solution: Transfer an accurately weighed 
amount of Paricalcitol to a suitable volumętne fiask, add 
dehydrated alcohol {approximately 1 mL of dehydrated 
alcohol per each 0,5 mg of paricalcitol), sonicate to dis- 
solve, and diiute with Diluent to volume, Further diiute 
this solution with Diluent to obtain a solution contain¬ 
ing 5.0j.ig/mL of paricalcitol. 

Chromatographic system 
(See Chromatograpny (621), System Suitability,} 

Modę: LC 

Detector: UV 252 nm 
Column: 4.6-mm x 25-cm; 5-pm packtng LI 
Flow ratę: 2 m L/min 
Injection volume: 100 jiL 
System suitability 
Sample: Standard solution 
Suitability requrrements 
Tailing factor: NMT 2,0 
Relative standard deviation: NMT 1.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of paricalcitol (C 27 H 44 O 3 } in 
the portion of Paricalcitol taken: 

Resutt = (ru/rj) x (Cs/Cy) x 100 

ru - peak response from the Sample solution 

rs = peak response from the Standard solution 

Cs - concentration of paricalcitol in the Standard 
solution (pg/mL) 
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Cy — concentration of Pancalcitol in the Sample 
soiution fj.ig/mL) 

Acceptance criteria- 97.0%-103.0% on the dned basis 

IMPURITIE5 

o 0RGANIC IMPUR1T1ES 

[NOT£-="Unless otherwise spedfied, protect paricaJcitol So¬ 
lutions from light] 

Diluent: Dehydrated alcohol and water (50:50) 

Solution A: Acetonitrile and water (5:95) 

Solution B: Acetonitrile and methanol (75:25) 

Mobile phase: See Tobie 7, 


Table 1 


Time 

(min) 

Solution A 
(%) 

Solution B 

(W 

0 

42 

58 

11* 

42 

58 

20 

0 

100 

27 

0 

100 

27.1 

42 

58 

30 

42 

58 


a Determine the retention time of the paricalefLol peak using the Standard 
soiution , Adjust the start of the gradient to he 1.0 ± 0.1 min prior to the 
retention Limę of paricalcitol ano accordingly adjcist the remaining gradi¬ 
ent times. 

System suitability stock solution: Prepare a 50-jug/mL 
solution of paricalcitol from USP Paricalcitol Solution RS 
in dehydrated alcohol. Using a colortess glass Container, 
expose the solution to ultravio!et light at 254 nm. Pan- 
caldtol undergoes partial degradation to 7Z-pa ricalcitoL 
A degradation of at least 0,2% of paricalcitoJ to 7Z- 
paricalcitoi [(7Z,22£)-7 9-nor-9,TO-secoergosta-5,7, 
22-triene-1a,3/?,25-tnol] must be obtained, based on 
the corresponding peaks. If it is not obtained, expose 
the soiution to ultraviolet light again. 

System suitability solution: System suitability stock soiu¬ 
tion and water (7:1) 

Standard stock solution: 5 ju.g/mL of paricalcitol from 
USP Pancalcitol Soiution RS in Diluent 
Standard solution: 0.15 pg/mL of paricalcitol from 
Standard stock solution in Diluent 
Sensitivity soiution: 0,05 jig/mL of paricalcitol from 
Standard soiution in Diluent 

Sample stock solution: 200 pg/mL of Paricafcitol tn de¬ 
hydrated alcohol 

Sample soiution: 100jLig/mL of Paricalcitol from Sampie 
stock soiution in water 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 252 nm 

Column: 4.6-mm x 10-cm; 2.7-j.im packing LI 
Column temperaturę: 30° 

Flow ratę: 0.9 mL/min 
Injection volume: 25 |_lL 
System suitability 

Sam pies: System suitability solution , Standard solution , 
and Sensitivity soiution 

[Notę—T he relatke retention times for paricalcitol and 
7Z-paricafcitot are 1.0 and 1,06, respectively,] 

Suitability requirements 

Resolution: NLT 1.5 between paricalcitol and 7Z-pari- 
calcitol, System suitability solution 
Reiative standard deviation: NMT 5.0%, Standard 
soiution 


Signai-to-noise ratio: NLT 10, Sensitivity solution 
Anaiysis 

Sam pies: Standard soiution and Sample solution 
Calcu iate the percentage of each impurity in the por- 
tion of Paricalcitol taken: 

Result = (r u frs) x (QfCu) x (1 /F) x 100 

r\j ~ peak response of each impurity from the 
Sample soiution 

rs = peak response of paricalcitol from the 
Standard solution 

Q “ concentration of paricalcitol in the Standard 
soiution ftig/mL) 

Cu - concentration of Paricalcitol in the Sampie 
solution Uig/mL) 

F = relative response factor (see Table 2) 
Acceptance criteria: See Tobie 2. Disregard peaks less 
than 0,05%. 


Table 2 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NIVST f°/ol 

Pancalcitol 

1.0 

__ 

_ 

2 2Z-Paricalcitol 11 

1.23 

0,64 

0.15 

Any other individual 
impurity 

— 

1.0 

OJ 

TotaJ impurities 

— 

—- 

0,5 


9-Ncir-9,l G-secoei-gosta-5,?,22-LrFene-l a,3A25-trioL 


5PECIFBG TESTS 

O LOSS ON DRYING 

(See Thermal Anaiysis (891).) 

Sample: 8 mg of Pancalcitol 
Anaiysis: Determine the percentage of volatile sub- 
stances by thermagravirnetric anaiysis on an appropri- 
atdy caiibrated instrument. Heat at a ratę of 5°/min 
between ambient temperaturę and 150° in an atmos- 
phere of nitrogen at a flow ratę of 40 mL/min. Deter¬ 
mine the accumulated loss in weight from the 
thermogram. 

Acceptance criteria: NMT 2.0% 

ADDITIGNAL REQUBREMENTS 

• Packaging and Storage: Preserve in tight, light-resistant 
containers, and storę under argon in a freezer. 

o USP Reference Standards (11) 

USP Paricalcitol RS 

USP Paricalcitol Solution RS 


iPaoeaicBfcafl Ingectiom 

DEFINITION 

Pancalcitol Injection is a stenie soiution of Paricalcitol in a 
mixture of Water for Injection, Propylene Glycol, and Al¬ 
cohol, or other suitable sokents, It contains NLT 90.0% 
and NMT 110.0% of the labeled amount of paricaJcitol 
(C27RMO3). 

IDENTIFICATION 

* A. The retention time of the major peak of the Sampie 
solution corresponds to that of the Standard solution , as 
obtained in the Assoy. 
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ASSAY 
® Procedurę 

[Notę —Protect paricalcitol Solutions from light] 

Mobile phase: Methanol and water (4:1) 

Diluent: Methanol and water (1:1) 

Standard solution: Dilute USP Paricalcitol Solution RS 
with Diluent to obtain a solution having a concentration 
of paricalcitol similar to that of the Injection. 

Sample solution: Use the Injection. 

Chrom a to g ra ph ic sy ste m 
(See Chramatography {621), System Suitahility.) 

Modę: LC 

Detector: UV 252 nm 

Column: 4.ó-mm x 25-cm; 5-pm packing LI 
Ffow ratę: 2 m L/m In 
Injection volume: 100-200 pL 
System suitabillty 
Sample: Standard solution 
Suitabillty requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calcu fate the percentage of the labeled amount of pari- 
calcitol (C^H pO-i) in the portron of injection taken: 

Result - {ruin) x (Cs/Cu) x 100 

r u = peak response from the Sample solution 

ń = peak response from the Standard solution 

Q = concentration of paricalcitol En the Standard 
solution, calculated on the basis of the 
content of paricalcitol in the USP Paricalcitol 
Solution RS (pg/mL) 

Cu - nominał concentration of paricalcitol in the 
Sample solution (Lig/ml) 

Acceptance criteria: 90,G%-110.0% 

OTHER COMPONENTS 

® Content of Propylene Clycol and Alcohol (If present) 
Mobile phase: 0.01 N sutfuric acid solution, ftltered 
and degassed 

Alcohol stock solution: Transfer 2,0 mL of dehydrated 
afcohol to a 10-mL volumetric fiask, and dilute with 
water to voiume. 

Propylene giycol stock solution: Transfer 3,0 mL of 
propylene giycol to a 10-mL volumetric fiask, and dilute 
with water to volume. 

Standard solution: Transfer 5.0 ml each of Alcohol 
stock solution and Propylene giycol stock solution to a 
50-mL volumetric fiask, and dilute with water to 
volume. 

Sample soiution: Transfer 5.0 mL of Injection to a 
50-mL voJumetric fiask, and dilute with water to 
volume. 

Chromatographrc system 

(See Chromatograpny (6 21), System Suitabillty.) 

Modę: LC 

Detector; Refractive Endex 

Column: 7.8-mm x 30-cm; packing LI 7 

Column temperaturę: 60° 

Flow ratę: 0.8 mL/min 
injection volume: TOpL 
System suitahility 
Sample: Standard solution 

[Notę—E lution order is propylene giycol followed by 
aicohol.J 

Suitabillty requirements 

Resolution; NLT 4.0 between propylene giycol and 
alcohol 

Relative standard deviation: NMT 2,0% for each 
peak 


Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the labeled amounts of pro¬ 
pylene giycol and alcohol in the portion of Injection 
taken: 

Result - (fu/fs) x (Cs/Cu) x 100 

ru - peak response of alcohol or propylene giycol 
from the Sample solution 

r$ = peak response of alcohol or propylene giycol 
from the Standard soiution 

Cs - concentration of alcohol or propyiene giycol 
in the Alcohol stock solution or Propylene 
giycol stock solution (% v/v) 

C u = nominał concentration of alcohol or propylene 
giycol (if present) in the Injection (% v/v) 
Acceptance criteria 
Alcohol: 80,0%-120,0% 

Propylene giycol: 8G,0%-120,0% 

IMPURITIES 
* Aluminum (206) 

Diluent: Dilute 4 mL of nitnc add with water to 
2000 mL. 

Matrix modlfier: 1.5 mg/mL of magnesium nitrate 
Standard stock solution: Proceed as directed for Stan¬ 
dard preparations in the chapter, beginning with "Treat 
some aluminum wire" and ending with "Cool, and 
transfer the solution, with the aid of water, to a 100-mL 
Yolumetric fiask, and dilute with water to volume". 
Transfer 2 mL of this solution to a second 100-mL volu- 
metrtc fiask, and dilute with water to volume. Transfer 
2 ml of this solution to a third 100-mL volumetric fiask, 
and dilute with water to yoiume, This solution eon tai ns 
0.4 pg/mL of aluminum. 

Standard solution A: 2,5 ng/mL of aluminum in Dilu¬ 
ent, from the Standard stock solution 
Standard solution B: 5.0 ng/mL of aluminum in Dilu¬ 
ent, from the Standard stock solution 
Standard solution C: 10 ng/mL of aluminum in Dilu¬ 
ent , from the Standard stock solution 
Standard solution D: 20 nq/mL of aluminum in Dilu¬ 
ent, from the Standard stock solution 
Standard solution E: 50 ng/mL of aluminum in Diluent, 
from the Standard stock solution 
Sample solution: Dilute 4,0 ml of Injection with 
6.0 mL of Diluent, or use an appropriate dilution to ob- 
tain a solution having a concentration of NMT 0.02 pg/ 
mL of afuminum. 

System suitabillty solution: Dilute 9.5 ml of the Sam¬ 
ple solution with 0.5 mL of the Standard stock solution. Jf 
the resulting solution contains morę than 0.04 pg/mL of 
aluminum, prepare an alternate dilution having a cor> 
centratEon of about 0.02-0.04 pg/mL of aluminum. 
Instrumental conditions 
(See Atomie Absorpdon Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometry; instru¬ 
ment eguipped with a fiameless, electricaliy hea ted 
fu mace 

Lamp: Aluminum hoJlow-cathode 
Analytical wavelength: Aluminum emission linę at 
309.3 nm 
Analysis 

Samples: Standard soiution A, Standard solution B, 
Standard soiution C, Standard solution D, Standard soiu¬ 
tion E, Sample solution, and System suitabillty solution 
Under typicaJ conditions, the sample volume is 20 pL, 
the voiume of the Matrix modlfier is 5 pL, the injec- 
tion temperaturo is 100°, and the oven conditions are 
as listed in Tobie 1. [Notę —These conditions may be 
optimized for each instrument.] 
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Table 1 


Step 

Temperaturę 

Dryinq 1 

110" 

Dryinq 2 

1 30" 

Dryinq 3 

200° 

Pyrrolysis 

1100° 

Read 

2300° 

Gean out 

2450° 


Determine the absorbances of the sampEes, Płot the 
absorbances of the Standard Solutions versus the con- 
tent of aEuminum, in ng/mL, drawing a straight linę 
best frtting the five points. The correlation cdefficient 
Es NLT 0.995, the recovery for the System suita bili ty 
solution is 80%-l 20%, and the duplicate injections 
must agree within 0.0024 pg/mL From the graph so 
obtained, determine the auantity of aluminum, C, in 
pa, found in each ml of me Sample solution. 

CaLculate the quantity, in pg/mL, of aluminum En the 
portion of Injectlon taken; 

Result = C x D 

C = measured concentration of aluminum in the 
Sample solution (pg/mL) 

P - dilution factor used to prepare the Sample 
solution 

Accepfance criteria: NMl 0.5 pg/mL 
« Organic Impurities 

Diluent: Acetonltriie and water (1:1) 

Solution A: AcetonEtrile and water (15:85) 

Solution B: Acetonitrile 

Mobile phase: See Table 2. 


Table 2 


Time 

Solution A 

Solution B 

(min) 

(%) 

(%) 

0 

65 

3 5 

25 

5 

95 

45 

5 

95 


Return to the odginał conditEons, and re-equtlibrate the 
system. 

Standard solution: Dilute USP ParicalcEtol Solution RS 
with Diluent to obtain a solution havlng a concentration 
of paricalcitol equal to 0.5% of the labeled concentra- 
tion of the Injectlon. 

Degradation stock solution: DiEute 1 ml of USP Pari- 
calcitol Solution RS with Diluent to 5 mL 

Degradatton solution A: Transfer 1 mL of the Degrada¬ 
tion stock solution and 0.1 mL of 30% hydrogen perox- 
ide into a 10-mL Container, and a]Iow to stand at room 
temperaturę for 1 h. Dilute with Diluent to 10 mL, and 
mix. 

Degradation solution B: Mix 1 mL of the Degradation 
stock solution and 1 ml of 0.1 N hydrochloric add, and 
heat at 70° for 1 h. Cool to room temperaturę, dilute 
with Diluent to 10 mL, and mix. 

Sample solution: Use the Injectlon. 

Chromatographic system 
(See Chromatogropny (621), System Suitability,) 


Modę: LC 

Detector: UV 252 nm 
Columns 

Guard: 4,6-mm x 7.5-mm; paeking LI 
Analytical: 4,6-mm x 25-cm; 5-pm paeking LI 
FIow ratę: 1 m L/min 
injection volume: 100-200 pL 
System suitability 

Sam pies: Standard solution and Degradation solution B 

Suitability reąuirements 

Resolution: NLT 1.0 between the paricalcitol peak 
and the related compound D peak, Degradation solu¬ 
tion B 

Relative standard deviation: NMT 5.0%, Standard 
solution 
Analysts 

Samples: Diluent, Degradation solution Ą Degradation 
solution B , Standard solution, and Sampie solution 
Identify the impurities En the Sample solution on the 
basis of the relative retention times of the compo- 
nents of Degradation solution A and Degradation solu - 
don B in Tubie 3. 


Table 3 


Name a 

Degrada¬ 

tion 

Solution 

Rełative 

Retention 

Time 

Acceptance 
Criteria, 
NMT f°/o) 

Related compound A 

A 

0.63 

1.0 

Related compound B 

A 

0.79 

1.0 

Reiated compound C 

B 

0.89 

1.0 

Related compound D 

B 

0,95 

1,0 

Related compound E fa 

6 

132 

1,0 

Related compound F 

B 

137 

1.0 

Reiated compound G 

B 

L66 

1.0 

Reiated compound H 

B 

1.74 

1.0 

Related compound i 

B 

1.79 

1.0 

Total impurities 

«—. 

— 

23 


J Related compounds A-l are spedfied unidentified degradation products. 
No i n format! on is avaiJabie ab out ehemicd structures or chemie a I na mes 
for these impurrties. 

b This peak Es very smali; the sfgnal-to-noise ratio h approxEmately 3-5. 

CalcuJate the percentage of each impurity in the por¬ 
tion of Injection taken: 

Result = (fu/cO x G x (100/ i) 

r u - peak response of each impurity from the 
Sampie solution 

r 5 - peak response of paricalcitol from the 
Standard solution 

Cs - concentration of paricalcitol In the Standard 
solution , calcu lated on the basis of the 
content of paricalcitol En the USP Paricalcitol 
Solution RS (jig/mL) 

L - labeled amount of paricalcitol In the Injection 
(j-tg/ml) 

Acceptance criteria: See Table 3, Disregard any peak 
observed in the Diluent. 

SPECmC TESTS 

o IBacterial EndotoKINS Test (85): tt contains NMT 10 
USP Endotoxin Units/pg of paricalcEtol. 

■ Particuute Matter in Injections (788): Meets the re- 
quirements for small-volume injections 
o Other Requirements: It meets the requirements under 
Injections and Impianted Drug Products { 1). 

ADDITIONAL REQUIREMENT5 

* Packacing and Storage: Preserve in single-dose or 
multhdose containers, preferably of Type I gfass. Storę at 
controlled room temperaturo. 
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* USP Reference STANDARD* (Tl) 

USP Endotoxin RS 

USP Faricalcltol Solution RS 


Parom o myci n Sulfate 



C23H45N5O14 ■ xH^SO,i 

D-Streptam ine, [O-2-a m ino-2-deoxy-a4>q I u copy ranosy I- 
(1 —>4}- 0-[0-2,6-d fam i no-2, ó-d iefeoxy-/R4dopy ran osyl- 
(1 -43)-/3-D-ribofuranasyi-(l->5)]-2-deoxy-, sulrate (salt). 
0-2, 6-D la mi no-2,6-dideoxy-/3-L-id opym n osy l-( 1 3)- 0-/3-D- 

ri b of u ra n osy I -(1 —>5)- 0-[2 - a m I n o - 2 - d eoxy-a- D- 
glucopyranosyl-(1—>4)]-2“deoxystreptam]ne sulfate (salt) 
[1263-89-4]. 

Base 615.63 [59-04-1; 7542-37-2]. 

» Paromomycin Sulfate is the sulfate salt of an 
antibiotic substance or substances produced by 
the growth of Streptomyces rimosus var. paromo- 
mycinus, or a mixture of two or morę such salts, 

It has a potency equivalent to not less than 
675 jug of paromomycin (C 23 H 45 N 5 O 14 ) per mg, 
calculated on the dried basis. 

Packaging a rad storage—Pre serve In tight containers, 

USP Reference standard* (11)— 

USP Paromomycin Sulfate RS 
Identificataom— 

A: Prepare a test solution tn water containing 10 mg of 
paromomycin per mL. Appfy 25 pi of this solution andf 
25 pL of a Standard solution of USP Paromomycin Sulfate RS 
containing 10 mg of paromomycin per mL to a sultable 
thln-layer chromatographlc piąte (see Chromatography 
(621)) coated wlth a 0.25-mm layer of chromatographlc sil- 
ica gel. Allow the spots to dry, place the piąte In a develop- 
ing chamber, and devefop the chromatogram in a solvent 
system consisting of a mixture of freshly prepared ammo- 
nium acetate solution (4 in 100), n-propyl alcohol, and am- 
monium hydroxide (30:10:6) until the solvent front has 
moved about three-fourths of the length of the piąte. Re- 
move the piąte from the chamber, mark the solvent front, 
and allow it to air-dry for 10 minutes. Heat the piąte at 105° 
for 1 hour, allow to cool, and spray with a solution of 
nlnhydnn in butanol (1 In 100). Heat the piąte at 105° for 
5 minutes: paromomycin appears as a red spot, and the Rt 
va!ue of the principaf spot obtained from the test solution 
corresponds to that obtained from the Standard solution. 

B: It meets the requirements of the tests for Sulfate (191). 
Spedfic rofaiion (781S): between +50° and +55°. 

Test solution: 50 mg per mL, in water. 
pH (791): between 5*0 and 7.5, in a solution (3 in 100)* 
Less on dryirag (731)—Dry about 100 mg in a capillary- 
stoppered bottle in vacuum at a pressure not exteeding 


5 mm of mercury at 60° for 3 hours: it loses not morę than 
5.0% of its weight. 

Residue on ignition (281): not morę than 2*0%, the 
charred residue belng moistened with 2 mL of nitric acid 
and 5 drops of sulfuric acid. 

Assay—Proceed with Paromomycin Sulfate as directed 
under Antibiotics—MicrobiaI Assays (81)* 


Paromomycin SuBfate Capsules 

» Paromomycin Sulfate Capsules contain the 
equivalent of not less than 90,0 percent and not 
morę than 125.0 percent of the labeled amount 
of paromomycin (CajH^ 5 N 5 0 ] 4 ). 

Pac k ag 3 mg and storage—Preserve in tight containers, 

USP Referentce standard* (11) — 

USP Paromomycin Sulfate RS 

Identification—Mix the contents of 1 Capsule with water 
to obtaln a solution containing the equivalent of about 
20 mg of paromomycin per mL. This test solution responds 
to the Identification test under Paromomycin Sulfate, 
Disintegrafion (701): 15 minutes, the use of disks being 

omitted. 

Uniform Sty of dosage unit* (905): meet the require- 
ments. 

Loss on drymg (731)—Dry about 1 00 mg In a capilfary- 
stoppered bottle in vaajum at 60° for 3 hours: It loses not 
morę than 7.0% of its weight. 

C hangę to read: 

Assay—Proceed with Capsules as directed under Antibiot- 
ics—Microbial Assoys (81), blendlng not less than 5 Capsules 
for 5 minutes in a hlgh-speed blender with sufficient *Buffer 
B/3* (cw nM^y- 2 oi 7 } to obtaln a stock solution of corwenlent 
concentration. Dilute thls stock solution quantitatively with 
the same buffer to obtain a Test Dilution navinq a concentra¬ 
tion assumed to be equal to the median dose Tevel of the 
Standard. 


Paromomycin ©rai Solwtaors 

» Paromomycin Orał Solution contains an 
amount of Paromomycin Sulfate equivalent to 
not less than 90.0 percent and not morę than 
1 30.0 percent of tne labeled amount of paromo¬ 
mycin (C 2 3 H 45 N 5 0 T4 ). It may contain one or morę 
sultable buffers, colors, flavors, presen/atiyes, and 
solvents. 

Packaging and storage—Preserve in tight containers. 

USP Reference standards {11)— 

USP Paromomycin Sulfate RS 
Uniformity of dosage units (905)— 

FOR ORAŁ SOLUTION PACKAGED IN SINCLE-UNIT CONTAINERS: 
meets the reguirements. 
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BelaverabSe volimie (698): meets the requirements. 
pH (791): between 7,5 and 8,5, 

Chonge to read : 

Assay —Proceed with OraJ Solution as directed under Antibn 
otics—Microbial Assays (81), diluting an accurately measured 
volume of Orał Solution with m Buffer B.3 m * C n iMa* 2 oi 7 ) to 
yieid a stock solution of convenient concentration. Quantita- 
tively dilute this stock solution with the same buffer to ob- 
tain a Test Dilution having a concentration assumed to be 
equal to the median dose level of the Standard, 


ParoxetiBie Hydr®ctiB®ride 



Ci 9 H ?q FN0 3 ■ HCl 365.83 

Hemihydrate 374.83 

Pipendine, 3-[(1,3-benzodioxol-5-yioxy)methyl]- 
4-(4-fEuorophenyt)-, hydrochloride, (35- trans)-; 

(-)-(35,4/?)-4-(p-Fluorophenyl)-3-[[(3,4-methylenediQxy)phe- 
noxy]methyl]piperidine hydrochloride [78246-49-8]. 

DEFINiTION 

Paroxetine Hydrochfonde rs anhydrous or contains one-half 
molecule of water of hydration. It contains NLT 98.5% 
and NMT 102,0% of paroxetlne hydrochlorlde 
(C 19 H 20 FNO 3 * HCl), calculated on the anhydrous and sol- 
vent-free basis. 

IDENTIFICATION 

* A. BNFRARED ABSORPTION (197M) 

Standard: Dissofve USP Paroxetine Hydrochloride RS in 
a mixture of water and isopropyl alcohof (1 in 10). Heat 
to 70° to dissolve, recrystatlize, and dry the residue 
under vacuum at 50° for 3 h, 

Sample; Dissolve Paroxetine Hydrochloride in a mixture 
of water and isopropyl alcohol (1 in 10). Heat to 70° to 
dissolve, recrystallize, and dry the residue under vac- 
uum at 50° for 3 h, 

Acceptance criteria: Meets the requirements 

O B. IDENTIFICATION TESTS—GENERAL, Chloride (191) 

Sample solution: 10 mg/mL of Paroxetine Hydrochlo¬ 
ride in methanol and water ( 1 : 1 ) 

Acceptance criteria: Meets the requirements 

ASSAY 
o Procedurę 

Buffer: 0,05 M ammonium acetate in water. Adjust 
with glacial acetic acid to a pH of 4.5. 

Mobile phase: Acetonitrile, Buffer ; and triethylamine 
(30:70:1). [Notę—T he rat i o for acetonitrile, Buffer ; and 
triethylamine may be wtried between 25:75:1 and 
40:70:1 to meet system suitability requirements,] Adjust 
with glacial acetic acid to a pH of 5.5. 

System suitability solution: 0.5 mg/mL each of USP 
Paroxetine Hydrochloride RS and USP Paroxetine Re- 
lated Compound B RS 

Standard solution: 0.5 mg/mL of USP Paroxetine Hy¬ 
drochloride RS 

Sample solution: 0.5 mg/mL of Paroxetine 
Hydrochloride 


Chromatographic system 

(See Chromatography (621), System Suitability .) 

Modę: LC 

Detector: UV 295 nm 
Column: 4,6-mm x 25-cm; packing LI 3 
Flow ratę: 1 mL/min 
Injection volume: 10 |±L 
System suitability 
Sample: System suitability solution 
[Notę—T he approximate reiative retentlon tlmes for 
paroxeline related compound B and paroxetrne are 
about 0.9 and 1.0, respectively] 

Suitability requirements 

Resolution: NLT 2,0 between paroxetlne related 
compound B and paroxetine 
Tailing factor: NMT 2.0 for paroxetine 
Relative standard deviatlon: NMT 2.0% for 
paroxetine 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of paroxetine hydrochloride 
(CięHzoFNOs - HCl) in the portion of Paroxetine Hydro¬ 
chloride taken: 

Result = (ru/r 5 ) x (Q/Cu) x 100 

fu - peak response from the Sample solution 

rs - peak response from the Standard solution 

C$ = concentration of the Standard solution 
(mg/mL) 

C u - concentration of the Sample solution (mg/mL) 
Acceptance criteria: 98,5%-! 02.0% on the anhydrous 
and solvent-free basis 

IMPURITIE5 

* Residue on Bcnition (281): NMT 0.1% 


Defete the foflowing; 

Heaw Metals, Method II (231): NMT 20 ppm* p#dai t- 

jan-2Ó7f) 

® Limit of Paroketine Related Compound C 

Mobile phase: n-Hexane, absotute alcohol, trifluoroace- 
tic acid, and water (900:100:2:2) 

Diluent: n-Hexane and absolute alcohol (1:1) 

System suitability solution: 0,1 mg/mL each of Paroxe- 
tine Hydrochloride and USP Paroxetine Related Com- 
pouncf C RS in Diluent 

Standard solution: OJ mg/mL of USP Paroxetme Re¬ 
lated Compound C RS in Diluent 

Sample solution: 5 mg/mL of Paroxetine Hydrochloride 
in Diluent 

Chromatographic system 

(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 295 nm 
Column: 4.6-mm x 25-cm; packing L51 
Column temperaturę: 30 c 
Flow ratę: 1 mL/min 
Injectron volume: 5 pL 
System suitability 

Samples: System suitability soiution and Standard 
solution 

[NotE—The relative retention times for paroxetine re¬ 
lated compound C and paroxetine are about 0.6 and 
1,0, respective!y.] 

Suitability requirements 

Resolution: NLT 2.0 between paroxetine and paroxe- 
tine related compound C, System suitability solution 
Tailing factor: NMT 2.5 for the paroxetlne related 
compound C peak. System suitability soiution 
Relative standard deviatton: NMT 10.0% for parox- 
etine related compound C, Standard solution 
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Analysis 

Samples; Standard sofution and Sample solution 
Calculate the percentage of paroxetine related tom- 
pound C m the portion of Paroxetine Hydrochloride 
taken: 

Result = (fi//rj) x (Q/C u ) x 100 

fu = peak response from the Sample solution 

fs = peak response from the Standard solution 

C s = concentration of paroxetine related compound 
C in the Stondord solution (mg/ml) 

Cu - concentration of Paroxetine Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance antena: NMT 0,1% of paroxetine related 
compound C 

* Limit of i -Methyl«4-(p-fluorophenyi.)- i ,2 y 3,6- 
TETRAHYDROPVR1DINE 

Solution A: Dissolve 30 g of sodium perchlorate in 
900 mL of water. Add 3.5 mL of phosphonc acid and 
2,4 mL of tnethylamine, Dilute with water to 1000 mL, 
Adjust with phosphonc acid or triethylamlne to a pH of 

2 . 0 . 

Solution B: Acetonitrile 
Mobile phase: See Table 1. 


Table 1 


Time 

Imlnl 

Solution A 

(%V 

Solution B 
<%) 

0 

85 

15 

20 

80 

20 

27 

55 

45 

36 

55 

45 

38 

85 

15 

45 

85 

T5 


Diluent: Acetonitrile and water (1 ;4) 

Standard solution: 42 ng/mL of 1-methyl-4-(p- 
fI u orop h e nyI)-1,2,3,6 -tetra hyd ro pyrid ine, o bta i n e d fro m 
USP Paroxetine Related Compound E Mixture RS, in 
Diluent 

Sample solution: 42 mg/mL of Paroxetine Hydrochlo¬ 
ride in Diluent . Sonicate as needed to aid dissoiution. 
Chromatographk system 
(See Chromatograpny (62 1), System Suitability,) 

Modę: LC 

Detector: UV 242 nm 

Column: 4.0-mm x 25-cm; pacldng LI 

Column temperaturę: 30" 

Flow ratę: 1.5 mL/min 
Injectlon volume: 75 pL 
System suttabclaty 
Sample: Standard solution 

[Notę—T he refative retention times for 1 -methyl-4-{/j- 
fluorophenylfl^Aó-tetrahydropyridme and paroxe- 
tine are about 0.6 and 1.0, respectivefy.] 

Suitability reguirements 
Relative standard deviation: NMT 15.0% for 
1*methyl-4-(p-fluorophenyl)-1 r 2,3,6-te- 
trahydropyridlne, determined from three replicate 
rnjections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of 1-methyl-4-(p- 
fluoraphenyl)-t,2,3,6-tetrahydropyridine in the portjon 
of Paroxetine Hydrochloride taken: 

Result = (r v /r s ) x ( Q/C ą ) x / x 100 

ru - peak response from the Sample solution 

r$ = peak response from the Standard solution 


Cs - concentration of USP Paroxetine Related 
Compound E Mixture RS in the Standard 
solution (mg/mL) 

Cu - concentration of paroxetine in the Sample 
solution (mg/mL) 

f = fraction of l-methyl-4-(p-fluorophenyi)-l,2, 

3, ó-tetrahydropyridrne in the USP Paroxetine 
Related Compound E IVtixture RS 

Acceptance criteria: NMT 0.0001% 

* ORGANIC IMPURITIES, PROCEDURĘ 1 

Perform either Organie Impurities, Procedurę 1 or Organie 
Impurities, Procedurę 2, depending on the synthetic 
route. Organie Impurities, Procedurę 2 is recommended if 
paroxetine related compound F or G are potential 
impurities. 

Solution A: Tetrahydrofuran, water, and trifluoroacetic 
acid (20:180:1) 

Solution B: Acetonitrile, tetrahydrofuran, and trifluoroa¬ 
cetic acid (180:20:1) 

Mobile phase: See Table 2, 


Table 2 


Time 

(min) 

Solution A 
(%) 

Solution B 

(%) 

0 

80 

20 

30 

80 

20 

sę 

20 

80 

60 

20 

80 

70 

80 

20 


Diluent: Tetrahydrofuran and water (1:9) 

System suitability solution: 1 mg/mL of USP Paroxe- 
tine System Suitability Mixture A RS in Diluent Sonica- 
tion may be necessary to achieve complete dissoiution. 
Standard solution: 0,001 mg/mL of USP Paroxetine 
Hydrochloride RS in Diluent 

Sample solution: 1 mg/mL of Paroxetine Hydrochloride 
in Diluent Sonicate to drssolve. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 285 nm 

Column: 4,6-mm x 25-cm; packing L7 

Column temperaturę; 40° 

Flow ratę: 1 mL/min 
Injection voiume: 20 |iL 
System suitability 
Sample; System suitability solution 
[Notę—I dentify the peaks ustng the relative retention 
times given in Table 3 .] 

Suitability requirements 

Resolution: NLT 2.0 between paroxetine related 
compound A and paroxetine related compound B 
Tailing factor: 0.8-2.0 for paroxetrne related com¬ 
pound A 

Relative standard deviation: NMT 2.0% for paroxe- 
tine related compound A 
Analysis 

Samples: Diluent, Standard solution, and Sample 
solution 

Calculate the percentage of each impurity in the por¬ 
tion of Paroxetine Hydrochloride taken: 

Result = (r y /r s ) x (Cs/G) x 100 

r u = peak area of each impurity from the Sample 
solution , excluding peaks obtained from the 
chrom a tog ram oftne Diluent 
r$ - peak area of paroxetine from the Standard 
solution 

C s - concentration of USP Paroxetine 

Hydrochloride RS in the Standard solution 
(mg/mL) 
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C u = concentration of Paroxetine Hydrochloride, on 
the anhydrous basis, in the Sample solution 
(mg/mL) 

Acceptance criteria: See Table 3. 


Table 3 


Name 

Rela£ive 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Paraxetine related compound A 

0,66 

0.1 

Paroxetine rdated compound B 

0,73 

0,3 

Paroxetine 

1*0 

_ 

Any unspecified impurity 


0,1 

TotaJ impurities 

— 

1,0 


e GrGANIC IMPURITIES, PROCEDURĘ 2 

Buffer: Dissolye 3*4 g of monobasic potassium phos- 
phate and 3.4 g of tetrabutyfammonium hydrogen $uJ- 
fate in 1.0 L of water. 

Solution A: Acetonitrile and Buffer (2:98) 

Solution B: Acetonitrile and Buffer (40:60) 

Mobile phase: See Table 4 . 


Table 4 


Time 

(mini 

Solution A 

(%) 

Solution B 

(%) 

0 

100 

0 

5 

100 

0 

70 

40 

60 

90 

0 

100 

95 

0 

100 

95,1 

100 

0 

110 

100 

0 


Difuent: Aeetomtrile and Buffer (10:90) 

System suitabillty solution: 2 mg/mL of USP Paroxe- 
tine Hydrochloride R5, 0.01 mg/mL of USP Paroxetine 
Related Compound B RS, 0.01 mg/mL of USP Paroxe- 
tine Related Compound F RS, and 0.004 mg/mL of USP 
Paroxetine Related Compound G RS 3n Difuent 
Standard solution: 0,004 mg/mL of USP Paroxetine 
Hydrochloride RS, 0,01 mg/mL of USP Paroxetine Re¬ 
lated Compound B RS, 0.01 mg/mL of USP Paroxetfne 
Related Compound F RS, and 0.004 mg/mL of USP 
Paroxetine Related Compound G RS In Difuent 
Sample solution: 0*5 mg/mL of Paroxetine Hydrochło- 
ride in Difuent 
Chromatographic system 
(See Chromatogrophy (621), System Suitabffity.) 

Modę: LC 

Detector: UV 210 nm 
Column: 3.9-mm x 15-cm; packing LI 
Flow ratę: 1.0 mL/min 
Injectlon volume: 25 pi 
System suitabrlity 
Sample: Standard solution 

[Notę— Identify the peaks uslng the re!ative retention 
limes given In Table 5*] 

Suitabifity requirements 

Relatlve standard deviation: NMT 1 0.0% for each of 
paroxetine related compound B, paroxedne related 
compound F, paroxetine hydrochloride, and paroxe- 
tine reJated compound G 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of paroxetlne related com¬ 
pound B, paroxetine related compound F, and paroxe- 
tine related compound C in the portion of Paroxetlne 
Hydrochloride taken: 

Result = (ru/fs) x ( Q/Cu ) x 1 00 


ru - peak response of the corresponding impurity 
from tne Sample solution 

r s - peak response of the corresponding impurity 
from tne Standard solution 

C s - concentration of the appropriate USP 

Reference Standard in the Standard solution 
(mg/mL) 

Cu = concentration of Paroxetine Hydrochloride, on 
the anhydrous basis, in the Sample solution 
(mg/mL) 

Calculate the percentage of any individual unspecified 
impurity tn tne portion of Paroxetine Hydrochloride 
taken: 

Result - (rjrs) x (Q/Cu) x 100 

r u - peak response of any indivtdual unspecified 
impurity from the Sample solution 

rs - peak response of paroxetine from the 
Standard solution 

Cs - concentration of USP Paroxetine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - concentration of Paroxetine Hydrochloride, on 
the anhydrous basis, in the Sample solution 
(mg/mL) 

Acceptance criteria: See Table 5, 


Table 5 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%> 

Paroxetine related compound B 

0.91 

0*5 

Paroxetine related compound F 

0.9Ć 

0.2 

Paroxetine 

1*0 

_ 

Paroxetine related compound C 

1*34 

0.2 

Anv unspecified Impurity 

_ 

0.T 

Total impurities 

_ 

1.0 


SPECIHC TESTS 

» Water D ete RM IN ATI o N, Method I (921): NMT 1.5% for 
the anhydrous form; 2.2%-2.8% for the hemlhydrate 
form 

ADODTIONAL REQUIREMENT5 

* Packaging and Storage: Preserve the anhydrous form in 
tight containers. Preserve the hemihydrate form in welJ- 
closed containers* Storę at controlied room temperaturę, 

* Labelsng: LabeJ the artide to indicate whether it is the 
anhydrous form or the hemihydrate form, and I a bel it to 
indicate with which impurity tests the artide complies. 

* USP Refehence Standards (11) 

USP Paroxetine Hydrochloride RS 
USP Paroxetine Related Compound B RS 
tmns-4-Phenyl-3-[(3,4-methylenedioxy)phenox- 
y] methyl piperidi ne hydrocnlortd e. 

C^HziNCh HO 347.84 
USP Paroxetine Related Compound C RS 
(+}- trans-Pa roxeti n e hydrach loride. 

C19H20FNO3 ■ HC 1 365.83 
USP Paroxetine Related Compound E Mixture RS 
Paroxetine hydrochloride spiked with l-methyl-4-(/> 
fluorophenyOd ,2,3,6-tetrahydropyridine, 

USP Paroxetine Related Compound F RS 
tram(-)-1 - Methy l-3-[1,3 -benzod ioxo l-5-y loxy)methy Ij- 
4-(f!uoraphenyl)pipendine. 

C 20 H 22 FNO 3 34339 
USP Paroxetlne Related Compound G RS 
(±)tram-3-[(1,3-Benzodioxoh5-y[oxy)methyl]-4-(4' / - 
fluorophenyM^phenylJpipendine hydrochloride. 
C 2S H 2 <FN(V HCI' 405*46 
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USP Paroxetine System Suitability Mixture A RS 
Mixture of approximately 1% paroxetlne related com- 
pound A [piperidine, 3-{(1,3"benzodioxQh5-ylox- 
y)methyl}-4“(4-methoxyphenyl)-, hydrochloride (35- 
trans)]; and 1% of paroxetlne related compound B [pi¬ 
peridine, 3-[(1,3-benzGdfoxol-5-yioxy)methyl]~ 
4-pbenyh, hydrochloride (3 S-trans)] in a matrix of 
paroxetine hydrochloride. 


Parojcetine Tablets 


DEFINITGON 

Paroxetine Tablets contain an amount of Paroxetine Hydro¬ 
chloride equivalent to NLT 90.0% and NMT 110.0% of 
the labeled amount of paroxetine (C^HzoFNOs). 

IDENTIFICATION 
« A. INFRARED ABSORPTtON (197K) 

Sample; Transfer a quantity of finely powdered Tablets, 
equivalent to 90 mg of paroxetine, to a suitable fiask. 
Add 100 mL of 0.1 N hydrochioric add, and stir for 1 
h. Transfer the mixture to a separatory funnel, and add 
1.5 ml of ammonium hydroxide to make the solution 
aikaJine. Add 100 ml of ethyl ether to the funnel, and 
shake for 2 min. Transfer the organie fayer into the nec- 
essary number of centrifuge tubes, and centrifuge for 
10 min. Recombine the clanfied extracts, add 1 drop of 
water and 0.5 mL of hydrochioric add, stir, and evapo- 
rate to dryness under a stream of nitrogen. Dry the 
residue in an oven at 90° for 1 h. 

Acceptance criteria: Meet the requirements 
B. The retention time of the Sample solution corresponds 
to that of the 5 tan da rd solution, as obtained in the Assay, 

ASSAY 
o Procedurę 

Buffer: Water, phosphoric add, and triethylamine 
(1 00:0.6: 0.3) 

Mobile phase: Acetonitrile and Buffer (30:70) 

Standard solution: 0.1 mg/mL of USP Paroxetine Hy¬ 
drochloride RS in methanol 

Sample stock solution: 0.5 mg/mL of paroxettne from 
NLT 20 Tablets in methanol prepared as foilows. Trans¬ 
fer an amount of finely powdered Tablets equivalent to 
NLT 100 mg of paroxetine to a suitable volumetnc fiask. 
Dissolve in methanol. Dilute with methanol to volume. 
Centrifuge a portion of the solution for ć min. Use the 
supernatant. 

Sample solution: Nominally 0.1 mg/mL of paroxetire 
in methanol, from the Sampie stock solution 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 295 nm 

Column: 4.6-mm x 3,3-cm; 3-ym packing L7 
Flow ratę: 2 mL/min 
Injectfon volume: 5 yL 
System suitability 
Sampie: Stan dard soluti on 
Suitability reguirements 
Column efficiency: NLT 750 theoretical plates 
Tailing factor: NMT 4 
Relative standard deviation: NMT 2.0% for 
paroxetine 
Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the labded amount of 
paroxetine (GUdzoFNCh) in the portion of Tablets 
taken: 

Result = (ruin) x (G/C,) x (M„/Mrj) x 100 


ru = peak response from the Sampie solution 

n - peak response from the Standard solution 

G = concentration of the Standard solution 
(mg/mL) 

Cu = nominał concentration of paroxetine rn the 
Sampie solution (mg/mL) 

Mrł “ molecular weight of paroxetine, 329.37 
Mn - molecular weight of paroxetine hydrochloride, 
365.83 

Acceptance criteria: 90.G%~110.0% 

PERFORMANCE TESTS 
* Dissoluteon (711) 

Medium: Simulated gastric fluid without enzyme; 

900 ml 

Apparatus 2: 60 rpm 
Time: 60 min 

Buffer and Mobile phase: Proceed as directed in the 
Assay. 

Standard stock solution: 0,63 mg/mL of USP Paroxe- 
tine Hydrochloride RS in Medium prepared as foilows. 
Transfer a suitable guantity of USP Paroxetine Hydro¬ 
chloride RS to a suitable vo!umetric fiask. Add 5% of 
the fiask volume of methanol, and dissofve. Dilute with 
Medium to volume. 

Sample solution: Pass the solution under test through 
a suitable membranę fliter of 0.45-ym porę size. 
Standard solution: Quantitatively dilute the Standard 
stock solution with Medium to a concentration near that 
of the Sample solution. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 295 nm 

Column: 4.6-mm x 3,3-cm; 3-ym packfng L7 
Flow ratę: 2 mL/min 
Injection voiume: 20 yL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Column efficiency: NLT 750 theoretical plates 
Tailing factor: NMT 4 
Re!ative standard deviation: NMT 2.0% for 
paroxetine 
Analysis 

Samples: Sampie solution and Standard solution 
Caiculate the percentage of the labeled amount of 
paroxefine (C^HzoFNCh) dissolved based on the peak 
responses obtained from the Sample solution and the 
Standard solution. 

Tolerances: NLT 80% (Q) of the labeled amount of 
paroxetine (Ciol-hoFNOj) is dissolved. 

8 Uniformity of Dosace Units (905) 

Buffer, Mobile phase, Standard solution, Chromato¬ 
graphic system, and System suitability: Proceed as 
directed in the Assay. 

Sample solution: Nominally 0.1 mg/mL of paroxetine 
prepared as foilows. Place 1 Tablet in a suitable volu- 
metric fiask, and add a volume of a hydrochioric acid 
solution (7 in 1000), equivalent to about 25% of the 
fiask volume. Al Iow the Tablet to disintegrate. Dilute 
with methanol to volume. Centrifuge a portion of the 
solution. 

Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of the labeled amount of 
paroxetine (G 9 H 20 FNO 3 ) in the Tablet taken: 

Result = (ru/n) x Cs x (M r! /M r2 ) x V 

r u - peak response from the Sampie solution 

r$ ~ peak response from the Standard solution 

Cs - concentration of the Standard solution 
(mg/mL) 

M„ = molecular weight of paroxetine, 329.37 
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M f s - molecular weight of paroxetine hydrochloride, 

365.33 

V = yólume of the Sample sofution (mL) 
Aceeptance criteria: Meet the requirements 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserye in tight contamers, 
and storę at contro! led room temperaturę, 

O USP Reference STANDARDS (11) 

USP Paroxetine Hydrochloride PS 


Paroxetine Extended-Release Tablets 

DEFINITION 

Paroxetine £xtended-Release Tablets contain paroxetlne hy¬ 
drochloride equivalent to NLT 90.0% and NMT 110,0% 
of the labeled amount of paroxetine (C 19 H 20 FNO 3 )- 

IDENTIFICATEON 

* A. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Buffer: 3,9 g/L of ammonium acetate in water, Adjust 
with gladal acetic add to a pH of 4,5. 

Mobile phase: Acetonitrile, Buffer, and triethylamine 
(40:60:1). Adjust with glacial acetic acid to a pH of 5,5, 
Standard solution: 0.5 mg/mL of USP Paroxetine Hy- 
drochloride RS In methanol 

System suitabifity solution: 0.5 mg/mL of USP Paroxe- 
tine Related Compound B RS in Standard sofution 
Sample solution: Nominally 0.5 mq/mL of paroxetine 
from NLT 10 Tablets prepared as follows, Transfer the 
required number of Tablets to a suitabie volumetric 
fiask. Add 80% of the fiask volume of methanol. Soni- 
cate for 30 min followed by stirring for 30 min, Dilute 
with methanol to volume. 

Chromatographrc system 
(See Chromatograpny <621 ) y System Suitability.) 

Modę: LC 

Detector: UV 295 nm 

Column: 4,6-mm x 25-cm; 5-pm packing LI 3 
Flow ratę: 1 mL/min 
Injection volume: 10 pL 
System suitability 

Samples: Standard sofution and System suitabifity 
sofution 

[NoiE—The reiative retention times for paroxetine re¬ 
lated compound B and paroxetine are 0.9 and 1.0, 
respectivefy.] 

Suitability requrrements 
Resolution: NLT 1,5 between paroxetine related 
compound 8 and paroxetine, System suitability 
solution 

Taiiing factor: NMT 2.0 for paroxetine, System suita¬ 
bifity sofution 

Relative standard deviation: NMT 2.0% for paroxe- 
tine, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
paroxetine (C 19 HzoFNÓ0 in the portion of Tablets 
taken: 

Result = (ry/rs) x (Ci/Cy) x (Hi/W>) x 100 

r u = peak response from the Sample sofution 

rs - peak response from the Standard solution 


Cj = concentration of USP Paroxetine 

Hydrochloride RS in the Standard sofution 
(mg/mL) 

Cu = nominał concentration of paroxetine in the 
Sample solution (mg/mL) 

Mn = molecular weight of paroxetine, 329.37 
Mr? = molecular weight of paroxetine hydrochloride, 
365,83 

Acceptance criteria: 90.0%“110.0% 

PERFORMANCE TEST5 
* DlSSOLUTION (711) 

Test 1 

Acid stage medium: 0.1 N hydrochloric acid; 750 mL 
Buffer stage medium: 0,05 M tris buffer prepared as 
follows. Disso!ve 6,06 g of tris{hydroxymethyl)amino- 
methane in 1 L of water, Add 1 .8 mL of hydrochloric 
acid to the resulting solution. Adjust with hydrochloric 
acid to a pH of 7.5; 1 000 mL deaerated, 

Apparatus 1: 100 rpm 

Times: 2 h in Acid stage; 2, 4, and 12 h in Buffer stage 
Buffer and Mobile phase: Proceed as directed in the 
Assay . 

Add stage standard stock solution: 0.33 mg/mL of 
paroxetine prepared as follows. Transfer a suitabie 
amount of USP Paroxetine Hydrochloride RS to a suita- 
ble volumetric fiask. Dissolve in 5% of the fiask vdume 
of methanol. Dilute with Acid stage medium to vo!ume, 
Acid stage standard solution: Dilute the Add stage 
standard stock sofution with Acid stage medium to ob- 
tain a finał concentration of (f/7500) mg/mL, where i 
is the label claim in mg. 

Buffer stage standard stock solution: 0.25 mg/mL of 
paroxetine prepared as follows. Transfer a suitabie 
amount of USP Paroxetine Hydrochloride RS to a suita- 
ble yolumetric fiask. Dissolve in 5% of the fiask volume 
of methanol. Dilute with Buffer stage medium to 
volume. 

Bulfer stage standard solution: Dilute the Buffer stage 
standard stock solution with Buffer stage medium to ab- 
tain a finał concentration of (L/1000) mg/mL, where i 
is the label claim in mg. 

Acid stage sample solution: Run the Acid stage for 2 
h. Wlthdraw 10 mL of Lhe solution under test and cen- 
trifuge. Use the centrifugate for analysis. 

Buffer stage sample solution: Remove the Acid stage 
medium from the vessel and replace it with the Buffer 
stage medium , At the times specified, remove 10 ml of 
the solution under test and centrifuge, Use the cen* 
trifugate for analysis, 

Chromatographic system: Proceed as directed in the 
Assay. For tnjection volume l use 100 pL for the Add 
stage analysis and 10 pL for the Buffer stage analysis. 
System suitability 

Samples: And stage standard solution and Buffer stage 
standard solution 
Suitability requirements 

Taiiing factor: NMT 2.0, Acid stage standard sofution 
and Buffer stage standard sofution 
Relatlye standard deviation: NMT 3.0%, Acid stage 
standard solution and Buffer stage standard solution 
Analysis 

Samples: Acid stage standard solution , Buffer stage 
standard sofution f Add stage sample solution t and 
Buffer stage sample solution 
Calculate the percentage of the labeled amount of 
paroxetine {C 19 H 30 FNO 3 ) dissolved in the Add stage: 

Result = (rufr s ) x C s x (M t} /M rZ ) xVx (1/1) x 100 

ro = peak response from the Add stage sample 
solution 

rj = peak response from the Add stage standard 
solution 
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Cs = concentration of USP Paroxetine 

Hydrochloride RS in the Add stage standard 
solution (mg/mL) 

Mn = molecufar weight of paroxetine, 329.37 
M r 2 - m o lec u lar weight of paroxetine hydrochloride, 

365.83 

V - volume of the Acid stage medium (750 mL) 
i = label cfaim (mg/Tablet) 

Calculate the concentration (C) of paroxetine 
(C 19 H 20 FNO 3 ) disso[ved at each time point in the 
Buffer stage: 

Result = ( n/r s ) x Q x (Hj/M^) 

n = peak response from the Buffer stage sample 
solution at each time point i 
r$ = peak response from the Buffer stage standard 
solution 

Q - concentration of USP Paroxetine 

Hydrochloride RS in fhe Buffer stage standard 
solution (mg/mL) 

Mri = motecular weight of paroxetine, 329.37 
Ma - mojecular weight of paroxetine hydrochloride, 

365.83 

Cakulate the percentage of the fabeled amount (Qi) of 
paroxetine (C 19 H 20 FNO 3 ) dissolved at each time point 
(i) in the Buffer stage medium : 

Resulh = Ci x 17 x (1/L) x 100 


Result* = ([C 2 x (V - l/ 5 )] + (Ci x 1/0} x (1/L) x 100 


Result 3 = ({C 3 x[V-(2x V/,)]} + [(G + C,) x V S J) x 
(1/L) x 100 

C = concentration of paroxetine in the Buffer stage 
medium in the portion of sample withdrawn 
at time point i (mg/mL) 

V - volume or fhe Buffer stage medium, 1000 mL 

i = tabel daim (mg/Tablet) 

V$ - volume of the Sample solution withdrawn from 
the Buffer stage medium (mL) 

Tolerances 

Acid stage; NMT 10% of the labeled amount of 
paroxetine (C 19 H 20 FNO 3 ) is dissolved in 2 h. 

Buffer stage: See Jobie h 


Table 1 


Time 

point 

m 

Time 

(h> 

Amount 

Dis5olved 
(Tablets 
labeled to 
eontain 

12.5 mg of 
parottefine) 

Amount 
Di$sotved 
(Tablets 
labeled to 
contain 

25 mg of 
paroxetinel 

Amount 
Dissolved 
(Tablets 
labeled to 
contain 
37.5 mg of 
paronefinel < 

1 

2 

15%-3 5% 

1 0%-3G% 

20%-45% 

2 

4 

40%-70% 

40%-70% 

60%-85% 

3 

12 

NLT 80% 

NLT 80% 

NLT 80% 


The percentages of the Jabeled amount of paroxetine 
(C19H20FNO3) dissoived at the times specified con- 
form to Dissolution (711), Acceptance Tobie 2. 

Test 2 

If the product complies with this procedurę, the label- 
ing indicates that it meets USP Dissolution Test 2, 

Acid stage medium: 0.1 N hydrochloric acid; 750 mL 
Buffer stage medium: 0.05 M tris buffer prepared as 
follows. Dissofve 6.06 g of tri's(hydroxymethyl)amino- 
methane in 900 mL of water. Add 40 ml of 1.0 M 
hydrochloric acid to the resulting solution. Adjust with 
erther 1.0 M hydrochloric acid or 1.0 M sodium hy- 


droxide to a pH of 7.5. Dilute with water to 1 L; 

1000 mL deaerated. 

Apparatus 2: 150 rpm with suitable sinkers 
Times: 2 h in Acid stage; 1, 2, 4, and 6 h in Buffer 
stage 

Acidf stage standard stock solution: 0.04 mg/mL of 
USP Paroxetine Hydrochloride RS prepared as follows. 
Transfer a suitable amount of USP Paroxetine Hydro¬ 
chloride RS to a suitable volumetric fiask. Dissofve in 
2 mL of methanol. Dilute with Acid stage medium to 
yolume. 

Acid stage standard solution: Dilute the Acid stage 
standard stock solution with Acid stage medium to oh- 
tain a finał concentration of (L/7500) mg/mL of parox- 
etine, where £ is the label daim in mg. 

Buffer stage standard solution: (L/1000) mg/mL of 
paroxetine, where L is the fabel daim in mg prepared 
as follows. Transfer a suitable amount of USP Paroxe- 
tine Hydrochloride RS to a suitable volumetric fiask. 
Dissolve in 2 mL of methanol. Dilute with Buffer stage 
medium to volume. 

Acid stage sample solution: Run the Acid stage for 2 
h. Withdraw 10 mL of the solution under test, and fli¬ 
ter. Use the filtra te for analysis. 

Buffer stage sample solution: Remove the Tablet and 
sinker from the acid stage vessel and pat them dry. 
Introduce the Tablet and sinker into the dissolution 
vessel with 1000 mL of the Buffer stage medium. At the 
times specified, remove 10mL of the solution under 
test and filter. Use the filtrate for analysis. 

Acid stage analysis 

Buffer: Add 2.9 mL of phosphoric acid to 800 mL of 
water. Adjust with 1 M sodium hydroxide to a pH of 
6.0. Dilute with water to 1000 mL. 

Mobile phase: Acetonitrife and Buffer (40:60) 
Chromatographic system 
(See Chromatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 205 nm 

Column: 4.6-mm x 25-cm; 5-um packing LI 

Flow ratę: 2 mL/min 

Injection volume: 50 uL for 1 2.5-mg Tablet; 20 pL 
for 25- and 37.5-mq Tablets 
Run time: 2 times fhe retention time of paroxetine 
System suitability 

Sample: Acid stage standard solution 

Suitability requirements 
TaiJing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

S a m p le s: Add s tage s tan da rd solu tion and Add s tage 
sample solution 

Cafculate the percentage of the labeled amount of 
paroxetine (Ć 19 H 20 FNO 3 ) dissolved in the Add stage : 

Result - (ru/fs) x Cj x (M r i/Ma) x V x (1 /L) x 100 

ru - peak response from the Add stage sample 
solution 

n = peak response from the Acid stage standard 
solution 

Cs - concentration of USP Paroxetine 

Hydrochloride RS in the Add stage standard 
solution (mg/mL) 

M fi - molecular weight of paroxetine, 329.37 
M r 2 = molecular weight of paroxetine hydrochloride, 

365.83 

V = volume of the Add stage medium (750 ml) 

L - label daim (mg/Tablet) 

Buffer stage analysis 
Instrumental conditions 
Modę: UV 

Analyticai wavelength: 294 nm with 340 nm for 
background correction 
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Blank: Buffer stage medium 
Analysis 

Sam pies: Buffer stage standard solution and Buffer 
stage sample solution 

Calculate tne concentration (Q of paroxetlne 
(C l9 H 2 rfNO a ) dissolved at each time point (j) in the 
Buffer stage: 

Result = (AJAs) x C s x (Mn/Mn) 

At = absorbance of the Buffer stage sample solution 
at time point i 

As - absorbance of the Buffer stage standard 
solution 

G - concentration of USP Paroxetine 

Hydrocbloride RS in the Buffer stage standard 
solution (mg/mL) 

= molecular weight of paroxetine, 329.37 

Ma - molecular weight of paroxetine hydrochloride, 
365.83 

Calculate the percentage of the labeled amount of 
paroxetine (Ć^H^FNOj) dissolved at each time 
point 0) in the Buffer stage medium: 

Resufti = G x Vx(UL)x 100 


Result 2 - {[G x (V~ l/s)] + (Ci x Vs)) x (1/1) x 100 


Result 3 = ({C 3 x [V-(2 x V$\] + [(G + Ci) x V s ]) x (1/ 
I) x 100 


Resultł = ({G x[V-(3x Vs)]} + [(G+G + G) x V J) x 
O/L) x 100 

C = concentration of paroxetine in the Buffer stage 
medium in the portion of sample withdrawn 
at time point / (mg/mL) 

V - volume of the Buffer stage medium, 1000 ml 
L - label claim (mg/Tablet) 

V% s volume of the Sample solution withdrawn from 
the Buffer stage medium (ml) 

Tolerances 

Add stage: NMT 10% of the labeled amount of 
paroxetme (GsFboFNOs) is dissolved in 2 h. 

Buffer stage: See Tabie 2 . 


Table 2 


Time Point 
(0 

Time 

ih) 

Amount 

Dissolved 

1 

7 

NMT 20% 

2 

2 

2Q%-45% 

3 

4 

60%-90% 

4 

6 

NLT 85% 


The percentages of the labeled amount of paroxe- 
tine (C 19 H 2 qFN 0 3 ) dissolved at the times spedfied 
conform to Dissolution (7 11), Acceptance Tobie 2, 

• Uniformity of Dosage UNrrs (905): Meet the 
requirements 

IMPURIT1ES 
■ Organic Impurities 

Solution A: Tetrahydrofuran, water, and trifluoroacetic 
add (20:180:1) 

Solution B: Aceton itr ile, tetra hydro fu ran, and trifluoroa 
cetic add (180:20:1) 


Mobile phase: See Tabfe 3 . 


Table 1 


Time 

fminł 

Solution A 

Solution B 

(°/oł 

0 

80 

20 

30 

80 

20 

50 

20 

80 

60 

20 

80 

70 

80 

20 

80 

80 

20 


System suita bili ty solution: 1 mg/mL of USP Paroxe- 
tine Hydrochloride RS, 0.1 mq/mL of USP Paroxetine 
System Suitability Mixture A RS, and 1 mg/mL of USP 
Paroxetine Related Compound F RS in methanol. 

[NOTĘ—Sonication may be used to aid dissolution of the 
individual components.] 

Standard solution: 0.01 mg/mL of USP Paroxetine Hy- 
drochloride RS in methanol 

Sample solution: Nominally 1 mg/mL of paroxetine 
from NLT 10 Tablets prepared as follows. Transfer a suit- 
able number of Tablets to a suitable volumetric fiask. 
Add 50% of the fiask volume of methanol, Sonitate for 
30 min followed by stirring for 30 min. Dilute with 
methanol to volume. Mix and centrifuge. Use the elear 
centrifugate. 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 285 nm 

Column: 4.6-mm x 25-cm; 5-pm packing L7 

Column temperaturę: 40° 

Fiow ratę: 1 mL/min 
Injectfon volume: 20 pL 
System suitability 

Sam pi es: System suitability solution and Standard 
solution 

[IMOTE—See Table 4 for the relative retention times.] 
Suitability requirements 

Resolution: NLT 1.5 between paroxetine related 
compound A and paroxetlne related compound B; 

NLT 1.5 between paroxetine related compound F and 
paroxetine, System suitability solution 
Tailing factor: NMT 2.0 for paroxetine, Standard 
solution 

Relatlve standard deviation: NMT 5.0% for paroxe- 
tine, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Tablets taken: 

Result = (n/rj) x (CdCu) x (M f j/M F2 ) x 100 

r u = peak response from the Sample solution 

r$ = peak response from the Standard solution 

Cs = concentration of USP Paroxetlne 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of paroxetine In the 
Sampte solution (mg/mL) 

M ,, ^ molecular weight of paroxetine 329.37 

M f 2 - molecular weight of paroxetine hydrochloride, 

365.83 

Acceptance criteria: See Table 4 . 


USP Monographs 




















5586 Paroxetine / Offiaal Monographs 


USP 40 


Table 4 


Name 

Rei a li ve 
Retentlon 

Time 

Acceptance 

Criteria, 

NMT 

Paroxetine related 
compound A J 

0.67 

— 

Paroxetine related 
compound B* 

0.75 

— 

Paroxettne related 
compound P 

0.90 

— 

Paroxetine 

1.0 

_ 

EŁhoxvDaroxetine u 

1.2 

0.2 

Any unspecified 
depradation product 

— 

0.2 

Total impuritles 


0.5 


^Process impurife, induded for identification only. Procesy impundes are 
controlled in the drug subsfance and are not to bc rcported or included 
in the tótaf impurities of the drug product. 

Ił (3 $R, 4 RS)-3 -C13' Ben/o dloxol-5-yl oxy) met hyl) -4 -(4 -eth o xy p heny I) p rpe r- 
tdine. 

ADDITIONAL R E QUI REMENTS 

* Packaging and Storage: Preserve in we(l-dosed contain- 
ers at controlled room temperaturę. 

* Lab eling When morę than one Dissolution test is gtven, 
the labeling States the Dissolution test used only if Test 1 
is not usecC 


Change to read: 



USP Reference Standards (11) 

USP Paroxetine Hydrochloride RS 
USP Paroxetine Related Compound B RS 



henox- 


-benzodioxol-5-ylox- 
v)methyf]-4-phenyh, hydrochloride (35-frans). 
•ę.gH^NOj-HCI 347.84# {EFtR I-|urv2D16] 

USP Paroxetine Related Compound F RS 
fromM-l -Methyl-3-[{ T , 3-benzodk>xol-5-yloxy) metbyl]* 
4 -(4 -f I uo rop h eny I) p i perrd i n e . 

C 20 H 22 FNOJ 343.39 

USP Paroxetine System Suitability Mixture A RS 
Mixture of approximately 1% paroxetine related com¬ 
pound A [piperidine, 3-[(1,3-benzodioxol-5*ylox- 
y)methyl]-4-(4-methoxyphenyl)-, hydrochloride (35- 
trans )], and 1% paroxetine related compound B [pi¬ 
peridine, 3-[{l,3-benzodioxol-5-yloxy)methyl]- 
4-phenyl-, hydrochloride (35-trom)] in a matrix of 
paroxetine hydrochloride. 


yields NLT 74.0% of galacturonic add (C 6 H ]G Q 7 ) f calcu- 
lated on the dried basis. 

[Notę— Com merda! pectin for the production of jellied food 
products is standardized to the convenient "150 jelly 
grade" by addition of dextrose or other sugars, and 
sometimes contains sodium citrate or other buffer salts, 
This monograph refers to the pectin to which no such 
additions have been madę.] 

IDENTIFICATION 

» Procedurę 

5ample stock solution: Transfer a ąuantity of Pectin, 
equivalent to 0.05 g on the dried basis, to a suitable 
Container, and moisten with 250 |iL of 2-propanoL Add 
50 mL of water to the Container, and mix the solution 
using a magnetic stirrer. Use 0.5 N sodium hydroxide 
to adjust the pH of the solution to 12, stop tne stirrer, 
and allow the solution to stand undisturbed at room 
temperatura for 15 min. Adjust with 0.5 N hydrochloric 
add to a pH of 7.0, and dilute with water to 1Q0mL 
Tris buffer solution: Transfer 6.055 g of frrs(hydrax- 
ylmethyljaminomethane and 0.147g of calcium chlo- 
ride (CaCb ■ 2HaO) to a 1000-mL voTumetric fiask con- 
taining 950 mL of water. Adjust with 1 N hydrochloric 
add to a pH of 7.0, and dilute with water to volume, 
Enzyme solution: Mix pectate lyase 1 with Tris buffer so- 
lution to make a solution (1 in 100). 

Sample blank: Mix 0.5 mL of Tris buffer solution, 1.0 mL 
of Sompie stock solution, and 1,0 mL of water in a 
quartz cuvette, 

Enzyme blank: Mix 0.5 mL of Tris buffer solution , 

1.5 mL of water, and 0.5 mL of Enzyme solution in a 
quartz euvette. 

Sample solution: Mix 0.5 ml of Tris buffer solution, 

1.0 mL of Sompie stock solution , 0.5 mL of water, and 
0.5 mL of Enzyme solution in a quartz cuvette f 
Analysis 

Sampies: Sampfe blank, Enzyme blank, and Sample 
solution 

Perform the test with the Sampies using a suitable UV/ 
visible spec tro photo me ter (see Ultraviolet-Visible Spec- 
troscopy (857)) and using water as a blank. Measure 
the absorbance at 235 nm immediately after mixing 
the Solutions well, and record the value at time 0 for 
the Enzyme blank, Ao e£ for the Sompie blank , A G ,jf f and 
for the Sampfe solution, Ą>,rs. After incubation at room 
temperaturę for 10 min, determine the absorbance 
again at 235 nm for the Enzyme blank , Aw-biC for the 
Sample biank , A }Q . T &] and for the Sampfe solution , At o* n. 
Calculate the corrected absorbance A G at time 0 and 
the corrected absorbance A [G at 10 min: 


Aq = Ao ts — (A049 + Aq,tb) 


Pectin 



Pectin [9000-69-5]. 

DEFINITION 

Pectin is a purified carbohydrate polymer consisting mainly 
of a linear backbone of partia! ly methoxylated alpha (1-4) 
linked D-galacturonic aad. !t is obtained from the dilute 
acid extract of the rind of citnjs fruits or from apple pom- 
ace. No organie sofvent$ other than methanol, ethanol, 
and isopropanol are used during its production. Pectin 


Ai o - + Aso.tb ) 

Calculate the quantity of unsaturated product 
produced: 

ReSUlt = (AlO - Ao )/(£235 x i) 

tns = molar extinction coefficient of the reaction 
product (4600 M- 1 * cm 1 ) 

i ~ path length of the reaction cuvette, 1 cni 
Acceptance criteria: The amount of unsaturated prod- 
uct is NLT 0.5 x 10- 5 M. 

ASSAY 

« Degree of Estekificateon 

Sample: 5.0 g 

Analysis: Transfer the Sample to a suitable beaker, and 
stir for 10 min with a mixture of 5 mL of hydrochloric 
acid and 100 ml of 60% alcohol. Transfer to a sintered 


1 A suitable pure enzyme is avaibble from Megazyme International Ireland 
Ltd., Bray Business Park, Bray # Co. Widdow, Ireland {www.megezyme.com). 
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glass filter (30- to 60-mL crucible or Buchner type, 
coarse), and wash with slx 1 5-mL portions of the hy- 
drochloric add-60% alcohoJ mixture, followed by 60% 
alcohol until the fiJtrate is free from chlorides. Finally 
wash with 20 mL of alcohol, dry for 1 h at 1 05°, cool, 
and weigh. Transfer exaclly one-tenth of the to tai net 
weight of the dried Sample (representing 500 mg of the 
original unwashed Somple) to a 250-m!_ conrcal fiask, 
and moisten with 2 mL of alcohol. Add 100 mL of tar- 
bon dioxide-free water, insert the stop per, and swirl oe- 
casionalfy until the Pectin is compietely dlssolved. Add 
5 drops of phenolphthalein TS, and titratę with 02 N 
sodium hydroxide VS, Perform a blank determination, 
and make any necessary correction. Record the results 
as the initiaf titer, V) (mL). Add 20,0 mL of 0,5 N so¬ 
dium hydroxlde V5, Insert the stopper, shake vtgor- 
ously, and aJlow to stand for 15 min. Add 20.0 mL of 
0.5 N hydrochloric acid VS, and shake until the pink 
color disappears. Add phenolphthalein TS, and titrate 
with 0.1 N sodium hydroxide VS to a faint pink color 
Lhat persists after vigorous shaking. Perform a blank de- 
termmation, and make any necessary correction. Record 
this value as the saponification titer, IA (mL). Calculate 
the degree of estenfication: 

Result = [Vsl{Vt + kQ] x 100 

V$ - saponification titer (mL) 

V f - Initial titer (mL) 

Acceptance criterra: The value for Degree of Esterifka¬ 
tion is within the rangę stated on the Tabel. 

* Galactuhonic Acid: Each mL of 0.1 N sodium hydroxide 

used in the total titration (the initial titer added to the 
saponification titer) in the Assay for Degree of Estenfication 
is equivalent to 19,41 mg of C^HioO. Calculate the per- 
centage of gaJacturonic add in the portion of Pectin 
taken; 

Result = 19.41 x [(V, + l/y)/W] x 100 

Vi - initial titer (mL) 

Vs - saponification titer (mL) 

W = weight of the original unwashed and dried 
Pectin taken to prepare the solution for 
titration (mg) 

Acceptance criteria: NLT 74.0% 

• IVIethoxv Croufs; Each ml of 02 N sodium hydroxide 

used in the saponification titer in the Assoy for Degree of 
Estenfication is equivalent to 32 0 mg of -OCH 3 Calculate 
the percentage of methoxy groups in the portion of Pec¬ 
tin taken: 

Resuft = 32 0 x (V s /W) x 100 

V$ = saponification titer (mL) 

W - weight of the originaf unwashed and dried 
Pectin taken to prepare the solution for 
titration (mg) 

Acceptance criteria: The percentage of methoxy 
groups is within the rangę stated on the label. 

IMPURITIES 

« Arsenic, Method II (211): NMT 3 ppm 

o Lead 

Standard stock solution: 1000 jtg/mL of lead. [Notę— 
Use a commerdałly ayailable certfried solution.] 

Standard solution: 2 ^g/ml of lead, prepared immedh 
ateiy before use by pipetting 020 mL of Standard stock 
solution into a 50-mL voIumetric fiask containing 30 mL 
of water, 4 mL of 20% hydrochloric acid, and 4 ml of 
0.1 M EDTA. DiJute with water to volume, and mix. 
Reference solution: 0.4 pg/mL of lead, prepared by 
pipetting 5.0 mL of the Standard solution into a 25-imL 
Yolumetric fiask containing 10 mL of water, 2 mL of 
20% hydrochloric acid, and 2 mL of 02 M EDTA. Diiute 
with water to volume, and mix. 


Sample solution: Transfer 2.0 g of Pectin to a dean, 
100-mL glass beaker, add 25 mL of 70% nitric acid, 
cover with a watch glass, and heat at Iow to moderate 
heat on a hot piąte in a fume hood for 2 h. Remove 
the watch glass, and continue to heat until the sam ple 
is dry with no visible fumes. Add 0.5 mL of 70% nitric 
acid, and heat to dryness. Cool to room temperaturę, 
and add 2 mL of 20% hydrochloric acid and 2 mL of 
0.1 M EDTA. Quantitatively transfer the solution to a 
25-mL yolumetric fiask, dl lute with water to volume, 
and mix. 

Blank solution: Add 30 mL of water, 4 mL of 20% hy¬ 
drochloric acid, and 4 mL of 02 M EDTA into a 50-mL 
volumethc fiask, Diiute with water to volume, and mix. 
Anaiysis: Lead Is determined using an «nductively cou- 
pled plasma-atomic emission spectrometer (ICP-AES) 
(see Plasma Spectrochemistry (730)) by measuring the 
emission at 220.35 nm with the settings optlmlzed as 
directed by the manufacturer. Instrument performance 
must be verlfied to conform to the manufacturer's spec- 
ifications for resolution and sensftMty. Before analyzcng 
samples, the instrument must pass a suitable perfor¬ 
mance check. Caiibrate the instrument with the Blank 
solution and the Standard solution , Then analyze the Ref¬ 
erence solution and the Somple solution, 

Acceptance criteria: The concentration in the Sample 
solution is NMT that in the Reference solution , corre- 
sponding to NMT 5 ppm of lead. 

a Sulfur Diókide, Method 17 (525) 

Sample: lOOg 

Analysis: Suspend the Sample rn 500 mL of methanol, 
then transfer this mixture to the fiask (C). Prepare a 
mlxture of 20 mL of hydrochloric acid and 10 mL of 
water, and transfer ft to the separatory funnel (B). Add 
10 mL of hydrogen peroxide solution to the vessel (G). 
Perform the refJuxing for 2 h before remoying the ves- 
sel (G)v 

Acceptance criteria: NMT 50 ppm 

« SUGARS AND ORGANiC ACIDS 
Sample: 1 g 

Analysis: Place the Sample in a 500-mL fiask, moisten 
with 3-5 mL of alcohol, rapidly pour In 100 ml of 
water, shake, and altów to stand until the solution is 
complete. To this solution add 100 ml of alcohol con¬ 
taining 0.3 mL of hydrochloric acid, mix, and filter rap¬ 
idly. Measure 25 mL of the fil tratę into a ta red dlsh, 
ev a po ratę the !iquid on a steam bath, and dry the resi- 
due In a vacuum oven at 50° for 2 h. 

Acceptance criteria: The weight of the residue does 
not exceed 20 mg, corresponding to NMT 16% of sug- 
ars and organie adds. 

» Methanol (Methyl Alcohol), Ethanol (Alcohol), and 

ISOPROPANOL (2-PR0PAN0L) 

[Notę— Residual alcohols are volatile. They should be 
stored in a cool and dry place. When preparing the 
Standard stock solution , Standard solution, and In terna I 
standard stock solution for residual alcohols, mlx thor- 
oughly and keep the Solutions at 20° when dlluttng 
with water to volume.] 

Interna! standard stock solution: 5000 pg/mL of USP 
2-Butanol RS. [NOTĘ—This solution can be stored at 
5 U -8 Q for 3 months.] 

Standard stock solution: Use USP Mfethyl Alcohol RS, 
USP 2-Propanol RS, and alcohol to prepare a solution 
having known concentrations of 5000 jug/ml each for 
methyl alcohol, 2-propanol, and alcohol. 

Standard solution: To a 250-mL volumefric fiask add 
2.5 mL of the Standard stock solution and 2.5 mL of the 
Internai standard stock solution . Diiute with water to vol- 
ume, and mix. This solution contalns 50 pg/mL each of 
methyl alcohol, 2-propanol, and alcohol. [Notę—T his 
solution can be storea at 5 c -8 a for 3 months.] Transfer 
1.0 g of this solution to a 10-mL headspace vlaL 
Sample solution: Transfer 1,0 g of Pectin and 5 g of 
sucrose to a stoppered 100-mL Erlenmeyer fiask eon- 
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taining 90 mL of water, add 1,0 ml of the interna! stan¬ 
dard stock solution, and difute with water to 100 mL 
Mix the solution using a magnetic stirrer. Continue stir- 
ring until ali of the Pectin has been completely dis- 
solved; typically it takes about 1-2 h. Thts solution eon- 
tains 50 pg/mL of USP 2-Butanol RS- Transfer 1.0 g of 
this solution to a 10-mL headspace viaL 
Chrom atographic system 
(See Chromatograpny (621}, System Suita bili ty.) 

Modę: Headspace GC 
Detector: Flame ionization 

Column: 0.32-mm x 30-m capillary column; 1,8-p.m 
layer of phase G43. [Notę—A n alternative column 
such as a 0,32“mm x 25-m captIJary column bonded 
with a 5-jj.m layer of phase S3 can be used as long as 
the system suitability requ3rements are met.] 

Tempera tu res 
Detector: 280° 

Column: 70° 
fnjection port: 2G0 D 
Carrier gas: Nitrogen 
Flow ratę: 1.5 mL/min 
Make up gas: Nitrogen 
Split flow ratę: 30 mL/min 
Injection volume: 1 ml (the gaseous headspace) 
Injection type: Split ratio 20:1 
Balanced pressure automatre headspace sampler 
Eguilibration time: i Omiń 
Eguilibration temperaturę: 70° 

Agitation speed: 500 rpm 
Agitation on time: 5 5 
Agitation off time: 90 s 
Syringe temperaturę: 80° 

Syringe size: 2.5 ml 
Fili speed: 1 00 jiL/s 
Pull-up de!ay: 2,0 s 
GC run time: 10.5 min 

[Notę—T hese GC conditions shoutd be optimized ac- 
cordlng to the Instruments used,] 

System suitability 
Sam ple: Standard solution 

[Notę—S ee Table 1 for fhe relative retention times.] 



labie 1 


Component 

Relative 

Retention 

Time 

Methanol 

0.5 

Ethanol 

0.6 

2-Propanol 

0.7 

2‘Butanol 

1.0 


Suitability reguirements 

Resolutron: NLT 1.5, between each pair of analytes 
Relative standard deviatton: NMT 10%, determlned 
from each analyte 
Anaiysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of methanol, ethanol, and 
2-propanol in the portion of Pectin taken: 


Result = {Ru/Ri) x (Q/W) xFxVxl 00 


Ru = Interna! standard ratio (peak response of fhe 
respectlve alcohol/peak response of the 
anternal standard) from the Sample solution 
R 5 = internal standard ratio (peak response of the 
respective alcoho]/peal< response of the 
internal standard) from the Standard solution 
Cs = eon centra tion of the respective residua! 

alcohol (methanol, ethanol, or 2 -propano!) in 
the Standard solution (pg/mL) 

W - weight of Pectin taken to prepare the Sampie 
solution (g) 


F = conyersion factor (1 0 6 g/jig) 

V - vo3ume of the Sampie solution, 100 mL 
Acceptance criteria: NMT 1% for total methanol, etha- 
nol, and isopropanol 

SPECDFIG TESTS 

9 Mlcrobial Enumeration Tests (61) and Tests for Speci- 
fied IV3icroorganisivis (62): The total aerobic microbial 
count is NMT 10 3 efu/g, and the totai combined molds 
and yeasts count is NMT 1Q 2 cfu/g. 

* Loss ON Dryinc (731) 

Anaiysis: Dry a sample at 105° for 3 h. 

Acceptance criteria: NMT 10.0% 

ADDITIONAL REQUIREM ENT5 

* Packaging ano 5TORAGE: Preserye in tight containers. 

Storę in a cooi and dry place. 

® Labeling; Label it to mdicate whether it is of apple or of 
citrus origin. Label Jt to indicate the rangę of tne degree 
of estenfication and the rangę of the percentage of 
methoxy groups. The Jabding also indicates the presence 
of sulfur dioxide if the residua! sulfur dioxide concentra- 
tion is greater than 10 ppm. 

* usp refebence standards (17) 

USP 2-Butanol RS 
USP Methyl Alcohol RS 
USP 2-Propanol RS 


Add the folfowtng: 


^PemetreKed Disodium 



C 2 oH [ 9 N 5 Na 2 0 6 ■ 7H 2 0 597.49 

L-Glutamic add, N-[4-[2-(2-amino-4,7-dihydrD-4-Gxo-1 H-pyr- 
rolo[2,3-djpynmidin-5-yl)ethyl]benzoyl3- / disodium salt, 
hepta hydra te; 

Disodium N-{p-[2-(2-aminG-4,7-d!hydrG“4-oxo-l H-pyrrolo 
[2,3-d]pyrimidin-5-yl)ethyi]benzoyl}-L-qlutarnate 
heptahydrate [357166-29-1]. 

C2oH T 9N 5 Na 2 06 471.37 

Anhydrous [150399-23-8]. 

C 20 H 21 N 5 O* 427.42 

Pemetrexed (free add) [137281-23-3]. 

DEFINITION 

Pemetrexed Disodium eon tains NLT 97.5% and NMT 
102.0% of pemetrexed disodium (GoHtgNsNa^Gs), calcu- 
lated on the anhydrous and so!vent-free basis* 

[Caution— Handle pemetrexed disodium with great care as 
it alters genetre materiał and may be irntating to the eyes 
and skin.] 

IDENTIFICATION 

* A. Infrared Absorptjon (797): [NOTĘ—Methods de- 
scribed in (197K) or (197A) may be used.] 

• B, The retention time of the major peak of the Sample 
solution corresponds to that of the standard solution t as 
obtained in the Enantiomeric Purity test. 
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■ C. Identification Tests— General <1 91), Sodium 

ASSAY 

• PROCEDURĘ 

Buffer: 0,1 7% (v/v) glacial acetic acid in water. Adjust 
with a 50% sodium hydroxide solution to a pH of 5.3 ± 
03. 

Mobile phase; Acetonitrile and Buffer (11:89) 

Standard solution: 0.15 mg/mL of USP Pemetrexed Di¬ 
sodium R$ in water 

Sample solution; 035 mg/mL of Pemetrexed Disodium 
in water 

Chromatographk system 
(See Chmmatograpny (621), System Suitability .) 

Modę: LC 

Detector: UV 285 nm 

Column: 4,6-mm x 7.5-cm; 3.5-pm packing L7 
Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 
Tailfng factor: 0.8-1.5 
Refative standard deviation: NMT 0,73% 

Analysis 

Samples: Standard solution and Sample solution 
Calculale the percentage of pemetrexed disodium 
<C»H i 9 N 5 Na20 ć ) in the portion of Pemetrexed Diso¬ 
dium taken: 

Re suit = (fu/n) x (Cs/Cy) x 100 

ru = peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs - concentration of USP Pemetrexed Disodium 
RS in the Standard solution (mg/mL) 

Ca - concentration of Pemetrexed Disodium in the 
Sample solution (mg/mL) 

Acceptance criteria: 97,5%-! 02.0% on the anhydrous 
and solvenl-free basis 

IMPURITIES 

* ORGANIĆ IMPURITIES 

Buffer: 1.45 g/L of ammonium formate in water. Adjust 
with Formie add to a pH of 3,5 ±03, 

Solution A: Acetonitrile and Buffer (5:95) 

Solution B: Acetonitrile and Buffer (30:70) 

Mobile phase: See Tobie I. [Notę—A fter each injection, 
re-eauilibrate the chromatographic system at the initiai 
conaition for a minimum of 1 3 min ] 


Table 1 


Time 

Solution A 

Solution B 

(mlit) 


<%) 

0 

100 

0 

45 

0 

100 

47 

100 

0 


System suitability stock solution: Prepare 3 mg/mL of 
USP Pernetrexea Disodium RS in 03 N sodium nydrox- 
ide. Heat this solution at 70° for 40 min. 

[Notę—T he p repa radon d eg rad es pemetrexed and gen- 
erates the pemetrexed R-dtmer and pemetrexed 5- 
dimer as follows: 

Pemetrexed /?-dimer: (25,2'5)-2,2'-{[(/?)-2,2'-Diamino- 
4,4',6-trioxo-l,4,4',6,7,7±hexahydro3'tt,5H-5,6±bipyr- 
rolo[2,3-d]pynrmdjne-5,5'-diyl]bł5(ethylenebenzene- 
4,1 -diykarbonylimino)}diglutaric add. 

Pemetrexed 5-dimer; (25,2 5)-2,2'-{[(5)-2,2"-Diamino- 
4,4',63rioxo3,4,4' l ó, /^'-heKahydro-rH^H-S^-bipyr- 
rolo[2,3-d]pynmidine-5,5'-diyI]bi5(ethylenebenzerie- 
4,1-diylcamonylimino)}diglutanc acid.] 


System suitability solution: Transfer 1 mL of the Sys¬ 
tem suitability stock solution to a 10-mL volumetric fiask 
and dilute with water to volume. 

SensitMty solution: 03 pg/mL of USP Pemetrexed Di¬ 
sodium RS in water 

Sample solution: 0.2 mg/mL of Pemetrexed Disodium 
in water. Do not sonicate, 

Chromatographk system 
(See Chromatogropny <621), System Suitability.) 

Modę: LC 

Detector: UV 250 nm 

Column; 4,6-mm x 15-cm; 3,5-pm packing L7 
Autosampler temperaturę: 2°-8° 

Flow ratę: 1 mL/min 
Injection vofume: 20 gL 
System suitability 

Samples: System suitability solution and SensitMty 
solution 

[Notę—T he relative retention times for the pemetrexed 
ff-dimer and pemetrexed 5-dimer peaks are 0.87 and 
0.88, respectively.] 

Suitability requirements 

Peak-Ło-vafley ratio: The rado of the height of the 
emetrexed fi-dimer peak to the height of the valley 
etween the pemetrexed fl-dimer and pemetrexed 5- 
dimer is NLT 1.5, System suitability solution. 
Signal-to-noise ratio: NLT 10, Sensitivity solution 
Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por¬ 
tion of Pemetrexed Disodium taken: 

Result = (te/r r ) x 100 

fu ss peak area of each impurity from the Sample 
solution 

r? = total peak areas from the Sample solution 
Acceptance criteria: See Tabie 2. Disregard any peak 
less than 0,05%. 


Tabie 2 


Na me 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

N-MelhyJ 

pemetreaed* 

0,82 

0.15 

Pemetrexed 

afuLamide 1 * 

0.90 

0.15 

Pemetrexed 

1 0 

__ 

Any individual 
unspecifted 
impurity 

— 

0.10 

Total impumies 

— 

O.ÓO 


* (4 [2-{2-Amino-l -methyl-4-0X0-4,7-clihydra-l frpyrrQlo{2,3-d3pyrimkiin-5- 
yl)ethylJbenzoyl| -L-glulamic acid. 

b {4 42-{2-Am i no-l - methyl-47-dthy dra-1 ^pyrrafo[2, i-cflpyrimidiri-S- 
ylJetnyllbenzoyl) *4-i*glutamyl-i-glutamic acid, 

• Enanttomeric Purity 

Buffer: Dissolve 8 g of anhydrous beta eyclodextnn in 
1 L of water. Add 15 mL of triethylaminę to this solu¬ 
tion and mix. Add about 6 mL of phosphoric acid and 
adjust with additional phosphoric add to a pH of 6,0, 
Mobile phase: Acetonitrile and Buffer (5:95) 

Standard solution: 0.24 mg/mL of USP Pemetrexed Di¬ 
sodium RS in water 

SensitMty solution: 0.12 pg/mL of USP Pemetrexed Di¬ 
sodium RS in water from the Standard solution 
Sample solution: 0.24 mg/mL of Pemetrexed Disodium 
in water 
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Chromatographic system 

(See Chromotogrophy (621), System Suitability *) 

Modę; LC 

Detector; UV 230 nm 
Column: 4.6-mm x 25-em; 5-pm packing LI 
Temperatures 
Autosampler: 2 & -8° 

Column: 40° 

Flow ratę: 1 mL/min 
Injeetion vo(ume; 50 pL 
System suitability 

Sam pies: Standard solution and SensitMty solution 
[NOT£“USP Pemetrexed Disodium RS contains a smafl 
amount of pemetrexed enantiomer disodium (diso¬ 
dium /V-{p-[2-(2-amino-'4/7-drhydro-4-oxo-1 ff pyrrolo 
[2,3-d|pynmidin3-yl)ethyl]benzoyl}-p-qlutamate). The 
relative retention times for pemetrexed enantiomer 
and pemetrexed are about 0.94 and 1 .0, respectiveiy,] 
Suitability requirements 

Peak-to-vailey ratio: The ratio of the height of the 
pemetrexed enantiomer peak to the heigrit of the 
val[ey between the pemetrexed enantiomer and 
pemetrexed is NIT 5,0, Standard solution 
Signal-to-noise ratio; NLT 10 for the pemetrexed 
peak, SensitMty solution 
Analysis 

Sam ple: Sample solution 

Calculate the percentage of pemetrexed enantiomer in 
the portion of Pemetrexed Disodium taken: 

Resuit = (fu/fj) x 100 

r u ~ peak area of pennelrexed enantiomer from Lhe 
Sample solution 

r r = tota! peak areas of pemetrexed enantiomer 
and pemetrexed from the Sample solution 
Aeceptance criteria: NMT 0.3% 

5PECIFIG TEST5 

* Water Determination (921), Method I, Method la or 

Methodlc: 19.5%-224% 

* pH (791) 

Sample: 56 mg/mL in water 
Aeceptance criteria: 7.5-8.4 

* Bacterial Endotoxins Test (85): it contains less than 

04 7 USP Endotoxin Units/mg of pemetrexed, 

ADDKTIONAL REQUIREłV1ENTS 

* Packagimg amd Storage: Preserve in welLcIosed contain- 

ers. Storę at room temperaturę. 

* USP Reference Standards (11) 

USP Endotoxin RS 

USP Pemetrexed Disodium RS 

A USP40 


Add the foUowing: 


*Pemetrexed for Injeetion 

DEFINITION 

Pemetrexed for Injeetion is a stenie, lyophillzed mixture of 
pemetrexed disodium and suitable aaded substances. It 
contains NLT 90.0% and NMT 110.0% of the labeled 
amount of pemetrexed (C^HajNaOó)* 

[Caution —Handle pemetrexed disodium with great tarę as 
it alters genetic materia! and may be irrjtating to the eyes 
and skin ] 


IDENTIFICATION 

• A. The retention time of Lhe major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

» B. The UV spectrum of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assoy. 

AS5AY 

o Procedurę 

Buffer: 0.17% (v/v) glacial acetic acid in water. Adjust 
with a 50% sodium hydroxide solution to a pH of 53. 
Mobile phase; Acetonitrile and Buffer ([ 1:89) 

Standard solution: 04 4 mg/mL of USP Pemetrexed DL 
sodium RS In water 

Sample solution: Nominally equEvalenl to 04 mg/mL 
of pemetrexed in water, prepared from a composite of 
at least Ihree vials of Pemetrexed for Injeetion 
Chromatographic system 
(See Chromatograpny (621 ), System Suitability.) 

Modę: LC 

Detector: UV 285 nm or diodę array. [Notę—U se a 
diodę array detector to perform Identification £.] 
Column: 4.6-mm x 7.5-cm; 3,5-j.im packing L7 
Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injeetion volume: 20 (iL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 1.5% 

Analysis 

Sampfes: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
pemetrexed {C 20 H 21 N 5 O 6 ) in the portion of Pemetrexed 
for Injeetion taken: 

ResuJt = (ru/r$) x (Cs/Gj) x x 100 

fu = peak response from the Sample solution 

n ~ peak response from the Standard solution 

Cs = concentration of USP Pemetrexed Disodium 
RS in the Standard solution (mg/mL) 

Cu = nominał concentralfon of pemetrexed in the 
Sample solution (mg/mL) 

M ri - molecular weight of pemetrexed, 427,42 
Hj - molecular weight of pemetrexed disodium, 
597.49 

Aeceptance criteria: 90.0%“11 0 . 0 % 

PERFORMANCE TESTS 

• Uniformity of Dosage Units (905), Weight Variotian: 

Meets the reguirements 

1MPUR1TIES 

* ORGANIC IMPURITJES 

Buffer: 04 7% (v/v) glacial acetic acid in water, Adjust 
with a 50% sodium hydroxide solution to a pH of 5,5. 
Solution A: Acetonitriie and Buffer (3:97) 

Solution B: Acetonitriie and Buffer (12.5: 87.5) 

Mobile phase: See Tobie h [NOTE—After each injeetion, 
re-eciuiiibrate the chromatographic system at the initial 
condltion for a minimum of 8 mim] 


rabie 1 


Time 

tmin) 

Solution A 
(%) 

Solution B 

(°/o> 

0 

100 

0 

40 

0 

100 

45 

0 

100 

47 

100 

0 
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System suitability stock solution: 2.8 mg/mL of USP 
Pemetrexed Disodium RS prepared as follows. Transfer 
USP Pemetrexed Disodium RS to a suitable vo]umetric 
fiask and add a 3% hydrogen peroxide solution equiva- 
Jent to 10% of the fina! volume. Dilute wfth water to 
volume, Mix and heat this solution at 75° for 2-5 h and 
allow it to come to room temperaturę. 

[Notę—T he solution preparation forms ketopemetrexed, 
pemetrexed R-dimer, and pemetrexed 5-drmer. 
Pemetrexed R-dimer: (25,2'5)-2,2 y -{[(tf)-2,2 y -Diamino- 
4,4',6-trioxo-1,4,4',ó,7,7 y -hexahydro-VH,5H-5,ó'-bipyr- 
rolo[2,3-ef]pynnnidine-5,5 y -dlyi]bis(el:hyfenebenzene- 
4 / l-diylcarbonylim]no)}diglutaric acid, 

Pemetrexed 5-dimer: (25,2^S)-2,2 y -{[(5)-2,2'-Diamino- 
4,4',ó4rioxo4 A4 y , 6,7,7 y -hexahydro4'/V, 5 H-5,6'-bipyr- 
rolo[2 / 3-d]pyrimidine-5 / 5'-diyl]bis(ethyleneben2ene- 
4,1 -diylcarbonylimino)}diglutaric acid.] 

System suitability solution; Transfer 5 mL of the Sys¬ 
tem suitability stock solution to a 50-mL vo1umetnc fiask 
and dfiute wrth water to volume, 

Sensitivity solution: 04 4 pg/mL of USP Pemetrexed Di¬ 
sodium RS in water 

Sample solution: Nominally equivalent to 0.2 mg/mL 
of pemetrexed in water, prepared from 1 vial of Peme- 
trexed for Injection 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 250 nm 

Column: 4.6-mm x 15-cm; 3.5-pm packing L7 

Temperatures 
Autosampler: 2^-8° 

Column: 35° 

Flow ratę: 1 mL/mfn 
Injection volume: 20 jllL 
System suitability 

Sam pies: System suitability solution and Sensitivity 
solution 

[Notę— The reladve retention times for the pemetrexed 
R-dEmer and pemetrexed 5-dimer peaks are 0.67 and 
0.71, respectively.] 

Suitability reguirements 

Resolutlon: NLT 2.0 between the pemetrexed R- 
dimer and pemetrexed 5-dimer peaks, System suitabii - 
i ty solution 

Srgnal-to-noise ratio: NLT 10, SensitMty solution 
Anaiysis 

Sample: Sample solu tio n 

Calculate the perce ntage of each impurity in the por- 
tion of Pemetrexed for Injection taken: 

Result - (fu/ri) x (1/F) x 1 00 

ru - peak area of each impurity from the Sample 
solution 

r T - total peak areas from the Sample solution 
F - reladve response factor for each individual 
impurity (see Table 2) 

Acceptance criteria; See Tobie 2. Disregard any peak 
less than 0.05%, 


Table 2 


Name 

Relative 

Retention 

Time 

Re!ative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Ketopemetrexech 

031 

0.61 

O.ÓO 

Pemetrexed 

1,0 

— 

— 


* (4-{2-£( RS)-2 -Am i no~4,6-dioxG-4,5,6,7-tet rahydro- 3 H-pyrrolo [2,3- 
t/j py ri m id i rv5 ~y I ] ethy 1} benzoy I ) -J.-g I u la mi c a dd. 


Table 2 (Continued) 


Name 

Reiative 

Retention 

Time 

Relatlve 

Response 

Factor 

Acceptance 
Criteria, 
NIVIT (%> 

Any individual 
unspecified 
impurity 

— 

MS 

0,24 

Total ImpuriUes 

—. 


130 


J (4-f2T(ffS)-2-Amino*4,ć-dioxo-4 ł 5,6,7‘tetrahydro-3H*pyrfolo[2 f 3‘ 
d]py rim rdi n-5-y J ] e thy 1] b e n zoy fu ta mlc acid. 


SPECIFIC TESTS 

* Bacterial Endotoxins Test (85): NMT 04 7 USP Endo- 

toxin Units/mg of pemetrexed 

* Sterility Tests (71): Meets the reąuirements 

* Particulate Matter in Injections (788): Meets the re- 

aufrements for small-volume injections 

* PH (791) 

Sample: A constEtuted solution prepared as directed En 
the labeling 

Acceptance criteria: 6.6-7,8 
o Other Requirements: Meets the requirements in /n/ec- 
tions and Impianted Orug Products (1) 

AOOETIONAL REQU9REMENT5 

PACKAGING AND Storage: Preserve as described in Pack - 

S and Storage Requirements (659), Injection Packaging, 
ł solids pockaging. Storę at controlled room 
temperaturę. 

* USP Reference Standards (11) 

USP Endotoxin RS 

USP Pemetrexed Disodium RS 

AUSP40 


Penlhutolol Sulfate 


* HjSO, 


(C 3a H29N0 2 ) 2 - HzSO., 680,94 

2 -Propanol, 1 -(2-cydopentylphenoxy)-3-[(1,1 -dimethylethyJ) 
amino]-, (5)-, sulfate (24) (salt). 
(5)-1-(tert-Butyiamino)-3-(o-cydopentylphenoxy)-2-propano3 
sulfate (2:1) (salt) [38363-32-5]. 

» Penbutolol Sulfate contains not less than 
98.0 percent and not morę than 102.0 percent of 
(Ci 8 H 2 gN 02)2 * H 2 SO 4 , calculated on the an hy¬ 
dro u s basis, 

Packaging and storage —Preserve in tiqht, light-reslstant 
containers. 

USP Reference standards (11)— 

USP PenbutoEol Sulfate RS 
Identification— 

A: Infrared Absorption (197M). 

B: A solution (10 mg per mL) responds to the tests for 
Sulfate (191). 

loss on drying (731)—Dry it at 105° for 3 hours: it loses 
not morę than 1.0% of its weight 
Residue on ignition (281): not morę than 0,2%. 
Specific rotation (781S): between -22 a and -26°, de- 
termined at 20°. 
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Test solution: 10 mg per ml, m methanol. 
Chromatographic purity— 

Organie phase— Prepare a mixłure of methanol and ace- 
tonitnfe (610:390). Make adjustments if necessary (see Sys¬ 
tem Suitability under Chromatography (621)). 

Aqueous phase —Dissolve 11 g of sodium 1-heptanesulfon- 
ate in 1000 mL of water, add 5 0 ml of triethylaminę, adjust 
with phosphoric add to a pH of 2.70 ± 0.05, and filter 
through a filter having a porosity of 0.5 pm or flner, Make 
adjustments if necessary (see System Suitability under Chro- 
matography (621)). 

5ofvent mixture —Prepare a mixture of Organie phase and 
Aąueous phase (600:400). 

Test solution— Transfer about 50 mg of Penbutoiol Sulfate 
to a 25-mL volumetric fiask, di$solve in and dilute with Sol- 
vent mixture to volume, and mrx. 

Diluted test solution— Transfer 1.0 mL of the Test solution 
to a 100-mL volumetric fiask, dilute with Soivent mixture to 
volume, and mix. 

Chromatographic system (see Chromatography <621))—The 
liquid chromatograph is equipped with a 271 -nm detector, 
a preinjectton guard column that contains packing L4, and a 
4,6-mm x 25-cm analyticaf column that contains packing LI 
and is maintained at a constant temperaturę between ambi- 
ent and 40°, and is programmed to provide variable mix- 
tures of Organie phase and Agueous phase. Before each injec- 
tion, the system is equilibrated with a mobile phase 
consisting of a mixture of 60% Organie phase and 40% 
Agueous phase. After each injection, this composition of the 
mobile phase is maintained for 15 minutes, tnen the propor- 
tion of Organie phose is inereased finearly over the next 
20 minutes so that the mobile phase consists of 80% Or¬ 
ganie phase and 20% Aąueous phase . The proportion of Or¬ 
ganie phase Is then decreased to 60% over 1 minutę. The 
rlow ratę is about 1 mL per minutę. Chromatograph the Di¬ 
luted test solution, and record the peak responses as drrected 
for Procedurę: the resolution, R, between the penbutoiol 
peak and any impurity peak is not less than 1.5, and the 
tailing factor is not morę than 2, when calcu lated by the 
formula: 


Wo.i / 2f 


in which Wo.i is the width of the peak at 10% of peak 
height 

Procedurę — [notę —Use peak areas where peak responses 
are indicated<] Separately rnject equal volumes (about 20 pL) 
of the Solvent mixture , the Test solution, and the Diluted test 
solution into the chromatograph, and measure the peak re¬ 
sponses for a II the peaks, Calcu la te the percentage of each 
individual impurity in the Penbutoiol Sulfate taken by the 
formula: 


nt rb 


in which r, is the peak response for an tndividual impurity in 
the chromatografii of the Test solution , and ro is the penbu- 
tolol peak response obtained from the Diluted test solution: 
not morę than 1.2% of any impurity is found, 

Assay— 

Organie phase —Prepare a mixture of methanol and ace- 
tonitrile (610:390). Make adjustments if necessary (see Sys¬ 
tem Suitability under Chromatography (621)). 

Agueous phase—D issolve 11 g of sodium 1-heptanesulfon- 
ate in 1000 mL of water, add 5.0 mL of triethylaminę, adjust 
with phosphoric acid to a pH of 2.70 ± 0.05, and filter 
through a filter having a porosity of 0.5 j.im or finer. Make 
adjustments if necessary (see System Suitability under Cfrro- 
matogrophy (621». 

Mobile phase —Prepare a mixture of Organie phase and 
Agueous phose (650:350). Make adjustments if necessary 
(see System Suitability under Chromatography (621)). 1 


Intemal standard salution— Prepare a solution of 3,4- 
dimethylbenzophenone in Mobile phase containing about 
0.01 mg per mL. 

Standard preparation— Transfer about 24 mg of USP Pen- 
butolol Sulfate RS, accurately weighed, to a 100-mL volu- 
metric fiask, dissolve in and dilute with intemal standard so¬ 
lution to volume, and mix. 

Assay preparation —Transfer about 24 mg of Penbutoiol 
Sulfate, accurately weighed, to a 100-mL volumetric fiask, 
dissolve in and dilute with intemal standard solution to yol¬ 
ume, and mix. 

Chromatographic system (see Chromatography <621))-—The 
!iquid chromatograph is eauipped with a 271-nm detector 
and a 4,6-mm X 25-cm column that contains packing LI. 
The flow ratę is about 1 mL per minutę. Chromatograph the 
Standard preparation , and record the peak responses as di- 
rected for Procedurę: the relative retention times are about 
0.9 for penbutoiol and 1.0 for 3,4-dimethylbenzophenone, 
and the resolution, R f between the penbutoiol peak and the 
3,4^dlmethylbenzophenone peak is not less than 1.5, and 
the relative standard deviation for repiicate injections is not 
morę than 2.0%. 

Procedurę —Separately inject equaJ voiumes (about 20 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the areas of the responses for the major peaks. Calculate 
the quantitv, in mg, of (GaH^NO?^ - HzSCh in the portion 
of Penbutoiol Sulfate taken by the formula: 

1G0C(fl u /fc) 

in which C is the concentration, in mg per ml, of USP Pen- 
butolol Sulfate RS in the Standard preparation, and Ru and R 5 
are the ratios of the penbutoiol peak response to the inter- 
nal standard peak response obtained from the Assay prepa¬ 
ration and the Standard preparation , respectively. 


Penbutoiol Sulfate Tablets 


» Penbutoiol Sulfate Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of (CiafhsNOz); • bhSO,). 

Patkaging and storage— Preserve in well-dosed, light-re- 
sistant containers. 

USP Reference standard* (11)— 

USP Penbutoiol Sulfate RS 

Identification, Ultraviolet Absorption (197U)— 

Solution: Sonicate a weighed portion of ground Tablets 
in suffident methanol to obtain a solution containing about 
0.4 mg of penbutoiol sulfate per mL, Filter this solution, and 
dilute a portion of the fil trale with methanol to obtain a 
solution containing about 0.06 mg of penbutoiol sulfate per 
mL. 

Dissolutioii (711}— 

Medium: water; 900 mL. 

Apparatus 2: 50 rpm. 

77me; 30 minutes. 

Mobile phase —DIssolve 2 g of ammonium acetate in 
250 mL of water, add 750 ml of acetonitrife, mrx, and ad¬ 
just with glacial acetic add to a pH of 6.0. Filter and degas. 
Make adjustments if necessary (see System Suitability under 
Chromatography (621)). 

Standard solution —Dissolve an accurately weighed quan- 
tity of USP Penbutoiol Sulfate RS quantitativeiy in water to 
obtain a stock solution having a known concentration of 
about 0.018 mg per mL. Mix 10.0 mL of this solution and 
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10.0 ml of acetonitrile, and filter through a filter having a 
0.5-pm or finer porosity. 

Test soiution —Filter about 30 mL of the soiution under 
test. Mix 10.0 mL of the filtrate and lO.OmL of acetonitrile, 
and filter through a filter having a 0.5-pm or finer porosity. 

Chromatogrophic system (see Chroma tography <621»— 
The liquid chromatograph is eguipped with a 272-nm de- 
tector, a 4.6-mm x 1 5-cm coJumn that contalns 5-|im diam- 
eter packing LI 0. The flow ratę is about 2.5 mL per minutę. 
Chromatograph the Standard soiution , and record the peak 
responses as directed for Procedurę: the relative standard 
deviation for replicate injections is not morę than 2.5%. 

Procedurę— Se pa ratę ly inject equal volumes (about 50 pL) 
of the Standard soiution and the test soiution into the chro¬ 
matograph, and measure the areas of the responses for the 
penbutolol peaks. Calculate the quantity, in mg, of 
CC.eH 29 ^ 02)2 H 2 SO 4 dbsolved by the formula: 

1800 C(Wr 5 ) 

in which C is the concentration, in mg per mL, of USP Pen¬ 
butolol Sulfate RS in the Standard soiution, and ru and rs are 
the penbutolol peak responses obtained from the Test soiu¬ 
tion and the Standard soiution , respectively. 

Toierances —Not less than 75% (Q) of the labefed amount 
of (C Tii Hz 9 N 02 )z ■ H 2 SO 4 is dissolved in 30 minutes. 

Chro mato grap fik purity—Examine the chromatogram of 
the Assay preparation obtained in the Assay. !f an im purity 
peak is observed at a retention time of 0.8 relative to that of 
penbutolol, calculate the percentage of that impurity by the 
formula: 

100 n/r s 

3n which r, is the response of the impurity peak, and n is the 
sum of the responses of all of the peaks. If the percentage 
exceeds 1.2%, perform the following test 

Organie phase , Agueous phase, Soivent mixture, and Chro - 
matographic system— Proceed as directed in the test for 
Chro ma tog rap hic purity under Penbutolol Sulfate. 

Test soiution —Transfer an accurately weighed port! on of 
powdered Tablets, equivalent to about 100 mg of penbuto- 
Sol sulfate, to a 50-mL volumetric fiask, dilute with Sofyent 
mlxture to volume, mlx, and filter. 

DHuted test soiution —Transfer 1.0 mL of the Test soiution 
to a 100-mL volumetric fiask, dilute with Solvent mixture to 
volume, and mix. 

Procedurę —Proceed as directed for Procedurę in the test 
for Chromatogrophic purity under Penbutobi Sulfate. Calcu- 
late the percentage of each indMdua! impurity in the por¬ 
tion of Tablets taken by the formula: 

0 / r D 

in which the terms are as defined therein: not morę than 
1.2% of any impurity is found. 

Assay— 

Organie phase , Agueous phase, and Mobile phase —Pro¬ 
ceed as directed In the Assay under Penbutolol Sulfate. 

Standard preparation —Disso!ve an accurately weighed 
guantity of USP Penbutolol Sulfate RS quantitatively in Mo¬ 
bile phase to obtain a soiution having a known concentra¬ 
tion of about 0,2 mg per mL. 

Resolution soiution —Prepare a soiution of 3,4-dlmethyl- 
benzophenone in Standard preparation containing about 
0.01 mg of 3,4-dimethylbenzophenone per mL, 

Assay preparation —Weigh and finely powder not less 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equivaJent to about 20 mg of penbutolol sul¬ 
fate, to a 100-mL volumetric fiask, dilute with Mobile phase 
to mlume, and mix. Sonicate for about 10 minutes, and 
filter a portion through a filter having a 0.5-pm or finer 


porosity, discarding the first 5 mL of the filtrate. Llse the 
elear filtrate as the Assay preparation . 

Chromatogrophic system (see Chmmatography (621))— 
The liquid chromatograph is eguipped witn a 270-nm de- 
tector and a 4.6-mm x 1 5-cm column that contalns 5-j.im 
diameter packing LI. The flow ratę is about 1 mL per min¬ 
utę. Chromatograph the Resolution soiution , and record the 
peak responses as directed for Procedurę: the relative reten¬ 
tion times are about 0.7 for penbutolol and 1.0 for 3,4- 
dimethylbenzophenone, and the tarling factor Is not morę 
than 1.4, when calculated by the formula: 

W*, / 2f 

in which W/ 0.1 is the width of the peak at 10% of peak 
height, the resolution, fi, between the penbutolol peak and 
the 3,4-dimethylbenzophenone peak is not less than 5, and 
the relative standard deviation for replicate injections is not 
morę than 2,0%. 

Procedurę — [nqt£ —Use peak areas where peak responses 
are indicated.j Separately inject equa! volumes (about 20 fil) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Calculate the guan¬ 
tity, in mg, of (CishhsNOz^ - H 2 5Cb tn the portion of tablets 
taken by the formula: 

10GC(ru/ r$) 

in which C is the concentration, in mg per ml, of USP Pen- 
butolo! Sulfate RS in the Standard preparation , and r u and o 
are the penbutolol peak responses obtained from the Assay 
preparation and the Standard preparation, respectiyely. 


PenkilBamine 


f\ 

H WH 3 

CsHnNOzS 149*21 
D-Valine, 3-mercapto-. 

D-3-Mercaptovaline [52-67-5]. 

» Penicillamine contains not less than 97.0 per- 
cent and not morę than 102.0percent of 
C s H n N0 2 S, calculated on the aried basis, 

Packaging and sto ragę—Preserve in tight containers. 

USP Referemce standard* (11)— 

USP Penicillamine RS 
USP Penicillin G Potassium RS 
USP Penicillamine Disulfide RS 
CioHzoNzO-iSz 

ffdentification— 

A: Infrared Absorption (197M) (50 mg in 300 mg). 

B: Dissolve 1 0 mg in 5 mL of water, and add 1 drop of 
5 N sodium hydroxiae and 20 mg of nfnhydrin: a blue or 
violet-blue cofor is produced immediateiy. 

C: Dissolve 20 mg in 4 mL of water, add 2 mL of 
phosphotungstic add soiution (1 in 10), and heat nearly to 
boifing: a deep blue color is produced immediateiy. 
Spectfic rofation (781S): between -60.5° and -64.5 D . 

Test soiution: 50 mg per mL, in 1.0 N sodium hydrox- 
ide. 

pH (791): between 4.5 and 5.5, in a soiution (1 in 100). 
Los* on drying (731)—Dry about 100 mg, accurately 
weighed, In a capillary-stoppered bottfe in yacuum at a 
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pressure not exceeding 5 mm of mercury at 60“ for 3 hours: 
it loses not morę than 0.5% of its weight. 

Residue on ignition (281): not morę than 0.1%, the 
charred residue betng moistened with 2 mL of nitric add 
and 5 drops of sulfurio acid. 


Delete the folłowtng: 

*Heavy met ais, Method U (231): not morę than 0.002%. 

• [Offcul Min 20TAJ 


C hangę to read: 

Limit of penicillin activity— 

pH 2.5 Buffer— Dissolve 100 g of monobasit potassium 
phosphate in water, add 0.2 mL of hydrochloric acid, dilute 
with water to 1000 mL, and mix, Adjust, if necessary, with 
phos^horic acid or with 10 N potassium hydroxide to a pH 

Standard preparation— Prepare as directed for Penicillin G 
in Table 1 und er Antibiotks—Mkrobtal Assoys (81), except to 
prepare a finał stock solution contaming 100 Penicillin G 
Units per mL and six test dilutions ranging from 0.005 Peni¬ 
cillin G Unit per mL to 0.2 Penicillin G Unit per ml, and to 
use a median dose of the Standard of 0.050 Penicillin G 
Unit per mL. 

Test preparation —Dissolve 1.0 g in water to make 
18.0 mL, transfer 9.0 mL of this solution to a separator, add 
20 mL of amyl acetate and 1 mL of pH 2,5 Buffer, and shake, 
Allow the layers to separate, and dra w ofł the apueous layer 
into a second separator, retaining the amyl acetate extract 
In the First separator. Chetk the pH of the aaueous layer, 
and if it fs greater than 3.0 adjust it with hydrochloric acid 
to a pH of 2.5, and extract with 20 mL of amyl acetate, 
Discard the aqueous layer, and add the amyl acetate extract 
to the first separator, Wash the combined amyl acetate ex- 
tracts with 10 mL of diluted pH 2.5 Buffer (1 in 10), and 
discard the aqueous layer. Extract the amyl acetate with 
10.0 mL of * Buffer BJ (see Antibiotks^Microbiai Assoys (81), 
Media and Solutions , Solutions , Buffers).* ™ i.m^-zdit) Use a 
portion of the buffer extract as Tesf solution A. To a 5-mL 
portion of the extract add 0.1 ml of penicillinase solution, 
and incubate at 36° to 37,5° for 60 minutes ( Test solution 8). 

Preparation of inoculum— Prepare as directed under Antibi- 
otks—Microbiai 4ssays (81), using Micrococcus luteus (ATCC 
9341) as the test organism, and an inoculum that gives 
elear sharp zones of inhibitron 17 mm to 21 mm in diameter 
with the median dose level of the Standard. 

Procedurę —Proceed as directed for the Cylinder-Piate 
Method under Antibiotics — Microbiai Assays (81), using 10 mL 
of Medium 1 for the base layer and 4 ml of inoculated Me¬ 
dium 4 for the seed layer, and ineubating the plates at 29° 
to 31°, except on each test piąte to fili 2 cylinders with Test 
solution Ą 2 cylinders with Test solution B , and 2 cylinders 
with the median dose of the Standard. If Test solution A 
yields no zonę of inhibition, the test is nepative for penicil¬ 
lin. If Test solution A yields a zonę of inhibition and Test 
solution B does not, penicillin is present. Determine its Jevd 
from the standard cur^e: not morę than 0.01 Penicillin G 
Unit is found in each mL of Test solution A ( 0.2 Penicillin G 
Unit per g). 

Mercury— 

notę —Mercuric dithizonate is light-sensitive. Perform this 
test in subdued light. 

Dithizone stock solution— Dissolve 40 mg of dithizone in 
1000 mL of chloroform. 

Dithizone titrant —Dilute 30.0 mL of Dithizone stock solu¬ 
tion with chloroform to 100.0 mL. This solution contains ap- 
proximately 12 mg of dithizone per L. 

Standard solution —Transfer 1 35.4 mg of mercunc chk>ride 
to a 100-mL volumetric fiask, add 0.25 N sulfuric acid to 


volume, and mix. This solution contains the equivalent of 
100 mg of Hg in 100 mL 

Diluted standard solution—Pipet 2 mL of Standard solution 
into a 100-mL volumetric fiask, add 0.25 N sulfuric add to 
volume, and mix. Each mL of this solution contains the 
equiva!ent of 20 pg of Hg. 

Standardization— Pipet 1 mL of Diluted standard solution 
into a 250-mL separator, and add 100 mL of 0.25 N sulfuric 
acid, 90 mL of water, and 10 mL of hydroxylamine hydro- 
chlodde solution (1 in 5). Then add 1 mL of edetate diso- 
dium solution (1 in 50), 1 ml of glacial acetic acid, and 
5 mL of chloroform, shake for 1 minutę, allow to separate, 
and discard the chloroform layer. To the solution add 
Dithizone titrant , in portions of 0.3 ml to 0.5 mL, from a 
10-mL buret. After each addition, shake the mixture 20 
Urnes, and allow the chloroform layer to separate and dis¬ 
card it Continue until an addition of Dithizone titrant re- 
mains green after the shaking. Calculate the quantity, in pg, 
of mercury equivalent to 1 ml of Dithizone titrant by divid* 
ing 20 by the number of mL of Dithizone titrant adaed. 

Procedurę— Transfer 500 mg of Penidllamine to a 650-mL 
Kjeldahl fiask containing a few glass beads, incline the fiask 
at an angle of about 4S° f and add 2,5 mL of nitric add 
through a smali funnel piaced in the mouth of the fiask. 
Allow the mixture to stand at room temperaturę until ni* 
trous oxide fumes are evolved and vigorous reaction sub- 
sides (5 to 30 minutes). Add 2,5 ml of sulfuric acid through 
the funnel, and heat, gently at first and then to the produc- 
tion of fumes of sulfur trioxide, then cool. Cautiously add 
2.5 mL of nitric acid, again heat to the production of sulfur 
trioxide fumes, and cool, Repeat the treatment with nitric 
add and heat, then cool, and cautiously add 50 mL of 
water, rinsing the funnel and collecting the rinsings in the 
fiask. Remove the funnel, boil the solution down to approxi- 
mately haff its volume (about 25 ml), and cool to room 
temperaturę. Transfer to a 250-mL separator with the aid of 
water, and add water to make about 50 mL. Add 1 mL of 
edetate disodium solution (1 in 50) and 1 mL of glacial ace¬ 
tic acid, and extract with smali portions of chloroform until 
the last chloroform extract remams colorless. Discard the 
chloroform extract, and add 50 mL of 0.25 N sulfuric acid, 
90 mL of water, and 10 ml of hydroxylamine hydrochloride 
solution (1 in 5). Add Dithizone titrant, in portions of 0,3 mL 
to 0.5 mL, from a 10-mL buret. After each addition, shake 
the mixture 20 times, and allow the chloroform layer to 
separate and discard it. Continue until an addition of 
Dithizone titrant remains green after the shaking. Ca kula te 
the amount of mercury present: the limit is 10pg (0.002%). 
Limit of penkiilamine disulfide— 

Diiuent , Mobile phase , and Resolution solution —Prepare as 
directed in the Assay . 

Standard preparation —Dissolve an accurately werghed 
guantity of USP Penicillamine Disulfide RS in Diiuent to ob- 
tain a solution having a known concentration of about 
0.025 mg per mL 

Test preparation —Use the Assoy preparation . 

C hromotographic system —Proceed as directed in the As¬ 
say. Chromatograph the Standard preparation, and record 
the penicillamine disulfide peak responses as directed for 
Procedurę: the rdative standard devlation for replicate tnjec- 
tions is not morę than 2,0%. 

Procedurę— [notę —Use peak areas where peak responses 
are indicated.] Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Test preporaf/or? into the 
chromatograph, record the chromatograms, and measure 
the responses for the penicillamine disulfide peaks. Calcuiate 
the percentage of penicillamine disulfide (CioH^oNzOłSz) in 
the Penicillamine taken by the formula: 

lOOCCs/CJCWo) 

in which Cs is the concentration, in mg per mL, of USP 
Peniciflamine Disulfide RS in the Standard preparation , Cu is 
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the concentration, in mg per mL, of Penicillamine in the 
Test preparation, and and r s are the penidllamine disulfide 
peak responses obtained from the Test preparation and the 
Standard preparation, respectively: not morę than 1.0% of 
penicillamine disulfide h found. 

Assay— 

Diluent —Dissolve 1,0 g of edetate disodium in water to 
make 1000 mL of solution. 

Mobiie phase —DissoTe 6,9 g of monobasic sodium phos- 
phate and 0,20 g of sodium l-nexanesulfonate in water to 
make 1000 mL of solution, Adjust with phosphoric acid to a 
pH of 3,0 ±0,1, and fil ter through a suitable fil ter of 1 pm 
or finer porosity. Make adjustments if necessary (see System 
Suitability under Chromatography (62 1)). 

Resolution solution—P repare a solutron in Diluent contain- 
ing about 1 mg of USP Penicillamine RS and 0.1 mg of USP 
Penicillamine Disulfide RS per mL, 

Standard preparation —Dissoive an accurately weighed 
guantity of USP Penicillamine RS in Diluent to obtain a solu- 
tion having a concentration of about 1.25 mg per mL. 

4ssoy preporatfon—Transfer about 125 mg of Penicil- 
lamine, accurately weighed, to a 100-mL voIumetric fiask, 
dissolve in and dilute with Diluent to volume, and mix. 

Chromatographic system (see Chromatography (62 1))— 
The liguid chromatograph is equipped witri a 210-nm de- 
tector and a 3.9-mm x 30-cm column containing packing 
LI. The flow ratę is about 1.6 mL per minutę. Chromato- 
raph the Resolution solution, and record the responses as 
irected for Procedurę: the relative retention times are about 
0.7 for penicillamine and TO for penicillamine disulfide, and 
the resolution, R, between the penicillamine peak and the 
penicillamine disulfide peak is not less than 3,0. Chromato- 
raph the Standard preparation , and record the responses as 
irected for Procedurę; the relative standard deviation for 
replicate injections is not morę than 1,0%. 

Procedurę —[NOTĘ— Use peak areas where peak responses 
are indicated.] Separately injeet equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatoorams, and meas- 
ure the responses for the major peaks. Caftulate the quan- 
tity, in mg, of penicillamine (C 5 l-hiN0?S) in the portron of 
Penicillamine taken by the formula: 

100 GCWtf 

in which C is the concentration, in mg per mL, of USP 
Penicillamine R5 in the Standard preparation, and r u and r< 
are the penicillamine peak responses obtained from the As - 
say preparation and the Standard preparation, respectively. 


PenBcillamine Capsules 

» Penicillamine Capsules contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of C5H11NO2S. 

Packaging and storage—Preserve in tight containers. 

USP Reference standards (11 >— 

USP Penicillamine RS 
USP Penicillamine Disulfide RS 
CióbholSUO^Sa 

Identification—The contents of the Capsules respond to 
Identification test A under Penicillamine Tablets and to Identifi¬ 
cation test C under Penicillamine , 


Dissołution (711>— 

Medium: 0.1 N hydrochloric acid; 900 mL. 

Apparatus 1: 100 rpm. 

77me; 30 minutes, 

PROCEDURĘ FOR A POOLED SAM Pil— 

Dilute hydrochloric acid —Dilute 37 mL of hydrochloric 
acid with water to 1 L. 

Ammonium sulfamate reagent— Dissolve 250 mg of am- 
monium sulfamate in 100 mL of Dilute hydrochloric acid. 

N-(UNophthyl)ethy!enediamine dihydrochlońde reagent — 
Dissolve 100 mg of N-(Tnaphthyl)emyłenediamine dihydro- 
chloride in 100 mL of Dilute hydrochloric acid. 

Sulfanilamide-mercuric chloride reagent —Dissolve 100 mg 
of sulfanilamide and 100 mg of mercuric chloride in 100 mL 
of Dilute hydrochloric acid , 

Sodium nitrite reagent —Dissolve 200 mg of sodium nitrfte 
in 100 mL of dilute sulfuric acid (1 in 50). Prepare fresh. 

Standard solution— Dissolve an accurately weitjhed quan- 
tity of USP Penicillamine RS in 0.1 N hydrochloric acid to 
obtain a solution having a known concentration of about 
250 pg per mL. 

Procedurę —Pipet an aliquot of the filtered test solution, 
estimated to contain about 278 pg of penicillamine, into a 
100-mL volumetric Fiask. Into a similar fiask pipet an equiva- 
lent volume of 0.1 N hydrochloric acid to proyide a reagent 
blank, and into a third lOG-mL volumetric fiask pipet 1 mL 
of Standard solution . Treat each fiask as folJows. Add by pi¬ 
pet 3 mL of Sodium nitrite reagent , and mix by swirllng oc- 
casionafly. After 5 minutes, a da 10 mL of Ammonium sulfa¬ 
mate reagent, świr!, and ailow to stand foran additional 
5 minutes* Add 5 mL of Sulfaniiamide-mercuńc chloride rea¬ 
gent, swtrl, and immediately add 10 mL of N-(1-Naph- 
thyf)ethylenediamine dihydrochlońde reagent Dilute with 
water to volume, and mix. Determine the absorbances of 
both Solutions in Tern cells at the wavelenqth of maximum 
absorbance at about 540 nm ( with a suitable spectropho- 
tometer, against the reagent blank, Caicufate the percent- 
age dissoJulion of the Capsule taken by the formula: 

9Q(QWV)(A v /A,) 

in which Cis the concentration, in ug per mL, of USP 
Penicillamine RS in the Standard solution; W is the labeled 
guantity, in mg, of penicillamine In the Capsule; V is the 
volume, in mL, of the aliguot of test solution used; and A u 
and As are the absorbances of the Solutions from the test 
solution and the Standard solution , respectlvely. 

Toferances—P4 ot less than 80% (Q) of the labeled amount 
of CsHnNOjS is dissolved in 30 minutes. 

PROCEDURĘ FOR A UNIT SAMPLE — 

Buffer solution—P repare a 50-mM solution of monobasic 
potassium phosphate buffer, pH 3,0. 

Mobile p/?ase—Prepare a filtered and degassed mixture of 
Buffer solution and methano! (97:3). Make adjustments if 
necessary (see System Suitability under Chromatography 

Standard solution —Prepare a solution of USP Peoicil- 
lamrne R$ in 0.1 N hydrochloric add havrng a known con¬ 
centration corresponding to the content of 1 Capsule dis- 
solved in 900 mL of Medium , 

Resolution solution —Prepare a solution of USP Penicil¬ 
lamine Disulfide RS in 0,1 N hydrochloric add having a 
known concentration of about 0.002 mg per mL 

Test solution —Proceed as directed for Procedurę for Cap¬ 
sules, Uncoated Tablets, and Ploin Cooted Tablets under Disso¬ 
łution (7 11). After 30 minutes, withdraw about 10 mL of so¬ 
lution from each vessel, and immediately pass each afiquot 
through a 0,45-pm polyvinylidene difluoride filter paper. 
Discard the First 2 mL of filtered solution, and chromato¬ 
graph the remaining filtrate. 
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Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eouipped with a 210-nm detector 
and a 4*ó-mm x 15-cm colamn that eontains 5-pm packing 
LI, The flow ratę is about 1*0 mL per minutę* Chromato¬ 
graph the Standard solution, and record the peak responses 
as directed for Procedurę : the tailing factor rs not morę than 
2.0, and the relative standard deviation for replicate injec- 
tions is not morę than 2.0%. Chromatograph the Resolution 
solution, and record the peak responses as directed for Pro¬ 
cedurę: the resolution, R , between penkiflamine and penicil¬ 
lamine disulfide is not less than 2*0. 

Procedurę —Separately inject equal uofumes (about 30 pL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the re¬ 
sponses for the major peaks* Calcu late the amount, in per- 
centage, of CjHitNO? 5 released by the formula: 

r (t xC v x900x 100 
r v x LC 

in which ru and r s are the peak areas obtained from the Test 
solution and the Stondard solution , respectively; Q is the 
concentration, in mg per ml, of the Standard solution; 900 
is the volume, in mL, of Medium; 1 00 is the conversion fac¬ 
tor to percentage; and LC is the label da im, in mg, for each 
Capsule, 

Tolerances —Not less than 80% (Q) of the labeled amount 
of C 5 HhNO?S Is dissolved in 3Q minutes. 

Uniform!ty of dosage units (905): meet the require- 

ments. 

Loss on dryirtg (731)—Di y about 100 mg of Capsule cor- 
tents, accurately wefghed, in a capillary-stoppered bottle in 
vacuum at a pressure not exceeding 5 mm of mercury at 
60° for 3 hours: it loses not morę than 1 *0% of its weight 
Limit of penicillamine disulfide— 

Diluent, Mobile phose, and Resolution solution —Proceed as 
directed in the Assay under Penidllamine 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Penicillamine Disulfide RS in Diluent to ob- 
tain a solution having a known concentration of about 
0.025 mg per mL. 

Test preparation— Use the Assay preparation. 

Chromatographic system—Proceed as directed in the As¬ 
say under Penicillamine. Chromatograph the Standard prepc- 
ration , and record the penicillamine disulfide peak responses 
as directed for Procedurę: the reiative standard deviation for 
replicate injections is not morę than 2*0%. 

Procedurę — [notę —Use peak areas where peak responses 
are indicated.] Separately inject equa! volumes (about 20 pi) 
of the Standard preparation and the Test preparation into the 
chromatograph, record the ehromatograms, and measure 
the responses for the penicillamine disulfide peaks. Calculate 
the percentage of penicillamine disulfide (CmhboNjChSa) In 
the Capsules taken by the formula: 

WQ(C/L)(V/N)(ruf r$ 

in which Cis the concentratlon, in mg per mL, of USP 
Penidllamine Disulfide RS in the Standard preparation; L is 
the quantity, En mg, of penicillamine in each Capsule based 
on the labeled amount; V is the volume, in mL, of the vo!u- 
metric fiask used to prepare the Assay preparation in the 
Assay; N is the number of Capsules used to prepare the 
Assay preparation in the Assay; and ru and n are the penicil¬ 
lamine disulfide peak responses obtained from the Test prep¬ 
aration and Lhe Standard preparation, respectively: not morę 
than 2.0% of penicillamine disulfide is found* 

Assay— 

Diluent, Mobile phase, Resolution solution. Standard prepa¬ 
ration , and Chromatographic system —Proceed as directed in 
the Assay under Penidllamine. 


Assay preparation —Ca ref ul ly open and transfer the ton- 
tents of notfewer than 10 Capsules, accurately counted, to 
a suitabie volumetric fiask of such volume that when treated 
as described below, a solution is obtained that eontains 
about 1 *25 mg of penicillamine per mL. Add the empty 
Capsule shells to the fiask, and add suffident Diluent to the 
fiask to fili it to about three-fourths of its capacity. Shake for 
1 minutę, and allow the mtxture to stand for 90 minutes. 
Ditute with Diluent to volume, and mix. Filter a portion of 
this solution through a suitabie f ilter of 1 pm or fi ner poros¬ 
iły, and use the elear filtrate as the Assoy preparation . 

Procedurę —Proceed as directed for Procedurę in the Assoy 
under Penicillamine, Calculate the guantity, in mg, of penicil¬ 
lamine (C 5 H 11 NO 2 S) in each Capsule Laken by the formula: 

ąv/mu/n) 

in which C is the concentration, in mg per mL, of USP 
Penicillamine RS in the Standard preparation; V is the vol- 
ume, in mL, of the volumetnc fiask used to prepare the 
Assay preparation; N is the number of Capsules used to pre¬ 
pare the Assay preparation; and r u and r s are the penicil¬ 
lamine peak responses obtained from the Assay preparation 
and the Standard preparation, respectivety. 


Penicillamine Tablets 


» Penicillamine Tablets contain not less than 
90.0 percent and not morę than 110*0 percent of 
the labeled amount of C^HnNO^S* 

Packagfng and storage—Preserve in tight centa iners, 

USP Reference standards (11)— 

USP Penicillamine RS 
USP Penicillamine Disulfide RS 
QoHzoN 2 0<S2 

Identification— 

A: Transfer a portion of finely powdered Tablets, equiva- 
lent to about 100 mg of penicillamine, to a 10-mL volumet- 
ric fiask, dilute with methanol to volume, add 2 drops of 
3 N hydrochloric acid, mix, and filter* Use the filtrate as the 
test solution, Prepare a Standard solution by dissoEvinq 
100 mq of USP Penidllamine RS in 10 ml of methanol, add- 
ing 2 drops of 3 N hydrochloric acid, and mixing, Separately 
apply 10-pL portlons of the test solution and the Standard 
solution to a suitabie thin-Iayer chromatographic piąte (see 
Chromotogrophy (621)) coated with a 0.25-mm layer of 
chromatographic siiica gel mixture, heated at 1G5 C for 
30 minutes, and allowed to cool before use. Allow the spots 
to dry, and develop the chromatogram in a solvent system 
consisting of a mixture of butyl alcohol, giadal acetic acid, 
and water ( 8 : 2 : 2 ) until the sofvent front nas moved about 
three-fourths of the length of the piąte. Remove the piąte, 
mark the solvent front, allow the solvent to evaporate, and 
place the piąte in an atmosphere of iodine vapors. After a 
few minutes, spray the piąte with a 1 in 300 solution of 
ninhydrin in dehydratecl alcohol, heat It at 105° for about 
10 minutes, allow it to cool, and examtne it: the R r va!ues, 
colors, and intensrties of the principal spots obtained from 
the test solution correspond to those obtained from the 
Standard solution, 

B: A portion of powdered Tablets responds to Identifica¬ 
tion test C under Penicillamine. 

Dis solution (711)— 

Medium: 0,5% edetate disodium and 0,05% sodium 
lauryi sulfate solution; 900 mL 
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Apparatus 7; 100 rpm. 

Time: 60 minutes. 

Mobile phase—Prepare a filtered and degassed solution of 
0.01 M dibasic sodium phosphate and 0.01 M monobasic 
potassium phosphate (60:40). If necessary, adjust the solu¬ 
tion by the addition of 0.01 M dibasic sodium phosphate or 
0.01 M monobasic potassium phosphate to a pH of 7.0 ± 
0*1 * 

Standard solution —Prepare a solution of USP Penicil- 
lamine RS in 0.5% edetate disodium and 0.05% sodium 
lauiyl sulfate solution having an accurately known concen- 
tratton of about 0.28 mg per mL. 

Chromatographic system (see C hromotography (62 1))— 
The liąuid chromatograph is equipped witn a 254-nm de- 
tector and a 3.9-mm x 30-cm column that contains packing 
LI* The flow ratę is about 1 mL per minutę* Chromatograoh 
replicate injections of the Standard solution, and retora the 
peak responses as directed for Procedurę: the relative stan* 
dard deviation is not morę than 2.0%, and the resolution 
factor between the solvent peak and penicillamine is not 
less than 1*5* 

Procedurę —Separately inject equal vo!umes (about 80 pL) 
of the Standard solution and a filtered portion of the solution 
under test into the chromatograph, record the chromato- 
grams, measure the responses for the major peaks, and cal* 
culate the amount of C 5 H n NOiS dissolved per Tablet 

Tolerances —Not less than 80% fQ) of the labeled amount 
of CsHnNO^S is dissolved in 60 minutes. 

Uniform!ty of dosage units (905): meet the require- 
ments. 

Lass an drying (731)—Dry about 100 mg of finely pround 
Tablets, accurately weighed, in a capillary-stoppered bottle 
in vacuum at a pressure not exceeding 5 mm of mercury at 
60° for 3 hours: it loses not morę than 3.0% of its weignt 
Penicillamine disulfide— 

Diluent —Prepare as directed in the Assay. 

Mobile phase, Resolution solution , and Chromatographic 
system —Proceed as directed in the Assay under PeniciT 
laminę . 

Standard preparation —Dissolve an accurately weighed 
quantity of USP Penicillamine Disulfide RS in Diluent to oi> 
tain a solution having a known concentration of about 
0,025 mg per ml. 

Test preparation— Use the Assay preparation. 

Chromatographic system—Proceed as directed in the As¬ 
say under Penicillamine * Chromatograph the Standard prepa * 
radon f and record the penicillamine disulfide peak responses 
as directed for Procedurę: the relative standard deviation for 
replicate mjections is not morę than 2.0%* 

Procedurę — [notę— Use peak areas where peak responses 
are indicated*] Separately inject egual voIumes (about 20 pL) 
of the Standard preparation and the Test preparation into the 
chromatograph, record the chromatograms, and measure 
the responses for the penicillamine disulfide peaks. Calculate 
the percentage of penicillamine disulfide (CioH^N^OA) in 
the portion of Tablets taken by the formula: 

20,000(C/Q(r y /r 1 ) 

in which C is the concentration, in mq per mL, of USP 
Penicillamine Disulfide RS in the Standard preparation , i Is 
the quantity, En mg, of penicillamine In each Tabłet based 
on the tabeled amount, and r v and n are the penicillamine 
disulfide peak responses obtained from the Test preparation 
and the Standard preparation , respectively: not morę than 
3*0% of penicillamine disulfide is found. 

Assay— 

Diluent^ Dissolve 5,0 g of edetate disodium in water to 
make 1000 mL of solution. 


Mobile phase, Resolution solution, and Chromatographic 
system— Proceed as directed in the Assay under Penial- 
lamine. 

Standard preparation— Dissolve an accurately weighed 
guantity of USP Penicillamine RS in Diluent to obtain a solu¬ 
tion having a known concentration of about 1.25 mg per 
ml. 

Assay preparation—^ Weigh and finely powder not less 
than 20 Tablets* Transfer an accurately weighed portion of 
the powder, equivalent to about 250 mg of penscillamine, 
to a 200-mL volumetric fiask, add about 150 mL of Diluent, 
shake for 5 minutes, and allow the mixture to stand for 
90 minutes. Dilute with Diluent to volume, and mix. Filter a 
portion of this solution through a suitable filter of 1 pm or 
finer porosiły, and use the elear filtrate as the Assay prepara- 
tian f 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Penicillamine. Calculate the guantity, in mg, of pentcil* 
laminę (CsHnNO^S) in the portion of Tablets taken by the 
formula: 

200 C(ru/n) 

in which C is the concentration, in mg per mL, of USP 
Penicillamine RS in the Standard preparation , and r u and rs, 
are the penicillamine peak responses obtained from the As¬ 
say preparation and the Standard preparation , respectively. 


Penicillin G, Neomycin, Polymyxin B, 
Hydrocortisone Acetale, and 
Hydrocortisone Sodium Succinate 
Topical Suspension 

» Peniciflin G, Neomycin, Po!ymyxin B, Hydrocor¬ 
tisone Acetate, and Hydrocortisone Sodium Suc¬ 
cinate Topical Suspension is a suspension of Peni¬ 
cillin C Procaine, Neomycin Sulfate, Polymyxin B 
Sulfate, Hydrocortisone Acetate, and Hydrocorti¬ 
sone Sodium Succinate in a suitable vehicle. It 
contains not less than 90.0 percent and not morę 
than 140.0 percent of the labeled amounts of 
neomycin, peniciflin G, and polymyxin B, and 
not less than 90.0 percent and not morę than 
110.0 percent of the labeled amounts of hydro¬ 
cortisone acetate (C 23 H 32 O 6 ) and hydrocortisone 
sodium succinate (C 2 sH 3 3 NaOe). 

Packaging and storage—Preserve in well-dosed contain- 
ers. 

Labeling—Labę! Topical Suspension to indicate that it is for 
veterinary use only. 

USP Reference standards (11)— 

USP Hydrocortisone Acetate RS 
USP Hydrocortisone Hemisuccinate RS 
USP Neomycin Sulfate RS 
USP Penicillin C Potassium RS 
USP Polymyxin 8 Sulfate RS 
Identification— 

A: Shake a guantity of Topical Suspension, equivalent to 
about 50,000 USP Polymyxin 8 Units, with 20 mL of chloro¬ 
form, add 5 mL of 0.1 N hydrochloric acid, shake vicjor* 
ously, centrifuge, and use the elear supernatant liquid as the 
Sample solution. Apply separately 10 pi of the Sample solu¬ 
tion and 10 pL of a Standard solution of USP Polymyxin B 
Sulfate RS in 0.1 N hydrochloric acid containing 10,000 USP 
Po!ymyxln B Units per mL to a suitable thin-layer chromato- 
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graphic pfate coated with a 0.25-mm layer of dimethylsi- 
lanized chromatographic silica gel mixture (see Chromotog- 
raphy (621)), Place tne piąte in a suitable chromatographic 
chamber, and devek>p the chromatogram in a solvent sys¬ 
tem consisting of a mixture of isopropyl alcohol, water, and 
ammonium hydroxide (24:17:3) until the solvent front has 
moved about three-fourths of the length of the piąte. Re- 
move the piąte from the chamber, and dry at 105° for 
5 minutes. Spray the piąte with a 1 in 200 solution of 
nmhydfin in butyl alcohol, and heat the piąte at 1 Q5 q for 
15 minutes: the R f value of the princtpal spot in the chro¬ 
matogram obtained from the Sample solution corresponcls to 
that of the principal spot in the chromatogram obtained 
from the Standard solution . 

B: It responds to the Identification test under Penicillin G 
Procaine Intramommary Infusion. 

C: The chromatogram of the Assay prepamtion obtained 
as directed in the Assoy hr hydrocortisone acetate and hydro - 
cortisone sodium sucdnate exnibits major peaks for hydrocor- 
tisone acetate and hydrocortisone sodium sucdnate, the re- 
tention times of which, relative to that of the internal 
standard, correspond to those for hydrocortisone acetate 
and hydrocortisone hemisuccinate exhibited in the chromat¬ 
ogram of the Standard prepamtion obtained as directed in 
the Assay for hydrocortisone acetate and hydrocortisone so¬ 
dium sucdnate . 

Water Determination, Method I (921): not morę than 
1.0%, 20 mL of a mixture of toluene and methanol (7:3) 
being used in place of methanol in the titration vesseL 
Assay for penicillin G—Proceed with the Topical Suspen¬ 
sion as directed m the Assay for penicillin C under Penktlim G 
Frocaine, Neomydn and Polymyxin B Suifates, and Hydrocorth 
sonę Acetate Topical Suspension . 

Assay for neomycin—Proceed with the Topical Suspen- 
sion as directed in Lhe Assay for neomydn under Penkillin G 
Procaine t Neomydn and Polymyxin 8 Sulfates, ond Hydrocorti¬ 
sone Acetate Topical Suspension. 

Assay for po!ymyxin &—Proceed with the Topical Suspen¬ 
sion as directed in the Assay for polymyxin B under Penicillin 
G Procaine, Neomycin and Polymyxin B Sulfates, and Hydrocor¬ 
tisone Acetate Topical Suspension . 

Assay for hydrocortisone acetate and hydrocortisone 
sodium sticcłnate— 

Mobile phase —Prepare a filtered and degassed mixture of 
butyl chloride, watę r-sa tura ted butyl chloricie, tetrabydro- 
furan, methanol, and glacial acetk add (544:544:58:29:25). 
Make adjustments if necessary (see System Suitability under 
Chromatography (621)). 

Extractian solution—Prepare a mixture of chloroform and 
glacial acetk: acid (1000:30). 

Internal standard solution —Prepare a solution in tetrahy- 
drofuran containing about 1.4 mg of methylprednisoione 
per mL 

Standard preparat ha —Transfer about 7.5 mg of USP Hy¬ 
drocortisone Acetate RS, accurately weighed, and 7.5/ mg of 
USP Hydrocortisone Hemisuccinate RS, accurately weighed, 
to a conkal fiask, / being the ratio of the fabeled amount, in 
mg, of hydrocortisone sodium sucdnate to the fabeled 
amount, in mg, of hydrocortisone acetate in the Topical 
Suspension, Add 5,0 mL of Internat standard solution and 
about 95 mL of Extraction solution f and mix, 

Resolution solution— Dissolve about 3.7 mg of penicillin G 
procaine in 10 mL of Standard prepamtion * 

Assay preparatian —Transfer an accurately measured por- 
tion of wel!-mixed Topical Suspension, equivalent to about 
7.5 mg of hydrocortisone acetate, to a conieal fiask. Add 
5.0 mL of internai standard solution and about 95 ml of Ex- 
traction solution , and shake by mechanical means for about 
15 minutes. Centrifuge a portion of this mixture, and use 
the elear supernatant as the Assay prepamtion. 

Ch rama tographk sys tem (see Ch rama tography (621)}— 

The liguid chromatograph rs eguipped with a 254-nm de- 


tector, a guard column containing packing L3, and a 3.9- 
mm x 30-cm analytical column that contains packing L3. 
The flow ratę is about 1 mL per minutę, Chromatograph the 
Resolution solution , and measure the peak responses as di¬ 
rected for Procedurę: the relative retention times for penicil¬ 
lin G procaine, hydrocortisone acetate, hydrocortisone hemi¬ 
succinate, and methylprednisone are about 0.3, 0.4, 0.7, 
and 1.0, respectively, and the resolution, /?, between penicil¬ 
lin G procaine and hydrocortisone acetate is not less than 
1.5. Chromatograph the Standard prepamtion , and record 
the peak responses as directed for Procedurę: the relative 
standard deviation of the ratios of the hydrocortisone ace¬ 
tate peak to the internal standard peak and the hydrocorti¬ 
sone sodium sucdnate peak to the internal standard peak is 
not morę than 2%. 

Procedurę ^Separately inject eguaf volumes (about 20 j±L) 
of the Standard prepamtion and the Assay prepamtion into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Calcu la te fhe guan¬ 
tity, m mg, of hydrocortisone acetate in the portion of Topi¬ 
cal Suspension taken by the formula: 

W(Ru/Rs) 

in which W is the guantity, in mg, of USP Hydrocortisone 
Acetate RS taken to prepare the Standard prepamtion , and 
Ru and are the ratios of the hydrocortisone acetate peak 
response to the internal standard peak response obtained 
from the Assay preparatian and the Standard prepamtion , re- 
spectiveiy. Cafculate the guantity, in mg, of hydrocortisone 
sodium sucdnate in the portion of Topical Suspension taken 
by the formula: 


(484.52 / 462.54)(kV)(/?u / 

In which 484,52 and 4 62.54 are the molecutar weights of 
hydrocortisone sodium sucdnate and anhydrous hydrocorti¬ 
sone hemisuccinate, respectively, W \s the guantity, in mg, 
of USP Hydrocortisone Hemisuccinate RS taken to prepare 
the Standard preparat ton f and R u and R$ are the ratios of the 
hydrocortisone hemisuccinate peak response to the internal 
standard peak response obtained from the Assay preparatian 
and the Standard prepamtion, respectively. 


Penicillin G Benzathine 



(C,6H, b N 2 0 4 S)2 ■ C,6H 20 N 3 ■ 4H:0 981.18 
4-Th[a-l-azabicyclo[3.2.0]heptane-2-carboxylic add, 3,3- 
dimethyL7-oxo-ó-[(phenylaeetył)arnino-], 2[5-{2a,5a,6/?)]-, 
compd. with tyN^bisfphenylmethylJ-LZ-ethanediamme 
(2:1), tetra hydra te. 

(25,5R,óR)-3,3-Dimethyl-7-oxo-ó-(2-phenylacetamido}- 
4-thia-l -azabicydo[3.2.0]heptane-2-carboxyfic acid 
compound with /S/^-dibenzylethylenediamine (2:1), te¬ 
tra hyd ratę [41372-02-5], 

Anhydrous 909,15 [1538-09-6]. 

» Penicillin C Benzathine has a potency of not 
less than 1090 Penicillin C Units and not morę 
than 1272 Penicillin C Units per mg. 

Packaging and sto ragę — Preserve in tight containers. 
LabeEing—Where it is intended for use in preparing inject- 
able dosage forms, the label States that it is sterile or must 
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be subjected to further processing during the preparation of 
injectable dosage forms. 

USP Reference standards (11 >— 

USP £ndotoxin RS 
USP Penidllin G Benzathine RS 
USP Penidllin G Potassium RS 
Identification, UItraviolet Absorption (197U)— 

Soiution: 500 pg per mL. 

Medium: methanol 

Absorptivity at 263 nm is between 85.0% and 110.0%of 
that of USP Penicilłin G Benzathine RS. 

Crystallinity (695): meets the reguirements. 

Bacterial Endotoxins Test (85)—Where the la bel States 
that Penidllin G Benzathlne is sterile or that it must be sub¬ 
jected to further processing during the preparation of inject¬ 
able dosage forms it contams not morę than 0.01 USP En- 
dotoxin Unit per 100 Penidllin G Units. 

Sterility Tests (71)—Where the label States that Penicilłin 
G Benzathlne is sterile it meets the requirements when 
tested as directed in the section Direct Inoculation of the Cul - 
turę Medium under Test for Sterility of the Product to be 
amined, except to use Fluid Thiogfycollate Medium and 
Soybean-Casein Digest Medium containing polysorbate 80 
sofution (1 in 200) and an amount of steriTe penidllinase 
sufficient to inactivate the penicilłin G in each tubę, and to 
shake the vessels once daily. 

pH (791): between 4.0 and 6,5, in a soiution prepared by 
dissolvinq 50 mg in 50 mL of dehydrated aicohol, adding 
50 mL of water, and mtxing. 

Waler Determination, Method / (921): between 5.0% 
and 8.0%. 

Benzathlne eon tent—To about 1 g of PencifJin G 
Benzathlne, accurately weighed, adcf30 mL of a saturated 
soiution of sodium chloride and 10 mL of 5 N sodium hy- 
droxtde, and extract with four 50-mL portions of ether. 

Wash the combined ether extracts with three 10-ml por¬ 
tions of water. Extract the combined water washings with 
25 mL of ether, and add the ether extract to the water- 
washed combined ether extracts. Evaporate this combined 
ether soiution to a volume of about 5 ml, add 2 mL of de¬ 
hydrated alcohol, and evaporate to dryness. DissoIve the 
residue in 50 mL of glacial acetic add, add 1 mL of pnaph- 
tholbenzein TS, and titrate with 0.1 N perchlonc acid VS to 
a green endpoint, Perforrri a blank determination, and make 
any netessary correction, Each ml of 0.1 N perchlonc add 
is equivalent to 12.02 mg of benzathlne (C 1 &H 20 N 2 ): be¬ 
tween 24.0% and 27.0% of benzathine in Penidllin G 
Benzathine, calculated on the anhydrous basls, is found. 
Assay— 

0M5 M phosphate buffer t pH 6,0 —Dissolve 6.8 g of mon- 
obasic potassium phosphate in 900 mL of water, adjust with 
1 N sodium hydroxide to a pH of 6.0, dilute with water to 
1000 mL, and mix. 

Mobile phase—Prepare a mixture of OM5 M phosphate 
buffer, pH 6M and acetonitrile (4:1), pass through a mem¬ 
branę filter having a 5-pm or finer porosity, and degas. 

Make adjustments if necessary (see System Suitability under 
Chromatography (621)). 

Standard preparation —Transfer about 40 mg of USP Pent- 
cillin G Potassium RS, accurately weighed, to a 50-mL volu- 
metrlc fiask, add 10 mL of acetonitrile and 5 mL of metha¬ 
nol, and swirl to disso!ve. Without delay, dilute with 0M5 M 
phosphate buffer ; pH 6M to volume, and mix, 

System suitability preparation —Prepare a soiution of peni¬ 
dllin V potassium in Mobile phase containing about 1 mg 
per mL. Mix equal volumes of this soiution and the Standard 
preparation. 

Assay preparation— Transfer about 53 mg of Penidllin G 
Benzathine, accurately weighed, to a 50-mL yolumetric ffask, 
add 10 mL of acetonitrile and 5 mL of methanol, and swirl 


to dissolye. Without delay, dilute with 0.05 M phosphate 
buffer, pH 6M to volume, and mix. 

Chromatographic system (see Chromatography (621))— 
The liquid chromatograph is eourpped with a 225-nm de- 
tector and a 4-mm x 30-cm column that contains packing 
LI. The flow ratę is about 2 mL per minutę. Chromatograph 
the Standard preparation and the System suitability prepara¬ 
tion, and record the peak responses as directed for Proce¬ 
durę: the relative retention times are about 0,7 for penicilłin 
G and 1.0 for penidllin V; the resolution, R, between peni¬ 
dllin G and penicilłin V is not less than 2.0; the column 
efficiency determined from the analyte peak is not less than 
600 theoreticaf plates; and the reEatrve standard deviation 
for replicate injections of the Standard preparation is not 
morę than 1.0%. 

Procedurę—Separately inject equal volumes (about 10pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTculate the po- 
tency, in Penicilłin G Units per mg, of the Penicilłin G 
Benzathine taken by the formula: 

SQ(CP/W)(ru/r s ) 

in which C is the concentration, in mg per mL, of USP Peni¬ 
dllin G Potassium RS in the Standard preparation; P is the 
stated potency, in Penicilłin G Units per mg, of USP Penicil- 
lin G Potassium RS; Wis the auantity, in mg, of Penicilłin G 
Benzathine taken to prepare the Assay preparation; and r u 
and r s are the penicilłin G peak responses obtained from the 
Assay preparation and the Standard preparation, respecbvely. 


Penidllin C Benzathine Injectable 
Suspension 

» Penicilłin G Benzathine Injectable Suspension is 
a sterile suspension of Penicilłin G Benzathine in 
Water for Injection with one or morę suitable 
buffers, dispersants, preservatives, and sus- 
pending agents. It contains not less than 
90.0 percent and not morę than 115.0 percent of 
the labeled amount of penidllin. 

Packaglng and storage—Preserve in srngle-dose or multl- 
ple-dose containers, preferably of Type I orType II glass, in 
a refrigerator. 

USP Reference standard* (11)— 

USP Endotoxin RS 

USP Penidllin G Benzathine RS 

USP Penicilłin G Potassium RS 

Identification—It responds to the Identification test under 
Penicilłin G Benzathine Orał Suspension . 

Bacterial Endotoxins Test (85)—It contains not morę 
than 0.01 Endotoxin Unit per 100 Penicilłin G Units. 
Sterility Tests (71)—It meets the requirements when 
tested as directed for Direct Inoculation of the Culture Me¬ 
dium under Test for Sterility of the Product to be Examtned, 
except to use Fluid Thioglycollate Medium and 
Soybean-Casein Digest Medium containing polysorbate 80 
sofution (1 in 200) and an amount of sterile penicillinase 
sufficient to inactivate the penidllin G in each vessel, and to 
shake the vessels once daily. 
pH (791): between 5.0 and 7.5. 

Other reguirements—It meets the requirements under In- 
jections and implanted Drug Products (1). 
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C hangę to read: 

Assay— 

Standard preparation—Us\r\g USP Penicillin G Potassium 
RS, prepare as directed for Standard preparation under fado- 
metric Assay—Antibiotics (425)* 

Assay preparation —Ustng a suitable hypodemntc needle 
and syringe, withdraw an accurately measured volume of 
Injectable Suspension, equivalent to about 300,000 Peniciflin 
G Units, and dilute quantitatively with 1.0 N sodium hy- 
droxide to obtain an Assay preparation containing about 
2000 Penicillin G Units per mL Pipet 2.0 mL of this solution 
into a glass-stoppered, 125-mL conical fiask* 

Blank preparation —Using a suitable hypodermic needle 
and syringe, withdraw an accurately measured volume of 
Injectable Suspension, equivafent to about 300,000 Peniciflin 
G Units, and quantitatively dilute with * Buffet B.l m <cn uww- 
2 m 7 ) to obtain a suspension containing about 2000 Penie !lin 
G Units per mL Pipet 2 mL of this solution into a glass- 
stoppered, 125-mL conical fiask. 

Procedurę— Proceed as directed for Procedurę under lodo- 
metric Assay—Antibiotics (425), except in performing the in- 
activation and Titration to omit the addition of 1 *0 N sodium 
hydroxtde to the Assay preparation , and in performing the 
Blank Determination to use the Blank preparation in place of 
the Assay preparation. Calculate the quantity, in Penicillin G 
Units, in eacn ml of the Injectable Suspension taken by the 
formula: 

a / 20X6(0-o 

in which i is the labeled guantity, fn Penicillin G Units per 
ml, tn the Injectable Suspension taken, and D is the concen- 
tration, in Penicillin G Units per mL, in the Assay preparation 
on the basis of the labeled guanbty in the Injectable Sus¬ 
pension and the extent of dilution, and the other terms are 
as defined therein. 


Peniciltin G Benzathine Orał Suspension 

» Peniciltin C Benzathine Orał Suspension con- 
tains not less than 90.0 percent and not morę 
than 120.0 percent of the labeled amount of 
enicillin G. It contains one or morę suitable 
uffers, colors, dispersants, flavors, and 
preservatives. 

Packaging and storage—Preserve tn tight containers. 

USP Referentce standards (11)— 

USP Penicillin G Benzathine RS 
USP Penicillin G Potassium RS 

Identification—Mix a portion of it with methanol to ob¬ 
tain a solution containing about 3000 Penicillin G Units per 
mL, Apply 20 juL of this test solution and 20 pL of a Stan¬ 
dard solution of USP Penicillin G Benzathine RS in methanol 
containing 2.5 mg per mL to a suitable thin-layer chromato- 
graphic pTate (see Chromatography (621)) coated with a 
0.25-mm layer of chromatographic sifica gel, and allow the 
spots Lo dry. Using an unlined developing chamber, develop 
tne chromatogram in a solvent system consisting of a mix- 
turę of methanol, acetonitnle, and ammonium hydroxide 
(70:30:3) untrl the solvent front has moved about three- 
fourths of the length of the piąte. Remove the piąte from 
the deveioping chamber, and allow to air-dry. Spray the 
piąte uniformly with a spray reagent prepared as foflows. 
bissoive 20 g of tartanc acid and 1 J g of bismuth subni- 
trate in BO mL of water* Add 2.5 mL of this solution, 2.5 mL 
of potassium iodide solution (4 in 10), and 10 g of tartanc 


acid to 50 mL of water, and mix* Examine the chromato- 
grams: the prindpal spot obtained from the test solution 
corresponds in f? F value to that obtained from the Standard 
solution* 

Uniformity of dosage units (905)— 

FOR SUSPENSION PAC KAC ED IN SINGLE-UNtT CONTAINERS: meetS 
the requirements. 

Deliverable volume (698): meets the reguirements* 
pH (791): between 6.0 and 7*0. 

Cbange to read: 

Assay— 

Standard preparation —Using Penicillin G Potassium RS, 
prepare as directed for Standard preparation under iodomet- 
ric Assay—Antibiotics (425). 

Assay preparation— Dilute an accurately measured volume 
of Orał Suspension, freshfy mixed and free from air bubbles, 
quantitatively with 1.0 N sodium hydroxide to obtain a so¬ 
lution having a concentration of about 2000 Penicillin G 
Units per mL Pipet 2 mL of this solution into a glass-stop- 
pered, 125-mL conical fiask. 

Blank preparation—Dilute an accurately measured volume 
of Orał Suspension, freshly mixed and free from air bubbles, 
quantitatively with *Buffer 8* U (cn t to obtain a sus- 

ension containing about 2000 Penicillin G Units per mL 
ipet 2 mL of this solution into a glass-stoppered, 125-mL 
conical fiask. 

Procedurę— Proceed as directed for Procedurę under lodo- 
metric Assay—Antibiotics (425), except in performing the in - 
activation and titration to omit the addition of 1,0 N sodium 
hydroxide to the Assay preparation t and in performing the 
Blank determination to use the Bionk preparation in piace of 
the Assay preparation. Calculate the quantity, in Penicillin G 
Units, in eacn mL of the Orał Suspension taken by the 
formula: 

(L/2D)(F)(B- t) 

in which i is the labeled guantity, in Penicillin G Units per 
mL, in the Orał Suspension taken, and D is the concentra¬ 
tion, in Penicillin G Units per mL, of the Assay preparation 
on the basis of the labeled quantity In the Ora( Suspension 
and the extent of dilution. 


Penicillin G Benzathine Tablets 


» Penicillin G Benzathine Tablets contain not less 
than 90.0 percent and not morę than 120.0 per¬ 
cent of the labeled amount of penicillin G. 

Packaging and slorage—Preserve in tight containers, 

USP Reference standards (11)— 

USP Penicillin G Benzathine RS 
USP Penicillin G Potassium RS 

Identification—Shake a suitable quantity of finely pow- 
dered Tablets with methanol to obtain a sofution containing 
about 3000 Penicillin G Units per mL, and fil ter: the ffltrate 
so obtained responds to the Identification test under Pental* 
Hn G Benzathine Orał Suspension. 

Disintegration (701): 60 minutes, simulated gastric fluid 

TS being used in place of water as the test medium. 

Uniformity of dosage units (905): meet the reguire- 
ments. 

Waler Determination, Method i (921): not morę than 
8 . 0 %. 
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Change to read: 

Assay— 

Standard preparation —Using Peniciliin G Potassium RS, 
prepare as directed for Standard preparation under lodomet- 
nc Assay—Antibtatics (4 25). 

Assay preparation —Weigh and finely powder not less 
than 20 Tablets, Transfer a portion of the powder, accurately 
weighed, equivaient to about 200,000 Peniciliin G Units, to 
a 100-mL volumetric fiask, add 10 mL of 1.0 N sodium hy- 
droxide, and mix, Allow to stand for 15 rninutes, add 10 mL 
of 1.2 N hydrochloric add, dilute with water to volume, and 
mix. Pipet 2 mL of thls soiution Into a glass-stoppered, 
125-mL conical fiask. 

Blank preparation —Transfer an accurately weighed por¬ 
tion of the powdered Tablets remalntng from the prepara- 
tEon of the Assay preparation , equivalent to about 200,000 
Peniciliin C Units, to a 1 OG-mL volumetric fiask, dilute with 
9 Buffer B. 1 * (CN.i*Mąyaoi7) to Yolume, and mix. Pipet 2 mL o 1 
this soiution into a glass-stoppered, 125-mL conical fiask. 

Procedurę—Proceed as directed for Procedurę under lodo- 
metric Assay —Antibiotics (425), except in performing the In- 
acttvation and titration to omit the additlon of 1.0 N sodium 
hydroxide and 1.2 N hydrochloric add, and in the Blank 
determination to use the Blank preparation in place of the 
Assay preparation, Calcu la te the quantlty, in Peniciliin G 
Units, in the portion of Tablets taken by the formula: 

(T/ 2D)(F)(B- f) 

in which T is the labeled quantity, in Peniciliin G Units, in 
each Tablet, and D is the concentration, in Peniciliin G Units 
per mL, of the Assay preparation on the basis of the labeled 
ąuantity in each Tablet and the extent of dilution. 


Peniciliin G Benzathine and Peniciliin G 
Procaine injectable Suspensaon 

» Peniciliin C Benzathine and Peniciliin G Pro¬ 
caine Injectable Suspension is a sterile suspension 
of Peniciliin G Benzathine and Peniciliin G Pro¬ 
caine or, when labeled for veterinary use oniy, of 
Peniciliin G Benzathine and peniciliin G procaine, 
in Water for Iniection, lt may eon tai n one or 
morę suitabie buffers, preservatives, and sus- 
pending agents. lt contains not less than 
90.0 percent and not morę than 115.0 percent of 
the labeled amounts of peniciliin G benzathine 
and peniciliin G procaine. 

Packaging ant dl storage—Preser ve in single-dose or muiti- 
ple-dose containers, preferably of Type I or Type [II glass. 
Labelifig—Where it is intended for veterinary use oniy, it is 
so labeled. 

USP Reference standard* (11)— 

USP Endotoxin RS 
USP Peniciliin G Benzathine RS 
USP Peniciliin G Potassium R5 
USP Procaine Hydrochlorlde RS 
Identification— 

A: lt responds to the Identification test under Peniciliin C 
Benzathine Orał Suspension : the spot obtained from the test 
soiution, corresponding in Rf value to that obtained from 
the Standard soiution, is compfetely resoived from a second 
spot, produced by peniciliin G procaine. 


B: II responds to the Identification test under Peniciliin G 
Procaine ♦ 

Crystallimty (695) (where it is prepared from peniciliin C 
procaine and is labeled as intended for veterinary use 
oniy)—Dilute a portion of the Injectable Suspension, equiva- 
lent to about 300,000 Peniciliin G Units, with water to ob- 
tain a vo!ume of 10 mL, and centrifuge. Remove and discard 
the supernatant fluid. Resuspend the residue En 10 mL of 
water, and centnfuge. Remove and discard the supernatant 
fluid. Dry the residue En a vacuum desiccator. The dried resi¬ 
due meets the reguirements. 
pH (791): between 5.0 and 7.5. 

Limit of soBuble peniriBBin G and procaine (where it is 
prepared from peniciliin G procaine and is labeled for veteri- 
nary use oniy)— 

Mobile phase— Disso!ve 4g of sodium 14iexanesulfonate 
and 5.44 g of monobasic potassium phosphate In 760 ml of 
water, adjust with phosphoric acid to a pH of 2.5, dilute 
with acetonitrile to 1000 mL, and mix. Pass through a filter 
having a 0.5-pm or finer porosity, and degas. Make adjust- 
ments if necessary (see System Su i ta bili ty under Chroma tog- 
raphy (621)). 

pH 6,0 Phosphate buffer —Dissolve 16 g of monobasic po¬ 
tassium phosphate and 4 g of dibasic sodium phosphate in 
water, dilute with water to 200 mL, adjust with phosphoric 
acid or 1 N sodium hydroxide to a pH of 6.0. 

Diluent —Transfer 60 ml of butyl alcohol, 100 mL of ace¬ 
tonitrile, and 10 mL of pH 6.0 Phosphate buffer to a 500-mL 
volumetric fiask, dilute with water to volume, and mix. 

Standard soiution —Transfer about 24 mg of USP Peniciliin 
G Potassium RS, accurately weighed, and about 8 mg of 
USP Procaine Hydrochloride RS, accurately weighed, to a 
100-mL vo3umetric fiask, add 12 mL of butyl alcohol and 
20 ml of acetonitrile, and shake Lo dissolve. Add 2 mL of pH 
6.0 Phosphate buffer a nd mix and bring to yolume with 
water. 

Test soiution —Centrifuge about 20 ml of the Suspension. 
Remove the supernatant fluid, and pass it through a filter 
having a 5-pm or finer porosity. Transfer 5.0 ml of the elear 
filtrate to a 50-mL volumetric fiask, dilute with Diluent to 
volume, and mix. 

Chromatographic system (see Chromatography (62^)) —The 
Eiquid chromatograph is equjpped with a 204-nm detector 
and a 4-mm x 15-cm cotumn that contains 5-pm packing 
LT The flow ratę is about 1 ml per minutę. Chromatograph 
the Standard soiution, and record the peak responses as di¬ 
rected for Procedurę: the re!ative standard deviation for repli- 
cate injections is not morę than 0.3%. 

Procedurę— SeparateJy inject equal volumes (about 5 pL) 
of the Standard soiution and the Test soiution into the chro¬ 
matograph, record the chromatograms, and measure the re¬ 
sponses for the major peaks. Calcu late the percentage of 
penidifin G (CióHtsNzCLS) in the Test soiution by the 
formula: 

(334.40 / 372*48}(Q(fu/ r 5 ) 

in which 334.40 and 372-48 are the molecular weights of 
peniciilrn G and peniciliin G potassium respectively; C is the 
concentration, in mg per mL, of USP Peniciliin G Potassium 
RS in the Standard soiution; and r u and r$ are the responses 
of the peniciliin G peaks in the chromatograms of the Test 
soiution and the Standard soiution, respectively: not morę 
than 1% is founcl. Calculate the percentage of procaine 
(C13H20N2O2) in the Test soiution by the formula: 

(236.32 /272.78){Q(r u /fi) 

in which 236.32 and 272.78 are the molecular weights of 
procaine and procaine hydrochloride, respectively; C is the 
concentration, in mg per mL, of USP Procaine Hydrochloride 
RS in the Standard soiution; and r u and r s are the responses 
of the procaine peaks in the chromatograms of the Test so- 
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lution and the Standard solution, respectively: not morę than 
1% is found, 

Otheir reguirements—It meets the requirements for Bacie- 
dal endotoxins and Sten lity under Peniciłlin G Procaine Inject- 
obie Suspension. It meets also the requirements under Injec- 
tions and Implanted Drag Products (1). 

Assay for peniciłlin C procaine— 

Standard preparations— Transfer about 14k mg of USP 
Procaine Hydrochloride RS, accurately weighed, to a 500-mL 
volumetric fiask, and dissolve in 2 mL of 0.5 N sodium hy- 
droxide, k being the ratio of the labeled number of Penid lin 
G Procaine Unlts to the labeled number of PenicilJin G 
Benzathine Unlts in the Injectable Suspension. After 15 min¬ 
utes, add 1 mL of 1.2 N hydrochloric add, dilute with water 
to volume, and mrx, This stock solution contains about 28ic 
pg of USP Procaine Hydrochloride RS per mL. Transfer 1.0, 
2.0, 3.0, 4.0, and 5.0 mL, respectively, of this stock solution 
to each of five 25-mL volumetrk flasks. Transfer 4.0, 3.0, 

2.0, and 1.0 mL of water to the first four flasks, respectively. 

Assay preparator?—Where the Injectable Suspension is 
represented as being in a single-dose Container, wlthdraw alt 
of the withdrawable contents, using a suitable hypodermic 
needłe and syringe. Where the label States the guantities of 
peniciłlin G benzathine and peniciłlin G procaine in a given 
volume of Injectable Suspension, remove an accurately 
measured volume of the Injectable Suspension. For each 
300,000 Peniciłlin G Benzathine Unlts in the specimen of 
Injectable Suspension taken, add 20 mL of 0,5 N sodium 
hydroxide, and mix. After 15 minutes, add 0.5 mL of 1.2 N 
hydrochloric acid for each mL of 0.5 N sodium hydroxide 
used, and dilute quantitatively with water to obtain a solu* 
tlon containing 36 PeniciHIn Ć Procaine Units per mL. Trans¬ 
fer 5,0 ml of mis solution to a 50-mL volumetric fiask. 

Procedurę— To each of the flasks containing the Standard 
preparatom and the Assay preparation, and to a seventh 
50-mL vo!umętne fiask containing 5.0 mL of water to pro- 
vide the blank, add 0.5 mL of 4 N hydrochloric acid, 1.0 rrL 
of sodium nitrlte solution (1 in 1000), 1,0 mL of ammonium 
suffamate soiution (1 in 200), and 1.0 ml of N-(1-naph- 
thyi)ethylenediamine dihydrochloride solution (1 In 1000), 
mixlng and allowing 2 minutes to ełapse after each addition. 
Dilute the contents of each fiask with water to volume, and 
mix. Concomitantly determine the absorbances of the solu* 
tions from the Standard preparations and the Assay prepara- 
thn at the wavelength of maximum absorbance at about 
550 nm, with a suitable spectrophotometer, using the blank 
to set the instrument at zero. Plot the absorbance vaiues of 
Solutions from the Standard preparations versus concentra- 
tion, in mg per mL, of procaine hydrochloride in the Solu¬ 
tions from the Standom preparations , and dra w the straight 
linę best fitting the five plotted points. From the graph so 
obtained, determine the concentration (Q, in mg per mL, 
of procaine hydrochloride in the solution from the Assay 
preparation . Calculate the guantity, in Peniciłlin G Procaine 
Units in each Container or in each mL of the Injectable Sus* 
pension taken by the formula: 

(588.73 / 272,78)(1009.1 )(Q / D) 

in which 588.73 and 272.78 are the molecutar weights of 
peniciłlin G procaine monohydrate and procaine hydrochlo¬ 
ride, respectively; 1009.1 is the theoretical potency, tn Peni- 
cillin G Units, in each mg of peniciłlin G procaine; i is the 
labeled amount, in Peniciłlin G Procaine Units in each Con¬ 
tainer or in each mL of Injectable Suspension taken; and D 
is the concentration, in Peniciłlin G Procaine Units per mL, 
of the solution from the Assay preparation , on the basis of 
the labeled amount in each Container or in each mL of In- 
jectable Suspension taken and the extent of difution. 


Change to read: 

Assay for peniciłlin G benzathine— 

Standard preparation —Using USP Peniciłlin G Potassium 
RS, prepare as directed for Standard preparation under todo - 
metric Assay—Antibiotics (425). 

Assay preparation —Where the Injectable Suspension is 
represented a$ being in a single-dose Container, withdraw all 
of the withdrawable contents, using a suitable hypodermic 
needle and syringe. Where the label States the guantities of 
penictlfin G benzathine and peniciłlin G procaine in a given 
volume of Injectable Suspension, remove an accuratety 
measured volume of Injectable Suspension, freshly mixed 
but free from air bubbles. Dilute the specimen or Injectable 
Suspension taken quantitative!y with 1 N sodium hydroxide 
to obtain a solution containing about 2000 Peniciłlin G 
Units per mL. Pipet 2 mt of this solution into each of two 
giass-stoppered, 125-mL conical flasks. 

Blank preparation —Prepare as directed for Assay prepara¬ 
tion , except to use * Buffer B. /» {CN I Mńy-201 7 ) Instead of 1.0 N 
sodium hydroxide. 

Procedurę —Proceed as directed for Procedurę under fodo- 
metric Assay —Antibiotics (425), except in performing the In- 
octivotion and 77traton to omit the addition of 1.0 N sodium 
hydroxide to the Assay preparation, and in performing the 
Blank Determination to use the Blank preparation in place of 
the Assay preparation. Calculate the total guantity, F, in Pen- 
icilfin G Units, in each mL of the Injectable Suspension taken 
by the formula: 

(■ L/2D)(F)(B~f) 

in which L is the labeled quantity, in Peniciłlin G Units in 
each Container, or per mL, in the Injectable Suspension 
taken; and D ts the concentration, in Peniciłlin Ć Units per 
mL, in the Assay preparation on the basis of the labeled 
guantity in the Injectable Suspension and the extenl of diiu- 
Lion. Calculate the quantity, in Peniciłlin G Benzathine Units, 
in each Container, or in each mL, of the Injectable Suspen¬ 
sion taken by the formula: 

T-P 

in which P is the guantity, in Peniciłlin G Procaine Units, in 
each Container, or in each mL, of injectable Suspension 
taken, as determined in the Assay for peniciłlin G procaine . 


Peniciłlin C Potassium 



C, 6 H, ? KNi04S 372.48 

4-Thia-l -azabicyclo[3.2.0]heptane-2-carboxylrc acid, 3,3*db 
methyl-7-oxo*ó-[{pheny!acetyl)amtnoj-, monopotassium 
salt, (2S-(2a,5a,6/j)]-; 

Monopotassium (25,5R,6/?)-3,3-dimethyJ-7-axo-6-(2'pheny- 
lacetamldo)-4-thia-l -azabicyclo[3.2.0]heptane-2-carboxyh 
ate [113-98-4]. 

DEFINITION 

Peniciłlin G Potassium has a potency of NLT 1440 and NMT 
1680 Peniciłlin G Unrts/mg. 
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IDENTIFICATION 

• A. INFRARED A&SORPTION (197K) 

• B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

* C 

Diluent: Glycerin and water (25:14) 

Solution A: 106 mg/mL of sodium carbonate in water 
Solution Br 120 mg/mL of sodium sulfide in Diluent , 
prepared as follows. Dissolve sodium sulfide in Diluent , 
using about 45% of the finał volume and heat. Aflow to 
cool, and dilute with Diluent to the finał volume* 
Solution C: 150 mg/mL of tartaric add in water 
Sample solution: 0.1 g of Penicillin G Potassium in 
2 mL of water 
Analysrs 

Part 1: Add 1 mL of Solution A to the Sample solution 
and heat. 

Part 2: To the hot solution from Part 1 add 0.05 mL of 
Solution B . 

Part 3: Coc! the mixture from Part 2 in iced water and 
add 2 mL of Solution C. Allow to stand. 

Acceptance criteria: Meets the requtrements for Parts 
7, 2, and 3 

Part 1; No predpitate is formed. 

Part 2: No predpitate is formed. 

Part 3: A wnite predpitate is formed, 

ASSAY 

* Procedurę 

Solution A: 0.01 M monobasic potassium phosphate 
Mobile phase: Methanol and Solution A (40:60) 

System suitability solution: 0.1 mg/mL each of USP 
Penicillin G Potassium RS and 2-phenylacetamide in 
water 

Standard solution: 0.1 mg/mL of USP Penicillin G Po¬ 
tassium RS in water. This solution contains about 160 
Penicillin G Units/mL. Shake as needed to dissolve, 
Sample solution: 0.1 mg/mL of Penicillin G Potassium 
in water. Shake as needed to dis$olve. 

Chromatographlc system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 10-cm; S^im packing LI 
Flow ratę: 1 mL/min 
Injection volume: lOpL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Non —The relative retention times for 2-pheny- 
lacetamide and penicillin G are about 0.8 and 1.0, 
respectively.] 

Suitability reguirements 

Resolution: NLT 2.0 between 2-phenylacetamide and 
penicillin G, System suitability solution 
Tailing factor: NMT 2.0, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the potency of penicillin G potassium, in Peni- 
ctllin G Units/mg, in the portion of Penicillin G Potas¬ 
sium taken: 

Resuit - (r y /o) x (CdCu) x P 

fu = peak response of penicillin G from the Sample 
solution 

r% — peak response of penicillin G from the 
Standard solution 

Cs = concentration of USP Penicillin G Potassium RS 
in the Standard solution (mg/ml) 

Cu = concentration of Penicillin G Potassium in the 
Sample solution (mg/mL) 


P = potency of USP Penicillin G Potassium RS 
(Penicillin G Units/mg) 

Acceptance criteria: 1440-1680 Penicillin G Units/mg 

SPECIFIC TESTS 

* Crystallinity (695): Meets the reouirements 
o PH (791) 

Sample solution: 60 mg/mL of Penicillin G Potassium 
in water 

Acceptance criteria: 5.0-7.5 

* Loss on Drying (731) 

Sample: 100 mg of Penicillin G Potassium 
Analysis: Dry the Sample in a capiilary-stoppered bottle 
uncfer vacuum at 60' for 3 h. 

Acceptance criteria: NMT 1.5% 

* Bacterłal Endotoxins Test (85); Where the label States 

that Penicillin G Potassium is sterile or it must be sub- 
jected to further processing during the preparation of in- 
jectable dosage forms, it has NMT 0.01 USP Endotoxin 
Units/100 Penicillin G Units. 

* Ster hity Tests (71): Where the label States that Penicillin 
G Potassium is sterile, it meets the requirements. 

ADDITIONAL REQUIREMENT$ 

» Packaging and Storage: Preserve in tight containers. 

* Labełing: Where it ts intended for use in preparing in- 
jectable dosage forms, the label States that it is sterile or 
must be subjected to further processing during the prep¬ 
aration of injectabie dosage forms. 

* USP reeerence standards (11) 

USP Endotoxin RS 

USP Penicillin G Potassium RS 


Penicillin C Potassium Injection 

DEFJNITION 

Penicillin G Potassium Injection is a sterile isoosmotit solu¬ 
tion of Penicillin G Potassium In Water for Injection. It 
contains one or morę suitable buffers and a tonicity-ad- 
[usting agent It contains NLT 90.0% and NMT 115.0% of 
the labeied number of Penicillin G Units. 

IDENTIFICATION 

* A. The retention time of the penidllln G peak of Sample 

solution 1 or Sample solution 2 corresponds to that of 
Standard solution 2, as obtained in the Assay . 

ASSAY 

* Procedurę 

Btiffer A: Dissoive 0,8 g of sodium citrate dihydrate in 
150 mL of water. Adjust with 0.1 N hydrochloric acid to 
a pH of 6.8, and dilute with water to 200 mL. 

Buffer B: Dissolve 10 g of monobasic potassium phos¬ 
phate in 900 ml of water, adjust with phosphoric acid 
to a pH of 4.15, and dilute with water to 1000 ml. 
Mobile phase: Methanol and Buffer 8 (450:550) 
Standard stock solution: 2000 Penicillin G Units/mL 
from USP Penicillin G Potassium RS in Buffer A 
Standard solution 1: 100 Penicillin G Units/mL from 
Standard stock solution in water 
Standard solution 2: 200 Penicillin G Units/mL from 
Standard stock solution in water 
Standard solution 3: 300 Penicillin G Units/mL from 
Standard stock solution in water 

Sample solution 1 (where it is represented as being in a 
single-dose Container): Allow 1 Container of Injection 
to thaw, and mix. Withdraw all of the withdrawable 
contents, using a suitable hypodermic needle and sy- 
rrnge, and dilute with water to obtain a solution com 
taining nominally about 200 Penicillin G Units/mL. 
Sample solution 2 (where the label States the guantity 
of penicillin G In a given volume of Injection): Allow 1 


USP Monographs 





onographs 


5604 Penicilirn / Offidal Monographs 


USP40 


Container of Injection to thaw, and mix. Dilute a suita- 
ble aliguot of the Injection with water to obtain a solu- 
tion containing nominally about 200 Penicillm C Units/ 
mL. 

Chromatographic system 
(See Chromatograpny (621), System Suito bili ty.) 

Modę: LC 

Detector: UV 225 nm 
Column: 4,6-mm x 10<m; 5~pm packing LI 
FJow ratę: 1 mL/min 
Injection volume: IOjjL 
System suitability 
Sample: Standard sofution 2 
Suitability requirements 
Taiiing factor: NMT 2 
Relative standard dewation: NMT 2% 

Anaiysis 

Samples: Standard soiution 1, Standard sofution 2 t 
Standard soiution 3 f and Sample soiution 1 or Sample 
soiution 2 

Plot the peak responses from the Standard Solutions ver- 
sus concentration in Penidllin C Units/mL and draw 
the straight linę best fitttng the three plotted points. 
Calculate the percentage of the labelea number of Penh 
cillin G Units in the portion of Injection taken: 

Result = [(N x D)/L] x 100 

N = concentration of Sample soiution 1 or Sample 
soiution 2 determined from the graph 
(Penidllin G Units/mL) 

D - dilution factor for Sample soiution 1 or Sample 
soiution 2 (mL/mL) 

L = labeled number of Penicillm G Units in 
Injection (Penicillin G Units/mL) 

Acceptance criteria: 90.0%-! 15.0% 

5PEGIFIC TEST5 

* Bacterial Endotokins Test (85): It contains NMT 0,01 

USP Endotoxin Units/100 Penicillin G Units. 

® Sterility Tests (71): !t meets the requiremenls when 
tested as directed in Test for Sterility of the Product to Be 
Exomined ł Membranę FHtrotion, 

* PH (791): 5,5-8.0 

* Particulate Matter in iNjEcnoNS (788): Meets the re- 
guirements for smałl-volume injections 

ADOITIONAL REQUIREMENT5 

* PACKACfNG and Storage: Preserve In single-dose contain- 
ers, as descrfbed in Packaging and Storage ReguiremenŁs 
(659). Maintain in the frozen State. 

* Lareung: It meets the requirements in iabeling (7), Lo- 
befs and iabeling for Injectoble Products. The label States 
that it i$ to be fnawed just before use, describes condt- 
tions for proper storage of the resuftant soiution, and 
direets that the soiution is not to be refrozen. 

* USP Referenge Standards (11) 

USP Endotoxin RS 

USP Penicillin G Potassium RS 


Penicillin C Potassium for Injection 

DEFIN1TION 

Penicillin G Potassium for Injection is stenie Penicillin G Po* 
tassium or a sterile, dry mixture of Penicillin G Potassium 
with NLT 4.0% and NMT 5.0% of Sodium Citrate, of 
which NMT 0.15% may be replaced by Gitric Acid. It has 
a potency of NLT 90.0% and NMT 120.0% of the labeled 
number of Penicillin G Units. In addition, where rt con- 
tains Sodium Citrate it has a potency of NLT 1335 and 
NMT 1595 Penicillin G Units/mg. 


IDENTIFICATION 
4 A. THIN-I.AYER Chromatograpny 

Soiution A: Acetone, 0,1 M citric add, and 0.1 M so¬ 
dium citrate (2:1 ;1) 

Standard soiution: Prepare a soiution containing the 
equivaient of 12,000 Penidllin G Units/mL from USP 
Penicillin G Potassium RS in Sofution A. 

Sample soiution: Nominally 12,000 Penicillin G Units/ 
mL from Penicillin G Potassium for Injection in Soiution 
A 

Chromatographic system 
(See Chromatograpny (621), Thin-Layer Chromato- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application Yolume: 20 pi 

Developing solvent system: Toluene, dioxane, and 
glacial acetic acid (90:25:4) 

Spray reagent 1: Starch TS 

Spray reagent 2: lodine TS diiuted I in 10 with water 
Anaiysis 

Samples: Standard sofution and Sample soiution 
Place the piąte in a suitable chromatographic chamber. 
Develop the chrom a tog ram in the Developing so!vent 
system until the solvent front has moved three-fourths 
of the length of the piąte. Remove the piąte from the 
chamber, mark the solvent front, and allow to air-dry. 
Spray the piąte with Spray reagent 1 followed by Spray 
reagent 2 . Penicillin G appears as a white spot on a 
purple background. 

Acceptance criteria: The R f value of the penicillin G 
spot of the Sample soiution corresponds to that of the 
Standard soiution. 

A55AY 
* Procedurę 

Soiution A: 0.01 M monobasic potassium phosphate 
Mobile phase: Methanol and Soiution A (40:60) 

System suitability soiution: 0.1 rng/mL each of USP 
Penicillin G Potassium RS and 2-phenyIacetamIde in 
water 

Standard soiution: 0.1 mg/mL of USP Penicilirn G Po* 
tassium RS in water, This soiution contains about 160 
Penicillin G Units/mL. Shake as needed to dissolve. 
Sample soiution 1 (where it is represented as being in a 
single-dose Container): Constitute Penicillin G Potas¬ 
sium for injection as directed in the Iabeling. Withdraw 
afl of the withdrawable contents, using a hypodermic 
needle and syringe, and dilute with water to obtain a 
soiution containing nominally 160 Penicillin G Units/mL, 
Sample soiution 2 (where the label States the guantity 
of penicillin C in a given volume of constituted solu- 
tion): Constitute Penicillin G Potassium for Injection as 
directed in the Iabeling. Dilute a suitable aliguot of the 
constituted soiution with water to obtain a soiution 
containing nominally 160 Penicillin G Units/mL, 

Sample soiution 3 (where it contains sodium citrate): 
Transfer about 50 mg of the Penicillin G Potassium for 
Injection to a 500-mL volumetric fiask. Add 400 ml of 
water, and shake to dissolve. Dilute with water to 
volume. 

Chromatographic system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 10-cm; 5-f.im packing LI 
Flow ratę: 1 mL/min 
Injection vo!ume: lOpL 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

[Notę—T he relative retention times for 2-pheny- 
laeetamide and penicilirn G are about 0.8 and 1.0, 
respectively.] 
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Suitability reguirements 

Resolution: NLT 2.0 between 2-phenylacetamide and 
pen f cii lin G, System suitability soiution 
Column efficiency: NLT 1 000 theoretical plates, 
Standard soiution 

Tai ling factor: NMT 2.0, Standard soiution 
Relative standard deviation: NMT 2,0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sample soiution J, 
Sample soiution 2, or Sample soiution 3 
Perform the Assay on 10 containers where it is repre- 
sented as being in a single-dose Container and, if nec- 
essary, on 10 containers where the Eabel States the 
quantity of penicillin G in a given voiume of consti- 
tuted soiution. Use the individual results to determine 
the Uniform!ty of Dosage Units and the average of the 
results as the Assay vaiue. 

Calculate the percentage of the labeled number of Peni¬ 
cillin G Units in the Container or in the portion of eon- 
stituted soiution taken: 

Result “ ( ru/rs ) x (Cs/Cu) x P x 100 

ru = peak response from Sample soiution 1 or 
Sample soiution 2 

r 5 - peak response frorn the Standard soiution 

C 5 - concentration of USP Penicillin G Potassium RS 

in the Standard soiution (mg/mL) 

Cu = nominał concentration of Sample soiution 1 or 
Sample soiution 2 (Penicillin G Units/mL) 

P - potency of penicillin G in USP Penicillin G 
Potassium RS (Penicillin G Units/mg) 

Calculate the potency, in Penicillin G Units/mg, of the 
Penicillin G Potassium for Injection taken; 

Result = (ru/rs) x (Cs/C u ) x P 

r u - peak response from Sample soiution 3 

- peak response from the Standard soiution 
Q - concentration of USP Penicillin G Potassium RS 
in the Standard soiution (mg/mL) 

Cu - concentration of Penicillin G Potassium for 
Injection in Sample soiution 3 (mg/mL) 

P = potency of penicillin G in USP Penicillin G 
Potassium RS (Penicillin G Units/mg) 
Acceptance criteria: 90.0%-120,0% of the labeled 
number of Penicillin G Units, Where Penicillin C Potas¬ 
sium for Injection contains sodium citrate it has a po- 
tency of NLT 1 335 and NMT 1 595 Penicillin G Units/ 
mg, 

PERFORMANCE TESTS 

o Uniformity of Dosage Units (905): Meets the require- 
ments, Perform the Assay on 10 containers where it is 
represented as being in a single-dose Container and, if 
necessary, on 10 containers where the labei States the 
quantity of penicillin G in a given volume of constituted 
soiution. Use the individual results to determine the Uni¬ 
formity of Dosage Units and the average of the results as 
the Assay value, 

SPECIFIC TESTS 

• DNJECTIONS AND BMPLANTED DRUG PRODUCTS (1), Spedfic 
Tests, Completeness and clarity of Solutions: At the time of 
use, it meets the requirements. 

® Bacterbal Endotoxins Test (85): It contains NMT 0.01 
U5P Endotoxin Units/100 Penicillin G Units, 

« Sterblbty TESTS (71): It meets the requirements when 
tested as directed in Test for Sterility of the Product to Be 
Examined f Membranę Filtrotion. 

*• Crystallinity (695): Meets the requirements 
□ pH (791) 

Sample soiution: A soiution containing 60 mg/mL. 
Where packaged for dispensing, use the soiution Gonsti- 
tuted as directed tn the labeiing. 


Acceptance criteria: 5.0-7,5. Where it is labeled as 
containing sodium citrate, the pH is between 6.0 and 
8,5. 

a LOSS ON DRYING (731) 

Sample: 100 mg of Penicillin G Potassium for Injection 
Analysis: Dry the Sample in a caplllary-stoppered bottle 
under vacuum at 60° For 3 h. 

Acceptance criteria: NMT 1.5% 
e Particulate Matter in Injections (788): Meets the re- 
guirements for small-volume injections 
o Other Requireivients: It meets the reguirements in Label- 
ing (7), iabels and Labeiing for Injectable Products , 

ADDBTIONAL REQUIREMENT5 
Change to read: 

• Packaging and Sto ragę: Preserve as described in °Pack- 
aging and Storage Reguirements (659), injection Packaging, 
Packaging for constitution • ia < 

* USP Reference Standards (11) 

USP Endotoxin RS 

USP Penicillin C Potassium RS 


PenSeiBlin G Potassium for Ora§ Soiution 

DEFINITION 

Penicillin G Potassium for Orał Soiution is a dry mixture of 
Penicillin G Potassium and one or morę suitabfe buffers, 
colors, diluents, flavors, and preservatives. It contains NLT 
90.0% and NMT 130.0% of the labeled number of Peni- 
ctllin G Units when constituted as directed in the labeiing. 

IDENTIFICATION 

o A. Thin-Layer Chrom atography 

Soiution A: Acetone, 0.1 M citric acid, and 0.1 M so¬ 
dium citrate (2:1:1) 

Standard soiution: Prepare a soiution containing the 
equivalent of 12,000 Penicillin G Units/mL from USP 
Penicillin G Potassium RS in Soiution A 
Sample soiution: Shake a portion of it, containing 
norninally 100,000 Penicillin G Units, with 8mL of 5o/u- 
tion A 

Chromatographic system 

(See Chromatograpny (621), Thin-Layer Chmmato* 
graphy.) 

Adsorbent; 0.25-mm fayer of chromatographic silić a 
gel mixture 

Application volume: 20 (J.L 

Developing solvent system: Toluene, dioxane, and 
glacial acetic acid (90:25:4) 

Spray reagent 1: Starch TS 

Spray reagent 2: lodine TS diiuted 1 in 10 with water 
Analysis 

Sam pies: Standard soiution and Sample soiution 
Place the piąte in a suitabje chromatographic chamber. 
Develop the chrom a to gram in the Developing solvent 
system until the solvent front has moved three-fourths 
of the Sength of the piąte. Remove the piąte from the 
chamber, mark the solvent front, and allow to air-dry. 
Spray the piąte with Spray reagent 1 foliowed by Spray 
reagent 2. Penicillin G appears as a white spot on a 
purpie background, 

Acceptance criteria: The Rf value of the penicillin G 
spot of the Sample soiution corresponds to that of the 
Standard soiution. 
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ASSAY 

• Procedurę 

Standard solution: Prepare as directed in lodometric As¬ 
say—Antibhtlcs (425), Standard Preparation, using USP 
Penicillin G Potassium RS. 

Sample solution: Constitute Penicillin G Potassium for 
Orał Solution as directed fn the labeling using Buffer B.l 
(see An tibiotics—Microbial Assay (81), Media and Solu¬ 
tions, Solutions). Dii ute a suitable aliquot to obtain a 
solution contafnlng nominally 2000 Penicillin G Units/ 
mL 

Analysis 

Samples: Standard solution and Sample solution 
Pipet 2 mL of the Sample solution into each of two 
glass-stoppered, 1 25~mL conical f lasks. Proceed as di- 
rected in lodometric Assay—Antibiotics (425), Procedurę, 
using one of the flasks to perform the Blank 
Determination. 

Cakulate the percentage of the labeled number of Peni¬ 
cillin G Units in the portion of Penicillin G Potassium 
for Orał Solution taken: 

Resuit = (B - 0 x f x [1 f(D x V)] x 1 00 

B = vo!ume of 0.01 N sodium thiosulfate 

consumed in the Blank Determination (mL) 

/ - volume of 0.01 N sodium thiosulfate 

consumed in the lnactivotion and Tttration 
(mL) 

F - egu!valency factor as calculated in the chapter 
(Penicillin C Unit/mL of 0.01 N sodium 
thiosulfate consumed by the Standard 
solution) 

D = nominał concentration of penicillin G in the 
Sample solution (Penicillin G Units/mL) 

V = volume of Sample solution used for the 
lnactivation and Titration (mL) 

Acceptance criteria: 90.0%-1 30.0% 

PERFORMANCE TESTS 

• UN1F0RMITY OF D05AGE UNITS (905) 

For solids packaged in single-unit containers: Meets 
the requirements 

• Deliuerable Volume (698): Meets the requirements 

SPECIFIC TESTS 

• PH (791) 

Sample solution: Constitute as directed in the tabeling. 
Acceptance criteria: 5.5-7.5 

• Water Determination (921), Method I: NMT 1.0% 

ADDinONAL REOUJREMENTS 

• Packaging and Storage: Preserve in tight containers. 
ł USP Reference Standards (11) 

USP Penicillin G Potassium RS 


Penicillin G Potassium Tablets 


DEFINITION 

Penicillin G Potassium Tablets contain NLT 90.0% and NMT 
120.0% of the labeled number of Penicillin G Units. 

IDENTIFICATION 

• A. THIN-LAYER CHROMATOGRAPłłY 

Diluent: Acetone, 0.1 M citric add, and 0.1 M sodium 
dtratę (2:1:1) 

Standard solution: 12,000 Penicillin G Units/mL from 
USP Penicillin G Potassium RS in Diluent 
Sample solution: Nominally 12,500 Penicillin G Units/ 
mL from Tablets in Diluent. Pass through a suita ble 
filter. 


Chromatographic system 

(See Chromatograpny (621), ThimLayer Chromato- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gei mixture 

Application volume: 20 pL 

Developing solvent system: Toluene, dioxane, and 
glacial acetic acid (90:25:4) 

Spray reagent 1: Starch TS 

Spray reagent 2: lodine TS diluted 1 In 10 with water 
Analysis 

Samples: Standard solution and Sample solution 
Apply the Sample solution and the Standard solution to 
the piąte, place in a suitable chromatographic cham- 
ber, and devebp the thromatogram, using the Devel- 
oping solvent system, untrl the solvent front has 
moved three-fourths of the length of the piąte. Re- 
move the piąte from the cham Ber, mark the solvent 
front, and allow to air-dry. Spray the piąte with Spray 
reagent I foliowed by Spray reagent 2. Penicillin G 
appears as a whlte spot on a purple background. 
Acceptance criteria: The R r value of the penicillin G 

spot from the Sample solution corresponds to that from 

tne Standard solution. 

ASSAY 


Change to read : 

* PROCEDURĘ 

Standard solution: Prepare as directed in lodometric As¬ 
say—Antibiotks (425), Standard Preparation , using USP 
Penicillin G Potassium R$. 

Sample solution: Nominally 2000 Penicillin G Units/ 
mL, prepared as folfows. Place NLT 5 Tablets In a high- 
speed glass blender jar containing a measured volume 
of # Buffer B. Im icn 1 ^- 2017 ), and blend for 4 ± 1 min. 
Dilute a suitable aliguot with m Buffer fi. 7# fC w i 
A nalysis: Proceed as directed in lodometric Assay—Am 
tibiotics (425), Procedurę , using glass-stoppered, 125-mL 
conical fiasks. 

Cakulate the percentage of the labeled number of Peni¬ 
cillin G Units in the portion of Tablets taken: 

Resuit = (B - I) x (F/ 2 ) x (T fC u ) x 100 

8 - volume of 0.01 N sodium thiosulfate 

consumed in Blank Determination (mL) 

/ - volume of 0.01 N sodium thiosulfate 

consumed in lnactivation and Titration of the 
Sample solution (mL) 

F = factor as calculated in lodometric Assay — 

Antibiotics (425), Cakulations 
Cu = nominał concentration of penicillin G in the 
Sample solution (Penicillin G Units/mL) 
Acceptance criteria: 90.0%-l 20.0% 

PERFORMANCE TESTS 

* DlSSOLUTION (711) 

Medium: pH 6.0 phosphate buffer (see Reagents , Indica- 
tors , and Solutions—Buffer Solutions ); 900 mL 
Apparatus 2: 75 rpm 
Time: 60 min 

Standard solution: 400 Penicillin G Units/mL from USP 
Penicillin G Potassium RS in Medium 
Sample solution: Use a filtered portion of the solution 
under test. 

Solution A: A Hn-1000 solution of polyoxyethylene 
(23) lauryl ether in water 

Solution B: Dissolve 20 g of hydroxyiamine hydrochlo- 
ride in 5 mL of Solution Ą ano add water to make 
1000 mL 

Buffer: 26 mg/mL of sodium hydroxide and 3.1 mg/mL 
of sodium acetate in water 
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Ferric nitrate sofutśon: Suspend 2B3 g of ferric nitrate 
in a bont 600 mL of water, add 2.8 mL of sulfuric add, 
stir until the ferric nitrate is dissoked, add 1 ml of poły- 
oxyethylene ( 2 B) lauryl ether, diJule with water to 
1000 ml, and mix. 

Apparatus: Automatic analyzer (Figurę 1) consisting of 
( 1 ; a liquid sampier, ( 2 ) a proportioning pump, ( 3 ) suit- 
able spectrophofometers equipped with matcned flow 
celis and anaiysis capability at 480 nm, (4) a means of 
recording spectrophotometrie readings and/or a Com¬ 
puter for data retnevaf and calculation, and (5) a mant 
fold consisting of the components illustrated in the 
figurę. 


ADDITBONAL REQUIREMENTS 

* Packacing and Storace: Preserve in tlght containers. 
o USP Keference Standards (11) 

USP Peniciflin G Potassium RS 


PesikaHin € Procaine 


C hangę to tead: 


The numbers represent 
the reagent z os faffows: 

(1) Hydroxy|aminę 
hydrach loride soluiion; 

(2) Acetate buffer; 

(3) 3 3 N sulfuric acid; 

(4) Ferric nitrate solution. 
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Sampier 
Ratę: 40 
per haur 


Sp ecl r o p hoto m eter 


Figurę 1 

Analysis: With the sampie linę pumping water, the 
other lines pumping their respective reagents, and the 
spectrophotometer set at 480 nm, standardize the sys¬ 
tem until a steady absorbance baseline bas been estab- 
lished. Transfer portions of the Standard solution and 
the Sample solution to sampler cups, and place in the 
sampier. Start the sampier, and conduct determlnations 
of the Standard solution and the Somple solution, typi- 
cally at the ratę of 40 per h, using a ratio of about 2:1 
for sample and wash time. 

Calculate the percentage of the labeled amount of Peni- 
ciiiin G Units dissoked: 

Result = (AufAs) xQxVx ( 1/0 x 100 

Au “ absorbance of the Sample solution 
A* - absorbance of the Standard solution 
Cs - concentration of USP Penicillin G Potassium RS 
in the Standard solution (Penicillin G Units/ 
mL) 

V = vofume of Medium, 900 mL 
L ~ label daim (Penicillin G Units/Tabfet) 
lolerances: NLT 70% (Q) of the labeled amount of 
Penidllin G Units is dissoked. 

* Uniformity of Dosage Units (905): Meet the 
regulrements 



Q 6 H 10 N 2 O 4 S * Ci 3 H 20 N 2 O 2 ■ H 2 O 588.72 

Ci*Hi fl N a 0 4 $ ■ C 13 H 2E )N 2 02 570.71 

4-Thia-l-azabicydo[3.2.0]hepfane-2-carboxy[ic acid, 3,3-di- 
methyh7-oxo-6-[(phenylacetyi)amjno-], 25-(2a„5ct,6/i)-, 
A compound A asw with 2-(diethylamlno)ethy! 4-ami- 
nobenzoate ( 1 : 1 ) monohydrate; 

(25,5P,6P)-3,3-Dimethyh7-oxo-6-(2-phenylacetamido)- 
4-thia-l-azabicyclo[3.2.0]heptane-2-carboxylic acid com- 
pound with 2 -(diethyJamino)ethy! p-aminobenzoate ( 1 : 1 ) 
monohydrate [6130-64-9]. 

Anhydrous [54-35-3]. 

DEFINITION 

Penicillin G Procaine has a potency of NLT 900 Penicillin G 
Units/mg and NMT 1050 Penicillin C Units/mg. 

SDENTIFfCATION 

* A. Thin-Layer Chromatography 

Solution A: Acetone, 0.1 M citrrc acid, and 0.1 M so- 
dium citrate ( 2 : 1 : 1 ) 

Standard solution 1: Prepare a solution containing the 
equivalent of 12,000 Peniciflin G Units/mL, from USP 
Penicillin G Potassium RS in Solution A. 

Standard solution 2 : 5 mg/mL of USP Procaine Hydro- 
chloride RS in Solution A 

Sample solution: Nominaliy 12,000 Penidllin G Units/ 
ml from Peniciflin G Procaine in Solution A 
Chromatographic system 
(See Chromatograpny (621), Thin-Layer Chromato - 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm fayer of chromatographic sitica 
gel mixture 

Application volume: 20 jiL 

Developing so!vent system: Tofuene, dioxane, and 
gladaf acetic add (90:25:4) 

Spray reagent 1: Starch IS 

Spray reagent 2: lodine TS drluted 1 in 10 with water 
Spray reagent 3: 50 mg/mL of p-dimethylamlnobenz- 
aldehyde in methanol 
Analysis 

Sam pies: Standard solution 1, Standard solution 2 , and 
Sample solution 

Proceed as ciirected in the chapter. Develop the chro- 
matogram until the sokent has moved three-fourths of 
the fength of the piąte, Remove the piąte from the 
thamber, mark the sokent front, and aIJow to air-dry. 
Examine the piąte under short- and long-waveiength 
UV ilght, noting the posltrons of the spots. Spray the 
piąte with Spray reagent 1 followed by Spray reagent 2. 
Penicillin G appears as a white spot on a purple back- 
ground. Spray the location of the spots visualizeci with 
UV fight with Spray reagent i, Procaine appears as a 
bright yellow spot 
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Acceptance criteria: The Rf value of the penidlfin G 
spot from the Sample solution torresponds to that frorn 
Standard solution 7, The Rf value of the procaine spot 
from the Sample solution corresponds to that from Stan¬ 
dard solution 2. 

A55AY 


Change to read: 

® Procedurę 

Standard solution: Prepare as directed m lodometric As¬ 
say—And biot ics (425), Standard P repa radon, using USP 
Penidlfin G Potassium RS. 

Sample solution: Prepare as directed In lodometric As- 
say—Antibiótics (425), Assay P repa radon, except dissolve 
100 mg of Penicillin G Procaine In 2,0 ml of methanol, 
and dffute with Buffer BJ A (see Antibiótics—Microbial As- 
soys {81 ))a^ 0 to obtain a solution containlng 2000 
Penicillin G Units/mL. 

Analysis: Pipet 2 mL of the Sample solution into each of 
two glass-stoppered, 125-ml conical flasks. Use one of 
these to perform the Blank Determinadorr Proceed as 
directed in lodometric Assay—Antibiótics (425), 

Procedurę . 

Calculate the patenty, in Penidllin G Units/mg, of the 
Penicillin G Procaine taken: 

Result - (B - f) x F x 1 /(D x V) x 100 

B ~ volume of 0.01 N sodium thiosuffate 

consumed in the Blank Determinadon (ml) 

/ - volume of 0.01 N sodium thiosuJfate 

consumed in the inactivation and Titration 
(mL) 

F = equivalency factor as calculated in Procedurę in 
the chapter (Penicillin G Unlts/mL of 0.01 N 
sodium thiosulfate consumed by the 
Standard solution ) 

D = nominał concentration of Penicillin G in the 
Sample solution (Penicillin G Units/mL) 

V - volume of the Sample solution used for the 
inacdvation and Titradon (mL) 

Acceptance criteria: 900-1050 Penicillin G Units/mg 

SPEC IF1IC TESTS 


Change to read: 

* CONTENT OF PENICILLIN G AND PROCAINE 

Solution A; A Phosphoric add dfluted 1 in 10 with 
water A ui^a 

Mobile phase: Dissolve 14 g of monobasic potassium 
phosphate and 6,5 g of A tetrabuty!ammonium hydrox- 
ide, 40% in water, aujmo in 700 mL of water. Adjust with 
1 N potassium hydroxide to a pH of 7.0, and dilute 
with water to 1000 mL. Mix 500 mL of this solution, 

250 mL of acetonitrile, and 250 mL of water. Adjust 
with 1 N potassium hydroxJde or Solution A to a pH of 
7.5 ± 0.05, and pass through a surtable filter. 

Standard solution: 0.8 mg/mL of USP Penicillin G Po¬ 
tassium RS and 0.54 mg/mL of USP Procaine Hydro- 
chloride R5 in Mobile phase 

System suitability solution: 2.4 mg/mL of A U5P Penidl¬ 
fin V Potassium RSin Mobile phase. Mix the resuh 
tant solution with Standard solution (1:3). 

Sample solution: Transfer 70 mg of Penidllin G Pro¬ 
caine to a 50-mL yoiumetric fiask. Add 30 mL of Mobile 
phase , sonicate to dissolve, and dilute with Mobile phase 
to volume. 

Chromatographic system 

(See Chromatography {62 1), System Suitability.) 


Modę: LC 

Detector: UV 235 nm 

Column: A 3.9-mnut/5^0 x 30-cm; 10-jjm packing LI 
Flow ratę: 1 ml/min 
Injection volume: 10 jil 
System suitability 

Sampies; Standard solution and System suitability 
solution 

[Notę—*T he relatiye retention times for procaine, peni¬ 
cillin G, and penicillin V are about 0.4, 1.0, and 3.5, 
respecti ve\y. A uspjo] 

Suitability requlrements 

Resolution: IMLT 2.0 between penicillin G and penidl- 
lin V, System suitability solution 

Relatiye standard devration: NMT 3.0% for penicil- 
lin G potassium, Standard solution 
Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of penicillin G (CidHiaNjO-iS) 

In the portion of Penicillin G Procaine taken: 

Result = (r^/rs) x (Q/C u ) x C s 

r u - peak response of penicillin G from the Sample 
solution 

r$ - peak response of penicillin G from the 
Standard solution 

Q = concentration of USP Penidllin G Potassium RS 
in the Standard solution (mg/mL) 

Cu - concentration of Penidllin G Procaine in the 
Sample solution (mg) 

Cs ~ content of penidlfin G in USP Penicillin G 
Potassium RS (%) 

Calculate the percentage of procaine (CuhhohhO*) in 
the portion of Penicillin G Procaine taken: 

Result = (ru/fs) X (Q/Cu) x (M r i/M r 2 ) x 1 00 

r u = peak response of procaine from the Sample 
solution 

r$ = peak response of procaine from the Standard 
solution 

Cs ~ concentration of USP Procaine Hydrochlortde 
RS in the Standard solu don (mg/mL) 

Cu = concentration of Penicillin G Procaine in the 
Sample solution (mg) 

M n - molecular weight of procaine, 236.32 
M r2 - molecular weight of procaine hydrachloride, 
272.78 

Acceptance criteria: See Tobie 1. 


Table 1 


Penidllin G 

5L0%-59.6% 

Procaine 

37.5%-43.0% 


* Bacterhal Endotokins Test (85): Where the la bel States 
that Penicillin G Procaine is stenie or that it must be sub- 
jected to further processEng during the preparat]on of in- 
jectable dosage forms, it contains NMT 0.01 USP Endo- 
toxin Unit/100 Penicillin G Units. 


Change to read: 

* 5TERniTV Tests (71): Where the labę! States that Penicillin 
G Procaine Es sterile, it meets the reguirements. Mf the 
test for Membranę Filtradon is used, perform the proce¬ 
durę as directed in the chapter with the foliowing excep- 
tions. Use Fluid A to which has been added suffldent ster¬ 
ile penidlfinase to inactiyate the penidlfin G, and swirl 
the vessel until solution is complete before filtering.Atw* 
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« Crystaliinity (695): Meets the requ*rements 

C hangę to read: 

• PH <791) 

Sample solution: A A 5aturated*u^4o solution containing 
about 300mg/mL of Peniciltin C Procaine in water 
Acceptance criteria: 5.0-7.5 

• Water Determinateon (921), Method I: 2.8%-4.2% 

AODITIONAL REQUJREMTENT5 

Change to read ; 

• Packaging and Storace: A Where it is intended for use in 

preparing injectable dosage forms, preserve as directed in 
Packaging and Storage Requirements <659), Injection Pack- 
aging, Packaging for comtltution.AUSMd 

• Labeling; Wnere it is intended for use in preparing in¬ 

jectable dosage forms, the tabel States that it rs stenie or 
must be subjected to further processing during the prep- 
aration of injectable dosage forms. 

Change fo read: 

• USP Referenci Standards (11) 

USP Endotoxin RS 
USP Penicillin C Potassium RS 
A USP Penicillin V Potassium RS AWł a 
USP Procaine Hydrochloride R5 


Penicillin G Procaine Intramammary 
Infusion 


» Penicillin G Procaine Intramammary Infusion is 
a suspension of Penicillin G Procaine in a suitable 
vegetable oil vehide, It may contain one or morę 
butfers, dispersants, preservatives, and thickening 
agents. it contains not less than 90,0 percent ano 
not morę than 115,0 percent of the labeled 
amount of penicillin G, 

Packaging and storage —Preserve in well-closed disposa- 
ble synnges. 

Labeling—Label it to indicate that it is for veterinary use 
only, 

USP Reference standards (11)— 

USP Penicillin G Potassium RS 
USP Penicillin G Procaine RS 

Identification —Transfer a portion of it, equivalent to 
about 100,000 Penicillin G Units, lo a test tubę, add 25 ml 
of methanol, and shake. Allow to separate, and use the 
methanol layer as the test solution. Prepare a Standard solu- 
tion of USP Penicillin G Procaine RS in methanol containing 
about 4.5 mg per mL Apply separately 10 pi of each solu- 
tion to a thln-iayer chroma tog raphic piąte (see Chromotog- 
raphy (62 1)) coated wlth a 0.25-mm layer of chromato- 
graphic silica gel mixture. Allow the spots to dry, and 
oevelop the chromatogram in a soJvent system consisting of 
a mrxture of butanol, isopropyl alcohol, acetone, and water 
(4:4:2:2) untll the solvent front has moved about three- 
fourths of the length of the piąte, Remove the piąte from 
the developlng chamber, mark the solvent front, and allow 
the solvent to evaporate. Expose the piąte to iodine vapors 
in a closed chamber for about 15 minutes, and locate the 
spots: the R? values and colors of the two pnncipal spots 


obtained from the test solution correspond to those ob- 
talned from the Standard solution, 

Water Determination, Method I (921): not morę than 
1.4%, 20 mL of a mixture of toluene and methanol (7:3) 
being used in place of methanol in the titration vessel. 


Change to read : 

Assay —Proceed as directed under Antibiotics■—Microbial As- 
soys <81), expeliing the contents of 1 syringe of Intramam¬ 
mary Infusion into a hioh-speed glass blender jar containing 
499,0 mL of m Buffer B. im (ch and 1,0 mL of polysor- 

bate 80, and biending for 3 to 5 minutes, Allow to stand for 
about 10 minutes, and dilute an accurately measured vot- 
ume of the agueous phase auantitatively and stepwise with 
*Buffer SJ# T.Mny-2017] to obtain a Test Dilution naving a 
concentration assumed lo be equal to the median dose leve! 
of the Standard. 


Penicillin G Procaine Injectable 
Suspension 

» Penicillin G Procaine Injectable Suspension is a 
stenie suspension of Penicillin G, Procaine or, 
where labeled for veterinary use only of stenie 
penicillin C procaine, in Water for Injection and 
contains one or morę suitable buffers dispersants, 
or suspending agents, and a suitable preserva- 
tive, ft may contain procaine hydrochloride in a 
concentration not exceeding 2.0 percent, and 
may contain one or morę suitable stabilizers. It 
contains not less than 90,0 percent and not morę 
than 115,0 percent of the labeled amount of 
penicillin G, the labeled amount being not less 
than 300,000 Penicillin G Units per mL or per 
Container. 

Packaging and storage —Pre$erve in single-dose or multi- 
ple-dose containers, preTerably of Type I or Type IFI giass, in 
a refrigerator. 

Labeling —Where it is intended for veterinary use only, the 
label so States, 

USP Reference standards (11)— 

USP Endotoxin RS 

USP Penicillin G Potassium RS 

USP Procaine Hydrochloride RS 

Identification—it responds to the Identification test under 
Penicillin G Procaine. 

CrystaKJinity <695) (where it is prepared from penicillin G 
procaine and is labeled for veterinary use only): meets the 
requirements, the dried residue prepared as directed in the 
test for Pencillin G and procaine contents being used. 
Bacferial EndotoKins Test (85) —It contains not morę 
than 0.01 USP Endotoxtn Unit per 100 Penicillin G Units. 
Sterility Tests <71}—It meets the requirements when 
tested as directed for Membranę Fiftration under Test for Ste¬ 
rility of the Product to be Examined, except to use a portion 
of specimen from each Container equivalent to 300,000 
Penrdllin G Units, instead of the minimum vo1ume specified 
in the Tobie 2 f Minimum Quantitv to be Used for Each Me¬ 
dium , and to use Fluid A to whicn has been added sufficient 
sterile penicillinase to inactivate the penicillin G and to swirl 
the vessel unfil solution is complete before fiftering. If the 
Injectable Suspension contains lecithin, use Fluid D. If It con¬ 
tains carboxymethylce!kilose sodium, add sufficient sterile 
carboxymetnylceilulase to Fluid A ar Fluid D to dissofve the 
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carboxymethylcellulose sociium before fittering. If it does not 
dissofve completely, proceed as directed for Direct tnocula- 
tion ofthe Culture Medium under Jest for Steni i ty of the Prcd - 
uct to be Examined, except to use Fluid Thioglycollate Me¬ 
dium and Soybean-Casein Digest Medium containing an 
amount of stenie penicillinase sufficient to inactivate the 
penidllin G in each vesseL 
pH (791): between 5.0 and 7.5. 

Penicillin C and procaine contents (where it is prepared 
from penicillin G procaine and is labeled for veterinary use 
only)—Dilute a portion of Et, equivalent to about 300,000 
Penicillin G Units, with water to obtain a volume of 10 mL, 
centrifuge, and remove and discard the supernatant Resus- 
pend the sediment in 10 ml of water, centrifuge, and re- 
move and discard the supernatant. Dry the sediment In a 
vaouum desiccator containing silica gef for 18 hours at a 
temperaturę not exceeding 25*. The dried materiał meets 
the requirements of the test for Penicillin G and procaine 
contents under Penicillin G Procaine. [NOTĘ—Resen/e a portion 
of the dried materiał for the test for Crystallinity.] 

Other requirements—it meets the requirements under !n- 
jecthns and Impianted Drag Products (1). 


C hangę to read: 

Assay— 

Standard preparalion —Using USP Penicillin G Potassium 
RS, prepare as directed for Standard preparalion under /odo- 
metric Assay—Antibiotics (425), 

4ssoi/ preparalion 1 (where it is represented as being in a 
single-dose Container) —Withdraw a[I of the withdrawable 
contents of the Injectable Suspension, using a suitable hypo- 
dermic needle and syringe, and dilute quantitatively with 
*Buffer BU « ( cn i-M*y- 2 oi 7 j to obtain a solution containing 
about 2000 Penicillin G Units per ml_. Pipet 2mL of this 
solution into each of two glass-stoppered, 1 25-mL conical 
flasks. 

Assay preparalion 2 (where the label States the quantity 
of penicillin G procaine In a qiven volume of Injectable Sus¬ 
pension)—Dilute an accurately measured volume of Inject- 
able Suspension quantitatively with *Buffer BU* (cu s 
to obtain a solution containing about 2000 Penicillin G 
Units per mL, Pipet 2,0 mL of this solution into each of two 
glass-stoppered, 125-mL conical flasks. 

Procedurę—Proceed as directed for Procedurę under lodo- 
metric Assay—Antibiotics (425). Calculate the quantlty, in 
Penicillin G Units, in the Container, or in the portion of !n- 
jectable Suspension taken, by the formula: 

in which L is the labeled ąuantity in Penicillin G Units, in the 
Container, or in the vo!ume of injectable Suspension taken. 
and D is the concentration, in Penicillin G Units per mL, of 
4ssoy preparation 7, or of /hsoy preparalion 2, on the basts 
of the labeled quanfity In the Container, or in the portion of 
Injectable Suspension taken, respective!y, and the extent of 
dilution. 


Penicillin C Procaine for Injectable 
SŁEspensSora 

» Penicillin G Procaine for injectable Suspension 
is a sterile mixture of PenicilMn G Procaine and 


one or morę suitable buffers, dispersants, or sus- 
pending agents, and preservatives, It contains 
not less than 90.0 percent and not morę than 
115,0 percent of the labeled amount of penicillin 
G, the labeled amount being not less than 
300,000 Penicillin G Units per Container or per 
mL of constituted Suspension, 

Packagmg and storage —Preserve in single-dose or mufti- 
ple-dose containers, preferably of Type 1 or Type EU giass. 

USP Reference stancfiards (11) — 

USP Endotoxin RS 

USP Penidllin G Potassium RS 

USP Procaine Hydrochforide RS 

Identification—It responds to the Identification test under 
Penicillin G Procaine, 

pH (791): between 5.0 and 7.5, when constituted as di¬ 
rected in the labeling. 

Water Oetermination, Method I (921): between 2.8% 
and 4.2%. 

Other reąuirements— It meets the regurrements for Bacte- 
rial endotoxins and Sten fi ty under Penidllin G Procaine inject- 
abie Suspension ♦ It meets aiso the requirements under injec- 
tions and impianted Drug Products (1) and Uniformity of 
Dosoge Units (905). 


Change to read 
Assay— 

Standard preparation —Using USP Penicillin G Potassium 
RS, prepare as directed for Standard preparation under lodo- 
metric Assay—Antibiotics (425). 

preparation 1 (where it is represented as being in a 
slngie-dose Container) —Constitute Penicillin G Procaine for 
Injectable Suspension as directed In the labeling. Withdraw 
alf of the withdrawable contents, using a suitable hypoder- 
mic needle and syringe, and dilute quantitatively with 
9 Buffet B.Im (cn i.Mąy- 2017 } to obtain a solution containing 
about 2000 Penidllin G Units per mL, Pipet 2 ml of this 
solution into each of two glass-stoppered, 125-mL conical 
flasks. 

Assay preparation 2 (where the label States the cj u ant Ety 
of penicillin G procaine in a given vo!ume of constituted 
suspension)—Constitute Penicillin G Procaine for Injectable 
Suspension as directed in the labeling, DiJute an accurately 
measured volume of the constituted injectable suspension 
quantitatively with *Buffer B. 1 • p* to obtain a sołu- 

tion containing about 2000 Penicillin G Units per ml. Pipet 
2 mL of this solution into each of two glass-stoppered, 
125-mL conical flasks. 

Procedurę —Proceed as directed for Procedurę under iodo- 
metric Assay—Antibiotics (425). Calculate the ąuantity, in 
Penicillin G Units, tn the Container, or in the portion of com 
stituted injectable suspension taken by the formula: 

(L/2D)(F)(B-f) 

in which i is the labeled ąuantity, in Penicillin G Units, in 
the Container, or in the voiume of constituted Injectable sus- 
ension taken, and D is the concentration, In Penicillin G 
nits per mL, of TUsoy preparation 1 or of Assay preparation 
2 on the basts of the labeled ąuantity in the Container or In 
the portion of constituted injectable suspension taken, re- 
spectively, and the extent of dllution. 
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Peniciliin G Procaine and 
Dihydrostreptomycin Sulfate 
lntramammary Infusion 

» Peniciliin C Procaine and Dihydrostreptomycin 
Sulfate lntramammary Infusion is a suspension of 
Peniciliin G Procaine and Dihydrostreptomycin 
Sulfate in a suitable vegetable oil vehicle. It may 
contain suitable gelling and thickening agents* It 
contains not less than 90,0 percent and not morę 
than 120,0 percent of the labeled amounts of 
Peniciliin G Units and of dihydrostreptomycin 
(C2lH4lN 7 0 1 2) ł 

Fackaging and storage— Preserve in well-closed, disposa- 
ble syringes. 

LabeWng— Label it to indicate that it is intended for veteri- 
nary use only. 

USP Reference standards (11)— 

USP Dihydrostreptomycin Sulfate RS 
USP Peniciliin G Potassium RS 
USP Peniciliin G Procaine RS 

Identification— 

A: It responds to the Identification test under Peniciliin G 
Procaine Intramammary Infusion. 

B; Place a portion of it, equivalent to about 100 mg of 
dihydrostreptomycin, in a separator, add 20 ml of chloro* 
form and 20 ml of water, and shake by mechanical means 
for 15 minutes. Allow to separate, and discard the lower 
chloroform layer. Repeat the extraction with a 20-mL por¬ 
tion of chloroform, discarding the chloroform layer. Use the 
aqueous layer as the test solution, Prepare a Standard solu- 
tion of USP Dihydroslreptomydn Sulfate RS m water con- 
taining 6.5 mg per mL Apply separately 30 pL of each solu* 
tion to a thin-layer chromatographic piąte (see 
Chromatogrophy (621)) coatea with a 0.25-mm layer of 
chromatographic silica gel mixture. Allow the spats to dry, 
and deve!op the chroma togram in a solvent system consist- 
ing of a mixture of n-propyl alcobol, water, pyridine, and 
glacial acetlc add (15:12:10:2) until the soivent front has 
moved about three-fourths of the length of the pJate, Re- 
move the piąte from the developing chamber, mark the sol* 
vent front, and allow the solvent to evaporate. Spray the 
piąte with a reagent prepared by dissoMng 2 g of ninhydrin 
m 100 ml of alcohol and adding 20 mL of glacial acetlc 
add, heat the piąte at 11 Q c for 10 minutes, and examine 
the chromatograms: the R f value and color of the principal 
spot obtalned from the test solution correspond to those 
obtained from the Standard solution. 

Water Determfnation, Method I (921): not morę than 
1*4%, 20 ml of a mixture of toluene and methanol (7:3) 
being used in the titrafion vessel in place of methanol. 


C hangę to read: 

Assay for peniciliin C —Proceed as directed for peniciliin 
G under Antibiotks—Mkrobial Assays (81), expelling the eon- 
tents of 1 syringe of Intramammary Infusion into a high- 
speed glass blender jar eontainmg 499.0 mL of *Buffer 
B.lm £cn i.M d> ioi 7 > and 1.0 mL of poiysorbate 80, and blend- 
mg for 3 to 5 minutes, Allow to stand for about 10 minutes, 
and dilute an accurately measured volume of the aqueous 
phase quantitatively and stepwise with *Buffer B. 1 • rcN 
2017) to obtain a Test Dilution having a concentration of peni- 
cillin G assumed to be equa! to the median dose Ievel of the 
Standard. 


Change to read: 

Assay for dihydrostreptomycin —Proceed as directed for 
the cylinder-plate assay for dihydrostreptomycin under An- 
tibiotics—Microbial Assoys (81), expelling the contents of 1 

a e of intramammary Infusion into a hrgh-speed glass 
er jar containing 499,0 ml of *8uffer B.3# 
and 1.0 mL of poiysorbate 80, and blending for 3 to 5 min¬ 
utes, Allow to stand for about 10 minutes, and to an accu¬ 
rately measured volume of the aaueous phase add an accu¬ 
rately measured volume of penicimnase suffident to 
inactivate the peniciliin G contained therein. Dilute this solu- 
tion quantitatively with m Buffer B.3 m (CN r-fc%- 2 tn 73 to obtain a 
Test Dilution having a concentration of dihydrostreptomycin 
assumed to be equal to the median dose leve! of the Stan¬ 
dard, and storę at 37° for 30 minutes before filllng the cylin¬ 
der*. 


Peniciliin G Procaine and 
Dihydrostreptomycin Sulfate Injectable 
Suspension 

» Peniciliin G Procaine and Dihydrostreptomycin 
Sulfate Injectable Suspension is a sterile suspen¬ 
sion of Peniciliin G Procaine in a solution of Dihy¬ 
drostreptomycin Sulfate in Water for fnjection, 
and contains one or morę suitable buffers, pre- 
servatives, and dispersing or suspending agents, 

It may contain Procaine Hydrochloride in a con¬ 
centration not exceeding 2.0 percent, and it may 
contain one or morę suitable stabilizers. It con¬ 
tains not less than 90.0 percent and not morę 
than 115.0 percent of the labeled amounts of 
Peniciliin G Units and of dihydrostreptomycin 
(C21H41N7O12), 

Fackaging and storage— Preserve in single-dose or multi- 
pie-dosą tlght Container*. 

Labeiing —Label it to indicate that it is intended for veteri- 
nary use only, 

USP Reference standarcis (11)— 

USP Dihydrostreptomycin Sulfate RS 

USP Endotoxfn RS 

USP Peniciliin G Potassium RS 

Identification— It responds to Identification test* A and B 
under Peniciliin C Procaine , Dihydrostreptomycin Sulfate, 
Chlorpheniramine Maleate, and Dexamethosone Suspension . 
Bacterial Cndotoxins Test (85)—It contains not morę 
than 0,01 USP Endotoxin Unit per 100 Peniciliin G Units. 
Sterility Tests (71)—tt meets the reguirements when 
tested as directed for Membranę filtration under Test for Ste¬ 
rility of the Product to be Exomined, except to use a portion 
of specimen from each Container equivalent to 300,000 
Pemciiltn G Units, instead of the minimum volume specified 
in the Tobie 2, Minimum Quantity to be Used for Each Me¬ 
dium and to use Fluid A to which has been added suffident 
sterile penicillinase lo inactivate the peniciliin G and to swirl 
the vesseł until solution is complete before filtering. If the 
Injectable Suspension contains lecithin, use Fluid D to which 
has been added suffident penicillinase to inactivate the pen- 
icillin G and to swirl the vessel until solution is complete 
before filtering. If it contains carboxymethylcelfulose sodium, 
add also suffrcient sterile carboxymethylceflulase to Fluid A or 
Fluid D to dissolve the carboxymethylcellulose sodium before 
filtering. If it does not dissolve completely, proceed as di¬ 
rected for Direct Inoculation of the Culture Medium under Test 
for Sterility of the Product to be Examined, except to use Fluid 
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Thiogfycollate Medium containing an amount of stenie 
peniciOinase suffirient to inactivate the penidliin G in each 
vesseL 

pH {791): between 5.0 and 8,0, 

Change to read, 

Assay for pemtilMm C— 

Standard preparation—Us\ng USP Penidliin G Potassiurr 
RS, prepare as directed for Standard preparation under /odo- 
metric Assay—Antibiotics (425), 

Assay preparation —Di lute an accurately measured volume 
of Injectable Suspension quantitativety with 9 Buffet B. 7*> (cn r- 
May-2Q17) to obtain a solution containing about 2000 Peniciliin 
G Units per mL Pipet 2 rnL of this solution into each of two 
glass-stoppered, 125-mL conical flasks. 

Procedurę —Proceed as directed for Procedurę under i odo- 
metric Assay—Antibiotics (425), except in the Blank Determb 
nation to add 0.1 mL of 1,2 INI hydrachloric acid immedi- 
ately before the 10.0 ml of 0.01 N iodine V5. Caiculate the 
quantity, in Penicillin G Units, in the portion of Injectable 
Suspension taken by the formula: 

(L/2D)(F)(B-f) 

in which L is the labeled guantity, in Penicillin G Units, in 
the vofume of Injectable Suspension taken, and D is the 
concentration, in Penicillin G Units per mL, of the Assay 
preparation, on the basis of the labeled quantity in the por¬ 
tion of Injectable Suspension taken and the extent of dilu- 
tion, and the other terms are as defined therein. 

Assay for dihydrostreptomycin —Proceed as directed for 
the turbtdimetric assay for dihydrostreptomycin under An¬ 
tibiotics—Microbiai Assays (81), usmg an accurately measured 
volume of Injectable Suspension dtluted quantitatively with 
water to yield a Test Dilution having a concentration as- 
sumed to be equal to the median dose fevel of the Stan¬ 
dard. 


Penie i DE fiu C Procaine, 
Dihydrostreptomycin Sulfate, 
Chlorpheniramine Maleate, and 
Dexamethasone Injectable Suspension 

» Penicillin G Procaine, Dihydrostreptomycin Sul- 
fate, Chlorpheniramine Maleate, and Dex- 
amethasone Injectable Suspension is a sterile sus¬ 
pension of Penicillin G Procaine and 
Dexamethasone in a solution of Sterile Dihydro¬ 
streptomycin Sulfate and Chlorpheniramine 
Maleate in Water for Injection. It contains one or 
morę suitable buffers, preservatives, and dispers- 
ing or suspending agents. It may contain Pro¬ 
caine Hydrochloride in a concentration not ex- 
ceeding 2.0 percent, and it may contain one or 
morę suitable stabilizers. It contains not less than 
90.0 percent and not morę than 115.0 percent of 
the labeled amounts of Penicillin G Units and of 
dihydrostreptomycin (C21H41N7O12), and not less 
than 90.0 percent and not morę than 110.0 per¬ 
cent of the labeled amounts of chlorpheniramine 
maleate (C 16 H 19 CIN 2 • C 4 H 4 O 4 ) and of dex- 
amethasone (C 22 H 29 FO 5 ). 


Packaging and storage —-Preserze in srngle-dose or mufti- 
ple-dose, tfght containers, in a cool place, 

LaheBing —Labef it to indicate that it is intended for veteri- 
nary use onfy. 

USP Reference standard* (11)— 

USP Chlorpheniramine Maleate RS 

USP Dexamethasone RS 

USP Dihydrostreptomycin Sulfate RS 

USP Endotoxin RS 

USP Penicillin G Potasslum RS 

USP Penicillin G Procaine RS 

Identification— 

A: Transfer, with the aid of water, a portion of the Inject- 
able Suspension, freshjy mixed and free from air bubbles, 
equrvafent to about 400,000 Penicillin G Units, to a 
separator, add 50 mL of chloroform, and shake by mechanf- 
cal means for 15 minutes. Alfow to separata, and filter the 
lower chloroform layer through about 4 g of anhydrous so- 
dium sulfate supported on a pledget of glass wool, collect- 
ing the filtrate in a 100-mL volumetric fiask. Repeat the ex- 
traction with two 25-mL portions of chloroform, combining 
the filtrates in the 100-mL volumetric fiask. Dilute with chlo¬ 
roform to volume, and mix. [notę —Retain the agueous 
phase for Identification test 5.] Prepare a Standard solution 
of USP Penicillin G Procaine RS in chloroform containing 
about 4.5 mg per mL. Apply separatefy 1 0 pL of each solu¬ 
tion to a thin-layer chromatographic piąte (see Chromatog- 
raphy {62 1)) coated with a 0.25-mm layer of chromato¬ 
graphic silica gel mixture. Aflow the spots to dry, and 
develop the chromatogram in a solvent system consisting of 
a mixture of butanol, isopropyl alcohol, acetone, and water 
(4:4:2:2) until the solvent front has moved about three- 
fourths of the length of the piąte. Remove the piąte from 
the developing chamber, mark the solvent front, and atlow 
the solvent to evaporate. Expose the piąte to iodine vapors 
in a dosed chamber for about 15 minutes, and locate the 
spots: the R F va!ues and co fors of the two principal spots 
obtafned from the test solution correspond to tnose ob- 
tained from the Standard solution. 

B: Dilute the agueous phase retained from Identification 
test A with water to obtain a test solution containing about 
5 mg of dihydrostreptomycin per mL. Prepare a Standard 
solution of USP Dihydrostreptomycin Sulfate RS in water 
containing 6.5 mg per mL, Apply separately 30 pL of each 
solution to a thlndayer chromatographic piąte (see Chromo- 
tography (621)) coated with a 0.25-mm layer of chromato¬ 
graphic silica gel mixture. Atlow the spots to dry, and de- 
velop the chromatogram in a solvent system consisting of a 
mixture of n-propyl alcohol, water, pyridine, and glacial ace- 
tic add (1 5:12:10:2) until the solvent front has moved 
about three-fourlhs of the length of the piąte. Remove the 
piąte from the developing chamber, mark the solvent front, 
and allow the solvent to evaporate. Spray the piąte with a 
reagent prepared by dissolving 2 g of ninhydrio in 100 mL 
of alcohol and adding 20 mL of gTacial acetic acid, heat the 
piąte at 110° for 10 minutes, and examine the chromato- 
grams: the Rt value and color of the principal spot obtafned 
from the test solution correspond to those obtained from 
the Standard solution. 

C: The chromatogram of the Assay preparation obtained 
as directed in the Assay for chlorpheniramine maleate exhibits 
a major peak for chlorpheniramine, the retentlon time of 
which corresponds to that exhibited in the chromatogram 
of the Standard preparation similarly determined, both rela- 
tive to the interna! standard. 

D: The chromatogram of the Assay preparation obtained 
as directed in the Assay for dexamethosone exhibits a major 
peak for dexamethasone, the retention time of which corre¬ 
sponds to that exhfbited In the chromatogram of the Stan¬ 
dard preparation similarly determined, botn relative to the 
internaI standard. 

Racterial Endotoxins Test (85)—It contains not morę 
than 0,01 Endotoxin Unit per 100 Penicillin G Units. 
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pH {791): between 5,0 and 6.0, 

Other requirements —łt meets the requirements of the 
test for Sterility under Penidllin C Procaine and Dihydrostrep- 
tomycin Sulfate Injectable Suspension, and the requirements 
under Injections ond Implanted Dmg Products ( 1 ). 


Change to read: 

Assay for penidllin G— 

Standard preparation— \Jslng USP Penidllin G Potassium 
RS, prepare as directed for Standard preparation under loda- 
metric Assay—Antibiotks (425). 

Assoy preparation— Di lute an accurately measured volume 
of Injectable Suspension, freshly mixed and free from air 
bubbles, quantitatively with m Buffer BJ* <cn t> to yield 
a solution containlng about 2000 Penidllin G Units per mt. 
Pipet 2 mL of this solution Into each of twa glass-stoppered, 
125-mL conical flasks. 

Procedurę —Proceed as directed for Procedurę under /odo- 
metric Assay—Antibiotks (425), except jn the Blank Determi- 
nation to add OJ ml of 1.2 N hydrochloric add immedi- 
ately before the 10.0 ml of 0.01 N iodine VS. Calculate the 
guantky, in Penidllin G Units, in the portlon of Injectable 
Suspension taken by the formula: 

(L/20)0X8-f) 

in which L is the labeled guantity, in Penidllin G Units, in 
the volume of Injectable Suspension taken, and D is the 
concentration, in Penidllin G Units per mL, of the Assay 
preparation , on the basis of the labeled quantity in the por¬ 
tlon of Injectable Suspension taken and the extent of dilu- 
tion, and the other terms are as defined therein. 

Assay for dihydrostreptoniyrin —Proceed as directed for 
the turbidimetric assay for dihydrostreptomycin under An¬ 
tibiotics—Microbiaf Assays (81), using an accurately measured 
volume of Injectable Suspension, freshly mixed and free 
from air bubbles, dilutea quantitativefy with water to yield a 
Test Dilution having a concentration or dihydrostreptomycin 
assumed to be equal to the median dose fevel of the Stan* 
dard. 

Assay for rfilorpheniramine maleate— 

Internal standard solution —Prepare a solution of 
brompheniramlne maleate in water having a concentration 
of about 7 mg per ml. 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Chlorpheniramine Mafeate RS in water to 
obtain a stock solution having a known concentration of 
about 6 mg per mL Transfer 5.0 mL of this solution to a 
5G-mL centrifuge tubę, Add 5.0 ml of Internal standard solu¬ 
tion , and ad just with sodium hydroxide solution (1 in 2 ) to 
a pH of about 10. Add 25,0 ml of hexanes, place the cap 
on the tubę, shake for about 2 minutes, and centrifuge. Use 
the upper hexanes layer as the Standard preparation. 

Assay preparation— Transfer an accurately measured vol- 
u me of Injectable Suspension, freshly mixed and free from 
air bubbles, equivalent to about 30 mg of chlorpheniramine 
mafeate, to a 50-mL centrifuge tubę. Proceed as directed 
under Standard preparation , beginning with "Add 5.0 ml of 
Internal standard solution /' Use the upper hexanes layer as 
the Assay preparation. 

Chromotographic system (see Chromatogrophy (621})—The 
gas chromatograph is equipped with a flame-ionization de- 
tector, and contains a 4-mm x 1.8-m glass column packed 
with 1.2% liguid phase G16 and 0.5% potassium hydroxide 
on 100- to 120-mesh support SI A. The column is main- 
tained isothermaliy at about 180°, and the injectron port 
and the detector błock are maintained at about 200°, Dry 
nitrogen is used as the carrier gas at a flow ratę of about 
50 ml per minutę. Chromatograph the Standard prepara¬ 
tion, and record the peak responses as directed for Proce¬ 


durę: the resolution, R f between the analyte and internal 
standard peaks is not less than 2 . 0 , and the reiative stan¬ 
dard deviation for replicate injections is not morę than 
2 . 0 %. 

Procedurę —Separately inject equal volumes (about 1.5 pL) 
of the Standard preparation and the Assay preparation Into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks, The reiative retention 
times are about 0.75 for chlorpheniramine and 1.0 for 
brompheniramine. Calculate the guantity, in mg, of chlor¬ 
pheniramine maleate (CigHuCINi ■ C 4 H 4 Ó 4 ) in each mL of 
the Injectable Suspension taken by the formula: 

5 (C/V)(RufRs) 

in which C is the concentration of USP Chlorpheniramine 
Maleate RS in the stock solution used to prepare the Stan¬ 
dard preparation, V is the vo!ume, in ml, of Injectable Sus¬ 
pension taken, and fly and are the peak response ratios of 
the chlorpheniramine maleate peak to the interna! standard 
peak obtained from the Assay preparation and the Standard 
preparation, respectively. 

Assay for dexamethasone— 

Mobile phase —Prepare a suitable filtered mixture of water 
and acetonitrile (2:1). Make adjustments lf necessary (see 
System Suitability under Chromotography (621». 

Internal standard solution —Dissolve about 30 mg of 
beclomethasone in 2 ml of methanol in a 50-mL vofumetric 
fiask, di lute with methylene chloride to volume, and mix. 

Standard preparation— Transfer about 25 mg of USP Dex- 
amethasone RS, accurately weighed, to a 50-mL vdumetric 
fiask. Add about 1 mL of methanol, swirl to dissolve, dilute 
with methylene chloride to volume, and m!x. Transfer 
5.0 mL of this solution to a suitable fiask, and add 5.0 mL of 
Internal standard solution . Heat the fiask on a steam bath, 
and evaporate under a stream of nitrogen just to dryness. 
Add 10.0 mL of methanol to the fiask, and swirl to dissolve 
the residue. This Standard preparation contains about 
0.25 mg of USP Dexamethasone RS and 0,3 mg of 
beclomethasone per mL. 

Assay preparation —Transfer an accurately measured vol- 
ume of Injectable Suspension, freshly mixed and free from 
air bubbles, equlvalent to about 2.5 mg of dexamethasone, 
to a separator contalning 50 mL of 0J N hydrochloric acid, 
add 5.0 mL of Internal standard solution , ano extract with 
four 25-mL portions of methylene chloride, combining the 
extracts In a second separator. Wash the combi ned extract$ 
with 50 mL of sodium bicarbonate solution (1 in 20), frlter- 
ing the lower methylene chloride layer through about 4 g of 
ahnydrous sodium sulfate supported on a cotton pledget 
previously washed with methylene chloride, and coflecting 
the fiJtrate in a suitable fiask. Wash the agueous layer with 
25 mL of methylene chloride, and filter the lower methylene 
chloride layer through the same filter, collecting the filtrate 
in the same fiask. Heat the fiask on a steam bath, and evap- 
orate under a stream of nitrogen just to dryness. Add 
10.0 mL of methanol, and swirl to dtssolve the residue. 

Chromotographic system (see Chromatogrophy (621)}— 
The liquid chromatograph is equipped with a 254-nm de¬ 
tector and a 4-mm x 30-cm column that contains packing 
LI. The flow ratę is about 1.2 mL per minutę. Chromato¬ 
graph the Standard preparation, and record the peak re¬ 
sponses as directed for Procedurę : the resolution, R , of the 
analyte and the internal standard peaks is not less than 2 . 0 , 
and the relative standard deviation for replicate injections is 
not morę than 2 , 0 %, 

Procedurę— -Separately inject equal volumes (about 10 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. The reiative retention 
times are about 0.8 for dexamethasone and 1.0 for 
beclomethasone. Calculate the guantity, in mg, of dex- 
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amethasone (C 22 H 29 FO 5 ) > n each mL of the Injectable Sus- 
pension taken by the formula: 

10 (C/V)(Ru/Rs) 

in which 0 is the concentration, m mg per mL, of USP Dex~ 
amethasone RS En the Standard preparation, V is the volume, 
En mL, of Injectable Suspension taken, and Ru and R% are the 
peak response ratios of the dexarmetbasone peak to the En- 
ternal standard peak obtaEned from the Assay preparation 
and the Standard preparation f respectively. 


PenkiBlln € Procaine, 
Dihydrostreptomycin Sulfate, and 
Predraisolorae Engectable Suspension 

» Penicillin C Procaine, Dihydrostreptomycin Sul¬ 
fate, and Prednisolone Injectable Suspension is a 
sterile suspension of Penicillin G Procaine and 
Prednisolone in a solution of Dihydrostreptomy¬ 
cin Sulfate in Water for Injection. It contains one 
or morę suitable buffers, aispersants, preserva- 
tives, and suspending agents. It may contain not 
morę than 2.0 percent of procaine nydrochloride, 
and one or morę suitable stabilizing agents. It 
contains not less than 90.0 percent and not morę 
than 115.0 percent of the labeled number of 
Penicillin G Units, not less than 90.0 percent and 
not morę than 115.0 percent of the labeled 
amount of dihydrostreptomycin (C 2 i fiuN 7 O 12 ), 
and not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
prednisolone (C 21 H 2 SO 5 ). 

Packaging and sto ragę —Presen/e in single-dose or multi- 
ple-dose, tight containers. 

Labeiing —Label Et to indEcate thal it Es Entended for veteri- 
nary use only, and is not to be used in animals to be 
slaughtered for human consumption. 

USP Reference standards (11)— 

USP Dihydrostreptomycin Sulfate RS 
USP Enefotoxin RS 
USP Penicillin G Pofassium RS 
USP Prednisolone RS 

Identification— It responds to Identification tests A and 8 
under Penicillin C Procaine , Dihydrostreptomycin Sulfate, 
Chiorpheniramine Makatę, and Dexamethasone injectable Sus¬ 
pension , 

Bacterial Endofoxins Test (85)—It contains not morę 
than 0.01 Endotoxin Unit per 100 PenicEIJEn G Units. 

Other reąuirements— It meets the reauirements of the 
test for Steńlity, and for pH under Penicillin G Procaine and 
Dihydrostreptomycin Sulfate Injectable Suspension. 


Change to read: 

Assay for penicillin G— 

Standard preparation —Using USP Penicillin G Potassium 
RS, prepare as directed for Standard preparation under lodo- 
metric Assay—Antibiotics {425}. 

Assay preparation —Di lute an accurately measured volume 
of Injectable Suspension quantitatively with 9 Buffer BJm ^ i- 
May- 2 Qi 7 j to obtain a solution containEng about 2000 Penicillin 
G Units per mL, Pipet 2 mL of this solution into each pf two 
glass-stoppered, 125-mL conical flasks. 


Procedurę ^Proeeed as directed for Procedurę under lodo- 
metric Assay—Antibiotics (4 25), except in the Blank Determi- 
nation to add 0.1 mL of 1.2 Ń hydrochforic aeid immedi- 
ately before the 10,0 mL of 0.01 N iodine VS, Calculate the 
guantity, in Penicillin G Units, in the portion of Injectable 
Suspension taken by the formula: 

(U 2D)(F)(B - I) 

in which i is the labeled guantity, in Penicillin G Units, En 
the volume of Injectable Suspension taken, D is the eoncen- 
tration, En Penicillin G Units per ml, of the 4sscry prepara¬ 
tion on the basis of the labeled quantity in the portion of 
Injectable Suspension taken and the exfent of dilution, and 
the other terms are as defined therein. 

Assay for dihydrostreptomycin— Proeeed as directed for 
the turbidEmetnc assay for dfhydrostreptomydn as directed 
under Antibiotics—Microbtai Assays (81), using an accurately 
measured vofume of Injectable Suspension dEluted quantita- 
tivety with water to yield a Test Dilution having a concentra- 
tion assumed to be equa! to the median dose level of Ihe 
Standard. 

Assay for prednisolone— 

Standard preparation —Prepare as directed for Standard 
Preparation unaer Single-stemid Assay (511), using USP Pred¬ 
nisolone RS. 

Assay preparation —Transfer to a separator an accurately 
measured volurne of Injectable Suspension, and add 15 mL 
of water. Extraet with three 25-mL pordons and finafly with 
one 20-mL portion of chloroform, fEltering each portion 
through chloroform-washed cotton into a 100 -ml volumet- 
ric fiask. Add chloroform to volume, and mix. PEpet 20 mL 
of this solution into a suitable glass-stoppered fiask or tubę, 
evaporate the chloroform on a steam bath just to dryness, 
cool, and dissolve the resfdue In 2.0 mL, accurately meas¬ 
ured, of a mixture of equal volumes of chloroform and afco- 
hol. 

Procedurę —Proeeed as directed for Single-Steroid Assay 
(511), using Sofvent A to devdop the chromatogram. Calcu¬ 
late the guantity, in mg, of prednisolone (C 21 H 2 &O 5 ) in each 
mL of the Injectable Suspension taken by the formula: 

0.01 (C/ V){Au / As) 

in which the terms are as defined therein. 


Penicillin G Procaine, Neomycin and 
Polymyxin B Sulfates, and 
Hydrocortisone Acetate Topical 
Syspemsion 

» Penicillin G Procaine, Neomycin and Polymyxin 
B Sulfates, and Hydrocortisone Acetate Topical 
Suspension is a suspension of Penicillin G Pro¬ 
caine, Neomycin Sulfate, Polymyxin B Sulfate and 
Hydrocortisone Acetate in Peanut Oii or Sesame 
Oil. It may contain one or morę suitable dispers- 
ing and suspending agents. It contains not less 
than 90.0 percent and not morę than 140.0 per¬ 
cent of the labeled amounts of Penicillin G Units, 
of neomycin, and of polymyxin B Units, and not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of hydro¬ 
cortisone acetate (C 2 jH 32 0 6 ). 

Packaging and storage —Preserve in weil-dosed contain- 
ers. 
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labeling— Labę! it to indicate that it is intended for veteri- 
nary use oniy. 

USP Reference standards (11)— 

USP Hydrocortisone Acetale RS 
USP Neomycin Sulfate RS 
USP Penicmin C Potassium RS 
USP Polymyxin B Sulfate RS 

Waler Determination, Method / {921): not morę than 
10%, 20 mL of a mixture of tofuene and methanol (7:3) 
being used in place of methanol in the titration vesseL 


Change to read: 

Assay for penkfllin C —Proceed as directed for penicillin 
C under Antibioties—Microbial Assays (81), usina an accu- 
rately measured volume of Topical Suspension blended for 
2 minutes in a high-speed glass biender jar with 499 .0 ml 
ol *Buffer B. 1 * p* 1-^20175 and 1.0 mL or polysorbate 80. 
Altów to stand for 10 minutes, and dilute an accurately 
measured volume of the aqueous phase quantitativefy and 
stepwise with *Buffer B.l m (CW i-M*woin to obtain a Test Dilu- 
tion havinq a concentration of penicillin G assumed to be 
equal to the median dose level of the Standard. 


Change to read: 


Penicillin O Procaine and Novobiocin 
Sodium Intramammary Infusion 

» Penicillin G Procaine and Novobiocin Sodium 
Intramammary Infusion is a suspension of Penicil¬ 
lin G Procaine and Novobiocrn Sodium in a suita- 
ble vegetable oil vehicle, It contains a suitable 
preservative and suspending agent. It contains 
not less than 90.0 percent and not morę than 
125.0 percent of tne labeled amounts of Penicil¬ 
lin G Units and novobiocin (C 31 H 36 N 2 O 11 ). 

Packaging and storage —Preserve in disposable syringes 
that are well-closed containers. 

iabelEng —Labd it to indicate that it is for veterinary use 
only. 

USP Reference standards (11)— 

USP Novobiocin RS 

USP Penicillin G Potassium RS 

Waler Determination, Method I (921): not morę than 
1.0%, 20 mL of a mixture of toluene and methanol (7:3) 
being used in place of methanol in the titration vessel. 


Assay for neomycin —Proceed as directed for neomycin 
under Antibioties—Microbial Assays <81), using an accurately 
measured volume of Topical Suspension shaken in a 
separator with about 50 mL of ether, and extracted with 
four 20-mL portions of # Butler 6.3* (cn i Combine 

the aqueous extracts, and dilute with *Butfer (cw 
201 n to an appropriate volume to obtain a stoclc solution. To 
an accurately measured volume of this stock solution add an 
accurately measured volume of penidllmase sufficient to im 
activate the penicillin G therein, heat at 37° for 30 minutes, 
and dilute quantitatively and stepwise with m Buffer S.3* ( cni. 
Mjy-2 oi ?) to obtain a fest DHution having a concentration of 
neomycin assumed to be equal to the median dose tevel of 
the Standard. 


Change to read: 

Assay for polymyxm B—Proceed as directed for 
poiymyxin B under Antibioties—Microbial Assays (81), using 
an accurately measured volume of Topical Suspension 
blended for 2 minutes in a high-speed glass biender jar cor- 
taining 499.0 mL of *Buffer B.6% { cn i-Mąy-2013 and 1.0 mL of 
polysorbate 80, Allow to stand for 10 minutes, and to an 
accurately measured volume of the agueous phase add an 
accurately measured volume of penicillinase sufficient to in- 
activate the penicillin G therein. Heat the solution at 37° for 
30 minutes, and dilute quantitatively and stepwise with 
*Buffer B.óm (cn i-May-2oj7) to obtain a Test DHution having a 
concentration of polymyxin assumed to be equal to the me¬ 
dian dose level of the Standard, Add to each test dilution of 
the Standard a quantity of USP Neomycin Sulfate RS dis- 
solved in m Buffer 8.6* 1CN to obtain the same con¬ 

centration of neomycin present in the Test Dilution. 

Assay for hydrocortisone acetate— Using an accurately 
measured volume of Topical Suspension, proceed as di¬ 
rected in the Assay under Hydrocortisone Acetate Lotion. 


Change to read: 

Assay for penkHłin G— Proceed as directed for penicillin 
C under Antibioties—Microbial Assays (81), except to use 
Staphylococcus aureus ATCC No. 12692 as the test organism, 
Prepare the inoculum by growing the organism at 32° to 
35° for 24 hours on Medium 1 to which has been added a 
solution of novobiocin sodium, containing the equivalent of 
2,5 mg of novobiodn per mL that has been filtered through 
a membranę filier having a 0.2-pm porosi ty, so that the 
medium contains the equivalent of lOjig of novobiocin per 
ml, Use an inoculum composition of about 5 mL of stock 
suspension tn each 100 mL of Medium 1. Expel the contents 
of a syringe of Intramammary Infusion into a high-speed 
glass biender iąr containing 1.0 mL of polysorbate 80 and 
499.0 ml of *Buffer BJ* <cn 1 and blend for 3 to 

5 minutes. Allow to stand for 10 minutes, and dilute an ac¬ 
curately measured volume of the aqueous phase quantita- 
tively and stepwise with *Buffer BJ# (cn^mJESdi?) to obtain a 
Test Dilution having a concentration of penicillin G assumed 
to be equal to the median dose leYel of the Standard. 


Change to read: 

Assay for novobiocin —Proceed as directed for novobiocrn 
under Anlibiotics^Microbial Assays (81), expeflrng the con¬ 
tents of a syringe of Intramammary Infusion into a high- 
speed biender jar containing 1.0 ml of polysorbate 80 and 
499,0 mL of * Buffet 8.3 # (cn i.May.2oi/> and blend for 3 to 
5 minutes. Allow to stand for 10 minutes. To an accurately 
measured volume of the aqueous phase add sufficient 
penicillinase to Enactivate the penicillin G therein, and dilute 
quantitatively and stepwise with *Buffer <cn 1-1^201^ to 
obtain a Test Dilution naving a concentration of novobiocin 
assumed to be equai to the median dose level of the Stan¬ 
dard. [notę —Storę this Test Dilution at 37° for 30 minutes 
and allow to cool before using it to fili the cylinders on the 
plates.] 
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Penicillin G Sodium 



CuH^NiNaCW 356.37 

4-Thia4-azabicyelo[3* *2.0]heptane-2-carboxylic acid, 3,3-di- 
methyl-7-oxo~6-[(phenylacetyl)amtno]-, [Z5-(2a y 5cc,6/3)h 
monosodium salt; 

Monosodium (2S,5/?,ófl)-3,3“dimethyl-7-oxo-6-(2-pheny- 
lacetamido)-4-thia-1-azabicydo[3,2*0]heptane-2-carboxv!- 
ate [69-57-8], 

DEFINITION 

Penidlltn C Sodium has a potency of NLT 1500 and NMT 
1750 Penidlltn C Unlts/mg. 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197K) 

• B. Identification Tests—General (191), Sodium: Meets 

the reąuirements 

AS5AY 

• Procedurę 

Solution A: 0.01 M monobasic potassium phosphate 
Mobile phase: Methanol and Solution A (40:60) 

System suitabillty solution: 04 mg/mL each of USP 
Penidllin G Potassium RS and 2-phenyłaeetamide in 
water 

Standard solution; 0.1 mg/mL of USP Penidllin G Po* 
tassium RS in water. Shake as needed to dissofve. This 
solution contains about 160 Penicillin G Units/mL, 
Sample solution: 04 mg/mL of Penidllin G Sodium tn 
water 

Chromatographlc system 
(See Chromotograpny {62 1), System Suitability,) 

Modę: LC 

Detector: UV 220 nm 
Column: Lć-mm x 10-cm; 5*pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 10jiL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for 2-pheny- 
lacetamide and penidllin G are about 0.8 and 1 *0, 
respectively.] 

Suitability reąurrements 

Resolution: NLT 2.0 between 2*phenylacetamide and 
penidllin G, System suitability solution 
Column efficrency: NLT 1000 theoretical plates, 
Standard solution 

Talling factor: NMT 2*0, Standard solution 
Relatrve standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the potency of penicillin G sodium, in Penidl¬ 
lin G Units/mg, In the portion of Penidllin C Sodiurr 
taken: 

Result - (ryfrs) x (C$/Cu) x P 

tu = peak response of penidllin G from the Sample 
solution 

r* - peak response of penidllin G from the 
S fon dard solution 

Q - concentration of USP Penidllin G Potassium RS 
tn the Standard solution (mg/mL) 

C u - concentration of Penidllin G Sodium in the 
Sample solution (mg/mL) 


P = potency of penidllin G in USP Penidllin G 
Potassium RS (Penidllin G Units/mg) 
Acceptance criteria: 1500-1750 Penlcillin G Units/mg 

SPECfFIC TESTS 

» Crystalunity (695): Meets the reąuirements 

* PH (791) 

Sample solution: 60 mg/mL of Penidllin G Sodium in 
water 

Acceptance criteria: 5 *0-7. 5 
o Lass on Drying (731) 

Sample: 100 mg of Penidllin G Sodium 
Anafysis: Dry the Sample in a eapillary-stoppered boltle 
under a vacuum at a pressure NMT 5 mm of mercury 
at 60° for 3 h* 

Acceptance criteria: NMT 1.5% 

* Sterility Tests (71): Where the label States that Penicillin 

G Sodium is sterile, rt meets the reąuirements when 
tested as directed in Test for Sterility of the Product to Be 
£xamined, Membranę Filtration. 

* Bacterial Endotoxins Test (85): Where the label States 

that Penicillin G Sodium is stenie or it must be subjected 
to further processing during the preparation of injectable 
dosage forms, it contains NMT 0.01 USP Endotoxin 
Units/100 Penidllin G Units* 

ADDITtONAL REQUIREMENTS 

* Packacinc and Storage: Preserve in tight containers. 

* Labeling: Where it is intended for use in preparing in¬ 
jectable dosage forms, the label States that it is stenie or 
must be subjected to further processing during the prep¬ 
aration of injectable dosage forms. 

* USP Reference Standards (11) 

USP Endotoxin RS 

USP Penicillin G Potassium RS 

USP Penidllin G Sodium RS 


Penicillin C Sodium for Injection 

DEFINITION 

Penidllin G Sodium for Injection is stenie Penidllin G So¬ 
dium or a sterile rmxture of Penicillin G Sodium and NLT 
4*0% and NMT 5*0% of Sodium Citrate, of which NMT 
045% may be replaced by Citric Acid. It contains NLT 
90.0% and NMT 120,0% of the labeled amount of peni- 
ciflin G. In addition, where it contains Sodium Citrate, it 
has a potency of NLT 1420 and NMT 1667 Penicillin G 
Units/mg. 

IDENTIFICATION 

* A* thin-Layer Chroiyiatography 

Solution A: Acetone, 04 M citric acid, and 04 M so¬ 
dium citrate (2:1:1) 

Standard solution: Prepare a solution containing the 
equiva!ent of 12,000 Penicillin G Units/mL from USP 
Penidllin G Potassium RS in Solution A. 

Sample solution: Nominally 12,000 Penicillin C Units/ 
mL from Penidllin G Sodium for Injection in Solution A 
Chromatographic system 
(See Chromotograpny (621), Thin-Layer Chromato- 
graphy,) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel mixture 

Application yolume: 20 pL 
Developing solvent system: Toluene, dioxane, and 
glacial acetie acid (90:25:4) 

Spray reagent 1: Starch TS 

Spray reagent 2: lodine TS diluted 1 in 10 wrth water 
Analysis 

Samples: Standard solution and Sample solution 
Place the piąte in a suitable chromatographic chamber, 
Develop the chroma tog ram using the Developing sol - 
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vent system untii the solvent front has moved three- 
fourths of the length of the piąte. Remove the piąte 
from the chamber, mark the so!vent front, and allow 
to air-dry. Spray the piąte with Spray reagent 1 fol- 
lowed by Spray reagent Z Pen id (lin G appears as a 
white spot on a purple background. 

Acceptance criteria: The flr value of the penicillin G 
spot from the Sample solution corresponds to that from 
the Standard solution . 

ASSAY 
* Procedurę 

Solution A: 0.01 M monobasic potassium phosphate 
Mobile phase: Methanol and Solution A (40:60) 

System suitability solution: 0,1 mg/mL each of USP 
Penicillin G Potassium RS and 2-phenylacetamide in 
water 

Standard solution: 0.1 mg/mL of USP Penicillin G Po¬ 
tassium RS in water Shake as needed to dissolve. This 
solution contains about 160 Penicillin C Units/mL. 
Sample solution 1 (where it rs represented as being in a 
single-dose Container): Oonstitute Penicillin G Sodium 
for Injection as directed in the labeling. Withdraw alt of 
the withdrawable contents, using a hypodermic needle 
and syhnge, and dilute with water to obtain a solution 
containing nominally 160 Penicillin G Units/mL. 

Sample solution 2 (where the tabel States the ouantity 
of penicillin G in a given volume of constituted solu- 
Ilon): Constitute Penicillin G Sodium for Injection as 
directed in the labeltng. Dilute a suitable afiquot of the 
constituted solution with water to obtain a solution 
containing nominally 160 Penicillin G Units/mL. 

Sample solution 3 (where it contains sodium citrate): 
Transfer about 50 mg of the Penicillin G Sodium for ln- 
jection to a 500-mL volumetric fiask, add about 400 ml 
of water, and shake to dissolve. Dilute with water to 
vo1ume, and mix. 

Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 10-cm; 5-pm packing LI 
Flow ratę: 1 ml/mtn 
Injection voiume: IOjjL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—The re3ative retenlion times for 2-pheny- 
lacetamide and penicillin G are about 0.8 ano 1.0, 
respectively.] 

Suitability reguirements 

Resolution: NLT 2.0 between 2-phenylacetamide and 
penicillin G, System suitability solution 
Column efficiency: NLT 1000 theoretical plates. 
Standard solution 

Tailing factor: NMT 2.0, Standard solution 
Relative standard deviation; NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 1, 
Sample solution 2 f or Sample solution 3 
Perform the Assay on 10 containers where it is repre¬ 
sented as being in a single-dose Container and, if nec- 
essary, on 10 containers where the labę! States the 
quantity of penicillin G in a given voiume of consti- 
tuted solution. Use the individua! results to determine 
the Uniformity of Dosage Units and the average of the 
results as the Assay vafue. 

Calculate the percentage of the labeled amount of pen- 
icitlin G In the Container or in the portion of consti¬ 
tuted solution taken: 


r u - peak response from Sample solution I or 
Sample solution 2 

fi = peak response from the Standard solution 

Q - concentration of USP Penicillin G Potassium RS 

in the Standard solution (mg/mL) 

C u = nominał concentration of Sample solution 1 or 
Sample solution 2 (Penicillin G Units/mL) 

P - potency of penicillin G in USP Penicillin G 
Potassium RS (Penicillin G Units/mg) 

Calculate the potency, in Penicillin G Units/mg, in the 
portion of Penicillin G Sodium for Injection taken: 

Result - (ru/n) x (Cs/Cu) x P 

ru - peak response from Sample solution 3 
n = peak response f rom the Standard solution 

C s - concentration of USP Penicillin G Potassium RS 

in the Standard solution (mg/mL) 

Q/ = concentration of Penicillin G Sodium for 
Injection in Sample solution 3 (mg/mL) 

P = potency of penicillin G in USP Penicillin G 
Potassium RS (Penicillin G Units/mg) 
Acceptance criteria: 90.0%-120.0% of the labeled 
amount of penicillin G. Where Penicillin G Sodium for 
Injection contains sodium citrate, it has a potency of 
NLT 1420 and NMT 1667 Penicillin G Units/mg. 

PERFORMANCE TEST $ 

* Uniformity of Dosage Units (905): Meets the require- 
ments, Perform the Assay on 10 containers where it is 
represented as being in a single-dose Container and, if 
necessary, on 10 containers where the label States the 
quantity of penicillin G in a given volume of constituted 
solution. Use the indMduai results to determine the Uni- 
formity of Dosage Units and the average of the results as 
the Assay value. 

5PECIFIC TE5TS 

* iNjECTIONS AND IMPLANTED DftUG PRODUCTS (1), SpedfiC 

Tests, Completeness and darity of Solutions: At the time of 
use, it meets the requirements. 

* Crystallinity (695): Meets the reąuirements 

* Sterility Tests (71): It meets the requirements when 
tested as directed in Test for Steńlity of the Product to Be 
Examined, Membranę Filtration. 

* BACTERIAL Endotoxins Test (85): It contains NMT 0.01 
USP Endotoxin Unfts/100 Penicillin G Units. 

* PH (791) 

Sample solution: A solution containing 60 mg/mL 
Acceptance criteria: 5.0-7.5. Where it is labeled as 
containing sodium citrate, the pH is between 6.0 and 

7.5. 

* LOSS ON DRYING (731) 

Sample: 100 mg of Penicillin G Sodium for Injection 
Analysis; Dry the Sample in a capillary-stoppered bottle 
under vacuum at a pressure NMT 5 mm of mercury at 
60° for 3 h. 

Acceptance criteria: NMT 1.5% 

* Particulate Matter in Injections (788): Meets the re- 
quirements for smailwolume injections 

* Labeling (7), iabels and iabeling for Injectable Products: 
Meets the requirements 

ADDITIONAL REQUJREMENT5 


C hangę to read: 

• Packaging and Storage: Preserve as described in % Pack¬ 
aging ond Storage Reguirements (659), Injection Packaging, 
Packaging for eonstitutlon* (cn i-Miy-2oi7> 


Result - (rdn) x (Cs/ Cu) x P x 1 00 
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• USP Reference Standards (11) 

USP Endotoxin RS 

USP Penidllin G Potassium RS 


Penicillin V 



C, 6 H 18 N 2 O s S 350.39 

4-Thia-1 -azablcydo[3.2,0]heptane-2-carboxy[ic acid, 3,3-di- 
nnethy3’7-oxo-ó-[(phenoxyacetyl)amino]-, t25-(JZoc y 5 oc^ 6/J)] 
(2S / 5R / 6R)-3,3-Dimethyl-7-oxo-6-(2-phenoxyacetamido)- 
4-thia4 -azabicydo[3.2.Q]heptane-2-carboxylic add 
[87-08-1 ]. 

DEFINITION 

Penicillin V has a potency of NLT 1525 and NMT 1780 PenL 
dllin V Units/mg. 

IDENTIFICATION 

* A* iNFRARED ABSORPTION (197K) 

Sample: Do not dry. 

Acceptance criteria: Meets the requlrements 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrile, glacial acetic add, and 
water (350: 5.75: 650) 

System suitabiiity solution: 2.5 mg/mL each of USP 
Penicillin G Potassium RS and USP Penicillin V Potassium 
RS 3n Mobile phase 

Standard solution: 2.5 mg/mL of USP Penicillin V Po¬ 
tassium RS in Mobile phase 

Sample solution: 2.5 mg/mL of Penicillin V in Mobile 
phase 

Chromatographic system 

(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 254 nnn 
Column: 4-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
injectron volume: 10 pL 
System suitabiiity 

5 a m p J e s: Sys tem s uitab Hity solution a n d 5 1andard 
solution 

[NOTĘ—The relative retention times for p-hydrox- 
ypenidlJin V, penicillin G, and penicillin V are about 
0.4, 0.8, and 1.0, respeetivefy,] 

Suitabiiity requirements 

Resolution: NLT 3.0 between penicillin G and penicil- 
lin V, System suitabiiity solution 
Column efficiency: NLT 1800 theoretical plates, Sys¬ 
tem suitabiiity solution 

Relative standard deviation: NMT 1.0% for penicil- 
[in V potassium, Standard solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the potency of penicillin V potassium, in Peni¬ 
cillin V Units/mg, in the portion of Penicillin V taken: 

Resutt - (ru/fs) x (Cs/ Cu) x P 

m - sum of the peak responses of p- 

hydroxypenicilfin V and penicillin V from the 
Sample solution 


rs - sum of the peak responses of p- 

hydroxypenidllin V and penicillin V from the 
Standard solution 

Cj - concentration of USP Penicillin V Potassium RS 
in the Standard solution (mg/mL) 

Cu - concentration of Penicillin V in the Sample 
solution (mg/mL) 

P - potency of penicillin V in USP Penicillin V 
Potassium RS (Penicillin V Units/mg) 
Acceptance criteria: 1525-1780 Penicillin V Units/mg 

impurities 

* Limit of Phenokyacetic Acid 

Mobile phase: Acetonitrile, glacial acetic acid, and 
water (35:1:65) 

Diluent: pH 6.6 phosphate buffer (see Reagents, Indica - 
tors, and Solutions—Buffer Solutions) 

Standard solution: 04 mg/mL of phenoxyacetic acid in 
Diluent 

Sample solution: 20.0 mg/mL of Penidifin V in Diluent 
Use this solution on the day prepared, 
Chromatographic system 
(See Chromatograpny (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
tnjection voiume: 20 j.iL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity requiremen£s 
Tailing factor: NMT 1 *5 
Relative standard deviation; NMT 2.0% 

Analysis * 

Samples: Standard solution and Sample solution 
Calculate the percentage of phenoxyacetic acid in the 
portion of Penicillin V taken: 

Resuit - (rjr 5 ) x (C$/Cu) x 100 

r u - peak area of phenoxyacetic acid from the 
Sample solution 

r$ = peak area of phenoxyacetic acid from the 
Standard solution 

- concentration of phenoxyacet]e acid in the 
Standard solution (mg/mL) 

Cu = concentration of Penicillin V in the Sample 
solution (mg/mL) 

Acceptance criteria: NMT 0,5% 

* Limit of /j-Hydrokypenicilun V 

Mobile phase, System suitabiiity solution, Standard 
solution, Sample solution, Chromatographic system 
and System suitabiiity: Proceed as directed in the 
Assay. 

Analysis 

Sample: Sample solution 

Calculate the percentage of p4iydroxypenldllin V in the 
portion of Penicillin V taken: 

Resuit - ( ru/rj ) x 100 

ru - peak response of p-hydroxypenicillin V from 
the Sample solution 

r T = sum of the peak responses of p- 

hydroxypenicillin V and penicillin V 
Acceptance criteria: NMT 5,0% 

SPECIFIC TESTS 

9 Crystałunity (695): Meets the requirements 

* PH {791} 

Sample solution: Prepare a suspension containing 
30 mg/mL of Penicillin V in water 
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Acceptance criteria: 2.5-4.0 
o Water Determination (921), Method I: NMT 2.0% 

ADD1TI0NAL REQUIR£M£NT5 

o Packaging and Storage: Preserve in tight containers, 

■ Labeling: Label it to indicate that it is to be used in the 
manufacture of nonpa ren terał drugs only. 

® USP Reference Standards (11) 

USP Peniciliin G Potassium RS 

USP PenTciflin V RS 

USP Peniciliin V Potassium RS 


PeraBcSBBSrB V for Orał SuspeiisSoai 

DEF1N1TION 

PeniciHin V for Orał Suspenslon is a dry mixture of Peniciliin 
V with or without one or morę suitable buffers, colors, 
flavors, and suspending agents. It contains NLT 90.0% 
and NMT 120.0% of the labeled number of Peniciliin V 
Units when constituted as directed, 

IDENTIFICATION 

® A. The retention time of the peniciliin V peak of the 
Somple solution corresponds to that of the Standard soiu- 
thn, as obtained in the Assay. 

ASSAY 
o Procedurę 

Mobile phase: Acetonitrile, glacial acetic acid, and 
water (350: 5.75: 650) 

System suitability solution: 2.5 mg/ml each of USP 
Peniciliin G Potassium RS and USP Peniciliin V Potassium 
RS in Mobile phase 

Standard solution: 2.5 mg/mL of USP Peniciliin V Po¬ 
tassium RS in Mobile phase 

Sample solution: Constitute Peniciliin V for Orał Sus¬ 
pension as directed in the labeling. Transfer a suitable 
aliguot, freshiy mixed and free from air bubbles, and 
containing about 400,000 Peniciliin V Units to a suita¬ 
ble Yolumetric fiask. Dilute with Mobile phase to voL 
ume, and mix to obtain a solution containing nomlnalty 
about 4000 Penidiiin V Umts/mL Pass a portion of this 
solution through a suitable filter of G.5-pm or finer porę 
size. 

Chromatographrc system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 10 ^iL 
System suitability 

Sam pies: System suitability solution and Standard 
solution 

[NOTĘ—The refative retention limes for />bydrox- 
ypeniciilin V, penidiiin G, and peniciliin V are about 
0.4, 0.8, and 1* *0, respecttveiy.] 

Suitability requirements 

Resolution: NLT 3.0 between peniciliin G and penidi¬ 
iin V, System suitability solution 
Column efficiency: NLT 1800 theoretical plates for 
peniciliin V, System suitability solution 
Relative standard deviation: NMT 1.0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled number of Peni- 
dllln V Units in the portion of Peniciliin V for Orał Sus¬ 
pension taken: 

Result - (rcj/rs) x (G/Cy) x P x 100 


fu - sum of the peak responses of p- 

hydroxypenicillin V and peniciliin V from the 
Sample solution 

r$ - sum of the peak responses of p- 

hydroxypenidiiin V and peniciliin V from the 
Standard solution 

C 5 - concentration of USP Peniciliin V Potassium RS 
in the Standard soiution (mg/mL) 

Cu = nominał concentration of peniciliin V tn the 
Sample solution (Peniciliin V Units/mL) 

P - potency of peniciliin V in USP Peniciliin V 
Potassium RS (Peniciliin V Units/mg) 
Acceptance criteria: 90.0%-] 20.0% 

PERFORMANCE TEST5 
□ Uniformity of Dosage Units (905) 

For sofids packaged in srngle-unit containers: Meets 
the requirements 

® Deuverable VoujfVłE (698): Meets the reguirements 

SPECIFIC TESTS 

O PH (791) 

Sample solution: Constitute as directed in the labeling. 
Acceptance criteria: 2.0-4.0 

• Water Determenation (921 ), Method I : NMT 1.0% 

ADDITIONAL REQUIREMENTS 

® Packaging and Storage: Preserve in tight containers, 

* Labeling: It may be labeled In terms of the welght of 
enicillin V contained therein, in addiffon to or instead of 
nits, on the basis that 1600 Peniciliin V Units are equiv- 

alent to 1 mg of peniciliin V. 
o USP Reference Standards (11) 

USP Peniciliin G Potassium RS 

USP Peniciliin V RS 

USP Peniciliin V Potassium RS 


Peniciliin V Tablets 


DEFIN1TI0N 

Peniciliin V Tablets contain NLT 90,0% and NMT 120.0% of 
the labeled number of Peniciliin V Units, 

DOENTIFDCATS0N 

* A. The retention time of the peniciliin V peak of the 
Sample solution corresponds to that of the Standard solu¬ 
tion , as obtained in the Assay. 

ASSAY 
° Procedurę 

Mobile phase: Acetonitrile, glacial acetic acid, and 
water (350: 5.75: 650) 

System suitability solution: 2.5 mg/mL each of USP 
Penidiiin G Potassium RS and USP Penidiiin V Potassium 
RS in Mobile phase 

Standard solution: 2,5 mg/mL of USP Peniciliin V Po¬ 
tassium RS in Mobile phase 

Sample solution: NominalJy 4000 Peniciliin V Units/mL, 
in Mobile phase dissolved from finely powdered Tablets 
(NLT 20). Shake for about 5 min. Pass a portion of the 
solution through a suitable filter of 0.5-prn or finer porę 
size, 

Chromatographk system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 30<m; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 10 pL 
System suitability 

Samples: System suitability solution and Standard 
sofuthn 
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[Notę—T he relative retention times for />hydrox- 
ypenicilfin V, penicilfin C, and penidllin V are about 
0.4, 0.8, and 1.0, respectlvely.] 

Suitability reguirements 

Resolutlon: NLT 3.0 between peniciilin G and perfcil- 
lin V, System suita biiity solution 
Column effidency: NLT 1800 theoretical plates, Sys¬ 
tem suitability sofution 

Relative standard deviation: NMT 1.0% for penie! I- 
lin V potassium, Standard sofution 
Analysis 

Samples: Standard solution and Sampfe sofution 
Calculate the percentage of the labeled number of Peni¬ 
dllin V Units in the portion of Tablets taken: 

Result - (r^M) x (Cs/G;) x P x 100 

fu - sum of the peak responses of /> 

hydroxypenicillin V and penidllin V from the 
Sampie solution 

rs - sum of the peak responses of p - 

hydroxypenicillin V and penidllin V from the 
Standard solution 

Cs - concentration of USP Penidllin V Potassium RS 
in the Standard solution (mg/mL) 

G = nominał concentration of peniciilin V in the 
Somple solution (Peniciilin V Unlts/mL) 

P - potency of penidllin V in USP Peniciilin V 
Potassium RS (Penidllin V Units/mg) 
Acceptance criteria: 90.0%-l 20.0% 

PERFORMANCE TESTS 
® DrSSOLUTION (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Standard solution: USP Peniciilin V Potassium RS in 
Medium 

Sampie solution: Sampfe per Dissolution (711). Diiute 
with Medium , if necessary, to a concentration that is 
similar to the Standard solution. 

Tolerances: NLT 75% (Q) of the labeled amount of 
peniciilin V (CińHjsN^OsS) is dissolved. 

9 Uniformity OF Dosacę Units (905): Meet the 
requirements 

SPEC1F1C TESTS 

* WATER Determination (921), Method I: NMT 3.0% 

ADDITIONAL REQU!REIVIENTS 

& Packaging and Storage; Presen/e in tight contatners. 
o Labeling: The Tablets may be labeled in terms of the 
weight of peniciilin V contained therein, in addition to or 
instead of Units, on the basis that 1 600 Penidllin V Units 
are equivalent to 1 mg of peniciilin V. 

• USP Reference Standard? (11) 

USP Peniciilin G Potassium RS 

USP Penidllin V RS 

USP Peniciilin V Potassium RS 


Penidllin V Benzathine 



(C 16 H 18 N 2 0 5 S) 2 . C, ć H ;o N-> 941.12 
4-Thia-l-azabicydo[3.2.0]heptane-2-carboxylic acid, 3,3- 
dimethyl-7-oxo-6-[(2-phenoxyacetyl)amino-], [2S-(2tx, 5a, 


6/3)]-, compd. with N,N'-bis(phenylmethyi)-1,2- 
ethanediamlne (2:1). 

(2S,5/ł,6/?)-3,3-Dlmethyh7-oxo-6-(2-phenoxyacetamido)’ 
4-thia-l -azabicyclo[3.2.0]heptane-2-carboxyIic acid 
compound with M,/V'-dibenzylethylenediamine (2:1) 
[5928-84-7]. 

Tetrahydrate 1013.21 [63690-57-3]. 

» Peniciilin V Benzathine has a potency of not 
less than 1060 and not morę than 1240 Peniciilin 

V Units per mg. 

Fackaging and storage— Presen/e in tight containers. 

USP Refereoce standards (11)— 

USP Penidllin V Potassium RS 
Crystaflllnity (695): meets the reąulrements. 
pH (791): between 4.0 and 6.5, in a suspension eon ta i n- 
ing about 30 mg per mL. 

Water Determmatiotn, Method I (921): between 5.0% 
and 8.0%. 

Fenianin V content—Transfer about 40 mg, accurately 
weighed, to a 100-mL volumetric fiask, add methanol to 
volume, and mix, Concomitantly determine the absorbances 
of this solution and of a simllarly prepared Standard solution 
prepared with about 30 mg of USP Peniciilin V Potassium RS 
at tne wavelength of maximum absorbance at about 276 
nm. Determine the percentage of penidllin V taken by the 
formula: 

P(ou i as) 

in which P is the percentage content of penidllin V in the 
USP Peniciilin V Potassium RS, and Qu and o 5 are the absorp- 
tivities of the solution of the spedmen and the Standard 
solution, respectively: between 623% and 72.5% is found. 

Assay— 

Standard preparation— Prepare as directed for Standard 
preparation unaer todometric Assay—Antibiotics (425) f using 
USP Penidllin V Potassium RS. 

Assay preparathns —Dissolve a quantity of Penidllin V 
Benzathine in 1.0 N sodium hydroxlde to obtain a solution 
containing 2000 Peniciilin V Units per mL. Pipet 2 mL of this 
solution into a glass-stoppered, 125-mL conical fiask, and 
use as the Assay preparation for lnactivation and titration. 
Diiute a quantity of Peniciilin V Benzathine quantitatively 
with water to ootain a suspension containing 2000 Penidllin 

V Units per mL. Pipet 2 mL of this suspension Into a glass- 
stoppered, 125-mL conical fiask, and use as the Assay prepa¬ 
ration for the Blank determination. 

Procedurę— Proceed as directed for Procedurę under lodo- 
metric Assay—Antibiotics (425), except in the lnactivation and 
titration of the spedmen to omit the addition of 2.0 mL of 
1.0 N sodium hydroxlde. Calcuiate the potency, in Peniciilin 

V Units per mq, in the Penidllin V Benzathine taken by the 
formula: 

(F)(B-f)/(2D) 

tn which D is the concentration, in mg per mL, of the Assay 
preparation for inactivation and titration on the basis of the 
weight of Peniciilin V Benzathine taken and the extent of 
dlfution. 


PenicillBn V Benzathine Orał Suspension 

» Peniciilin V Benzathine Orał Suspension con- 
tains not less than 90.0 percent and not morę 
than 120.0 percent of the labeled number of 
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Peniciiiin V Units per mL It contains one or morę 
suitable buffers, colors, dispersants, flavors, and 
preservatives. 

Padtasjing and stora ge—Preserve in tight containers, and 
storę in a refrigerator. 

LabeJmg—It may be labeled in terms of the weight of pen- 
icillin V contained therein, in addition to or instead of Units, 
on fhe basfs that 1 600 Peniciilin V Units are equivalent to 

1 mg of peniciilin V. 

USP Reference standard* (11)— 

USP Peniciilin V P otassium RS 
UniforniJty of dosage units (905)— 

For suspension packaged in sinGle-unit containers: meets 
the requjrements, 

DeiiverabSe volume (698): meets the requirements. 
pH (791): between 6.0 and 7.0. 

Assay— 

Standard preparation —-P rep are as directed for Standard 
preparation u na er lodometric Assay —Antibiotics (4 25), using 
USP Peniciilin V Potassium RS. 

Assay preparations —Dilute an accurately measured vol- 
ume of Orał Suspension, freshly mixed and free from alr 
bubbles, quantitatively with 1.0 N sodium hydroxide to ob- 
tain a solution containing 2000 Peniciilin V Units per mL. 
Pipet 2 mL of this solution into a glass-stoppered, 125-mL 
conicaf fiask, and use as the Assay preparation for lnactiva- 
tion and titration . Dilute an accurately measured volume of 
Ora! Suspension quantitative3y with water to obtain a sus- 
penslon containing 2000 Peniciilin V Units per mL. Pipet 

2 mL of this suspension into a gfass-stoppered, 125-mL conl- 
ca! fiask, and use as the Assay preparation for the Blank de - 
termination. 

Procedurę—Proceed as directed for Procedurę under lodo¬ 
metric Assay —Antibiotics (425), except in the lnactivatian and 
titration to o mit the addition of 2.0 mL of 1.0 N sodium 
hydroxide. Calcufate the quantity, in Peniciilin V Units, in 
each mL of the Orał Suspension taken by the formula: 

(T/ 2D)F(B - f) 

in which T is the labeled quantity, in Peniciilin V Units per 
mL, in the Orał Suspension, and D Es the concentration, in 
Peniciiiin V Units per mL, in the Assay preparation for Inacti- 
vation and titration on the basis of the volume of Orał Sus¬ 
pension taken and the extent of dilutlon. 


Penie 10 fi aro V Potassium 



CińHi/KNzOjS 388.48 

4-Thia-l -azabicyda[3.2.G]heptane-2-carboxylic acid, 3,3-di- 
methyl-7-Gxo-ó-[(phenoxyacetyl}amino]-, monopotasslum 
salt, [25-(2 a f 5 a t 6 /?}]-; 

Monopotassium (25,5fl,óR)-3,3-dimethyf-7-oxo-ó-(2'phen0x- 
y acetamido)-4-thi a-l -aza bicyclo [3.2.0]heptane-2-ca rboxy I- 
ate [132-98-9]. 

DEFINITION 

Peniciilin V Potassium has a potency of NLT 1 380 and NMT 
1610 Peniciiiin V Units/mg. 


IDENTIFICATION 
O A. IMFRAHED AbSORPTION (197K) 

* B. The retention ttme of the peniciilin V peak of the Scrm- 
pie solution corresponds to that of the Standard solution, 
as obtained in the Assay. 

o C. 

Diluent: Giycerin and water (25:14) 

Solution A: 106 mg/mL of sodium carbonate in water 
Solution B: 120 mg/mL of sodium sulfide in Diluent t 
prepared as follows. Dissolve sodium sulfide in Diluent, 
using about 45% of the finał volume and heat. Allow to 
cool, and dilute with Diluent to the finał volume. 
Solution C: 150 mg/mL of tartaric acid in water 
Sample solution: 0.1 g of Peniciilin V Potassium in 
2 mL of water 
Analysis 

Part 1: Add 1 mL of Solution A to the Sample solution 
and heat. 

Part 2: To the hot solution from Part 1 add 0,05 ml of 
Solution B. 

Part 3: Cool the mixture from Part 2 in iced water and 
add 2 mL of Solution C Allow to stand. 

Acceptance eriteria; Meets the requirements for Parts 
1 t 2 t and 3 

Part 1: No precipitate is formed. 

Part 2: No precipitate is formed. 

Part 3: A wbite precipitate is formed. 

ASSAY 
^ Procedurę 

Mobile phase: Acetonitnle, glacial acetic add, and 
water (350:5.75: 650) 

System suitability solution: 2.5 mg/mL each of USP 
Peniciilin G Potassium RS and USP Peniciilin V Potassium 
RS in Mobile phase 

Standard solution: 2.5 mg/mL of USP Peniciilin V Po¬ 
tassium RS in Mobile phase 

Sample solution: 2.5 mg/mL of Peniciilin V Potassium 
In Mobile phase 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column; 3,9-mm x 30-cm; 10-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 10 pL 
System suitability 

S a m p I es: Sys tem suitability solu tion a n d S tan dard 
solution 

[Notę—T he relative retention times for p-hydrox- 
ypenicillin V, peniciilin G, and peniciilin V are about 
0.4, 0.8, and 1.0, re$pectively.J 
Suitability requirements 

Resolution: NLT 3.0 between peniciilin G and penicil- 
Sin V, System suitability solution 
Relative standard deviation: NMT 1,0%, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the potency of peniciilin V potassium, in PenL 
ciliin V Units/mg, in the portion of Peniciilin V Potas¬ 
sium taken: 

Result = (fu/fs) x (Cs/Cu) x P 

ru = sum of the p-hydroxypenicillin V and peniciilin 

V peak responses from the Sample solution 

r$ - sum of the p-hydroxypeniciinn V and peniciilin 

V peak responses from the Standard solution 
O = concentration of USP Peniciilin V Potassium RS 

in the Standard solution (mg/mL) 

Cu - concentration of Peniciilin V Potassium in the 
Sample solution (mg/mL) 

P - potency of USP Peniciilin V Potassium RS 
(Peniciilin V Units/mg) 
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Acceptance criteria: 1380-1610 Pemcillin V Units/mg 

IMPURITIES 

* Limit of Phenoxyacetic Acid 

Mobile phase: Acelonitrile, glacia! acetic acid, and 
water (35:1:65) 

Diluent: pH 6.6 phosphate buffer (see Reagents, indko - 
tors , and Solutions—Buffer Solutions) 

Standard soiution: 04 mg/ml of phenoxyaeetic acid in 
Diluent 

Sample soiution: 20 mg/mL of Penicillin V Potassium in 
Diluent Use thls soiution on the day prepared. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Coiumn: 4.6-mm x 25-cm; 5-pm packi ng LI 
Fiow ratę: 1 mL/min 
Injection uoiume: 20 p_L 
System suitability 
Sample: Standard soiution 
Suitability requirements 
Tailing factor: NMT 1.5 
Relative standard deviatron: NMT 2.0% 

Analysis 

Sam pies: Standard soiution and Sample soiution 
Calculate the percentage of phenQxyaeetic acid in the 
portion of Penicillin V Potassium talcen: 

Result “ (ru/rć) x (Q/C u ) x 100 

ry - phenoxyacetic acid peak response from the 
Sample soiution 

rs - phenoxyacetic acid peak response from the 
Standard soiution 

Cs = concentration of phenoxyacetic acid in the 
Standard soiution (mg/mL) 

Q/ - concentration of Penidllln V Potassium in the 
Sample soiution (mg/mL) 

Acceptance criteria: NMT 0.5% 

» LIMIT OF p- HYDR0X YPENICIL11N V 

Mobiie phase, System suitability soiution, Standard 
soiution, Sample soiution, Chromatographic system, 
and System suitability: Proceed as directed in the 
Assoy . 

Analysis 

Sample: Sample soiution 

Calculate the percentage of p-hydroxy penicillin V in the 
portion of Penidllln V Potassium taken: 

Result - (fu/r T ) x 100 

ru = />hydroxypenicillin V peak response from the 
Sample soiution 

r T = sum of the />hydroxypenici]lin V and penicillin 
V peak responses from the Sample soiution 
Acceptance criteria: NMT 5.0% 

SPECIFIC TESTS 

o Optical ROTATION {781S), Spedfic Rotation 

Sample soiution: 1 0 mg/mL of Penicillin V Potassium in 
carbon dioxide-free water 
Acceptance criteria: * *220 n to +235° 

* Crystałunsty (695): Meets the requirements 

* PH (791) 

Sample soiution: 30 mg/mL of Penicillin V Potassium In 
water 

Acceptance criteria: 4.0-7.5 
® Loss on Drying (731) 

Sample: 100 mg of Penicillin V Potassium 
Analysis: Dry the Sample En a capillary-stoppered bottle 
uncler vacuum at 60° for 3 h. 


Acceptance criteria: NMT 1.5% 

ADD0TIONAL REQUIREMENT5 

* Packacinc and Sto rag e: Preserve in tight containers. 

* Labeling : La bel it to indicate that it is to be used in the 

manufacture of nonparenteral drugs only. 

* USP Reference Standards ( 11) 

USP Penicillin G Potassium RS 
USP Penicillin V Potassium RS 


PenicilBin V Potassium for Oraj Soiution 

DEFIN1TION 

Penicillin V Potassium for Orał Soiution is a dry mixture of 
Penicillin V Potassium with or without one or morę suita- 
ble buffers, coiors, flavors, preservatives, and suspending 
agents. It contains NLT 90.0% and NMT 1 35,0% of the 
labded number of Penicillin V Units when constituted as 
directed, 

1DENTBF9CATION 

* A. The retention time of the penicillin V peak of the 

Sample soiution corresponds to that of the Standard solm 
tlon , as obtained in the Aisoy, 

ASSAY 

* Procedurę 

Mobiie phase: Acetonitriie, gladai acetic acid, and 
water (350: 5.75: 650) 

System suitability soiution: 2.5 mg/mL each of USP 
Penicillin G Potassium RS and USP Penicillin V Potassium 
R5 in Mobile phase 

Standard soiution: 2.5 mg/mL of USP Penicillin V Po¬ 
tassium RS In Mobile phase 

Sample soiution: Constitute Penicillin V Potassium for 
Orał Soiution as directed in the fabeling. Transfer a suit- 
a ble aliquot containing nominally 400,000 Penicillin V 
Units to a suitable volumetrie fiask. Di lute with Mobile 
phase to volume, and mix to obtain a soiution contain¬ 
ing nominally 4000 Penicillin V Units/mL. Pass a portion 
of this soiution through a suitable fi Eter of 0.5-pm or 
finer porę size. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Coiumn: 4-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 10 pL 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

[Notę—T he relative retention times for p-hydrox- 
ypenidlltn V, penicillin G, and penicillin V are about 
0.4, 0,8, and 1,0, respecth/ely.j 
Suitability requirements 

Resolution: NLT 3.0 between penicillin G and penicil- 
fin V, System suitability soiution 
Coiumn efficieney: NLT 1800 theoretical plates. Sys¬ 
tem suitability soiution 

Reiative standard deviation; NMT 1.0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calcu late the percentage of the labeled number of Peni- 
dilin V Units in the portion of Penicillin V Potassium 
for Orał Soiution taken: 

Resuft - (rjrs) x (Cj/Cu) x P x 100 
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r u - sum of the peak responses of p- 

hydroxypenicilfin V and penicillin V from the 
Sample solution 

r$ - sum of the peak responses of p- 

hydroxypenici!iin V and penicillin V from the 
Standard solution 

Q - concentration of USP Penicillin V Potassium RS 
in the Standard solution (mg/mL) 

Cu - nominał concentration of penicillin V in the 
Sample solution (Penicillin V Units/mL) 

P — potency of penicillin V in USP Penicillin V 
Potassium RS (Penicillin V Units/mg) 
Acceptance criteria: 9Q.Q%-135.0% 

PERFORMANCE TESTS 

* Unłformity of Dosage Units (905) 

For solids packaged in srngle-unit containers: Meets 
the requirements 

» Deuverabie Voluwie (698): Meets the requirements 

5PECIFIC TESTS 

* PH (791) 

Sample solution: Constftute as directed in the labeling, 
Acceptance criteria: 5.0-7.5 
9 Watek Deterh/hnation (921), Method I: NMT 1.0% 

ADD1TIONAL REQUIREMENT$ 

* Packagimg and Storage: Preserve in tight containers. 

» Labeung: It may be tabeled En terms of the weięht of 

enictllin V contained therein, in addition to or instead of 
nits, on the basis that 1600 Penicillin V Units are equiv- 
alent to 1 mg of penidliin V. 

® USP Reference Standards (11) 

USP Penicillin G Potassium RS 
USP Penicillin V Potassium RS 


PeeiicIBBan V Potassium Tablets 


DEF1NITION 

Penicillin V Potassium Tablets contain NLT 90.0% and NMT 
120.0% of the Iabeled number of Penicilfin V Units. 

IDENTIFICATION 

* A. The retention time of the penicillin V peak of the 

Sample solution corresponds to that of the Standard solu¬ 
tion, as obtained in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: Acetonitriie, gladal acetlc add, and 
water (350:5.75:650) 

System suitability solution: 2.5 mg/mL each of USP 
Penicillin G Potassium RS and USP Penicillin V Potassium 
RS in Mobile phase 

Standard solution: 2.5 mg/mL of USP Penicillin V Po¬ 
tassium RS in Mobile phase 

Sample solution: Transfer a portion of finely powdered 
Tablets (NLT 20), tontalning nominaliy about 400,000 
Penicillin V Units, to a suitable vo!umetric fiask, Dilute 
with Mobile phose to vo!ume, mix to obtain a solution 
containing nominaliy about 4000 Penicillin V Units/mL 
and shake for about 5 min. Pass a portion of this solu¬ 
tion through a suitable filter of 0.5-jim or finer porę 
size. 

Chromatographic system 

(See Chromatograpny (621), 5ysfe/n Suitability.) 
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Modę: LC 

Detector: UV 254 nm 
Coiumn: 4-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: lOpL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—T he relative retention times for />hydrox- 
ypeniclliin V, penicillin G, and penicillin V are about 
0.4, 0.8, and 1,0, respectiveiy.] 

Suitability requirements 

Resolution: NLT 3.0 between penidltin G and penidh 
lin V, System suitability solution 
Coiumn efficiency: NLT 1800 theoretical piates, 5ys- 
tem suitability solution 

Re!ative standard deviation: NMT 1.0% for penldl- 
lin V potassium. Standard soiution 
Anafysrs 

Samples: Standard solution and Sample soiution 
Calculate the percentage of thejabeled number of Peni- 
ciliin V Units in the portion of lablets taken: 

Result - (ry/rs) x (Q/Cu) x P x 1 00 

ry = sum of the peak responses of p- 

hydroxypenicillin V and penicillin V from the 
Sample solution 

r s - sum of the peak responses of p- 

hydroxypenicillin V and pen id iii n V from the 
Standard soiution 

Ci - concentration of USP Penicillin V Potassium RS 
in the Standard solution (mg/mL) 

Cu - nominał concentration of penicillin V in the 
Sample soiution (Penicillin V Units/mL) 

P = potency of penicillin V in USP Penicillin V 
Potassium RS (Penicillin V Units/mg) 

Accepta n ce cr i te r i a: 90.0%-120.0% 

PERFORMANCE TEST5 

■ DiSSOIUTlON (711) 

Medium: pH 6.0 phosphate buffer (see Reagents, Indica- 
tors, and Solutions—Buffer Solutions); 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Standard soiution: USP Penicillin V Potassium RS In 
Medium 

Sampfe solution: Sample per Dissolution (711). Dilute 
with Medium to a concentration that is similar to the 
Standard solution. 

Analysis: Determine the percentage of the Iabeled 
number of Penicillin V Units dissolved by a suitable vali- 
dated spectrophotometric analysis of a fiitered portion 
of the solution under test. 

Tolerances: NLT 75% (Q) of the iabeled number of 
Penicillin V Units is disso!ved* * 

9 Uniformity of Dosage Units (905): Meet the 
requirements 

SPECIFIC TESTS 

■ LOSS ON DRYiNG (731) 

Sample: 100 mg 

Analysis: Dry the Sample in a capillary-stoppered bottle 
under vacuum at 60 Q for 3 h. 

Acceptance criteria: NMT 1.5% 

ADDITIONAL REQUIREMENT$ 

* Packaging and Storage: Preserve in tight containers. 

* Labeung: Label the ehewable Tablets to Indicate that 

they are to be chewed before swaliowlng. The Tablets 
may be Iabeled in terms of the weight of penicillin V 
contained therein, in addition to or instead of Units, on 
the basis that 1 600 Penicillin V Units are equiva!ent to 
1 mg of penicillin V. 
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® USP ff?EFERENCE STANDARDS (Tl) 
USP Penrdlfin G Potassium RS 
USP PeniciNfn V Potassrum RS 


Pentamidine Isethionate 



C 19 H 24 N 4 0j • (C ; H 6 0 4 S) z 592.68 

Ethanesulfonic add, 2-fiydroxy-, compd. with 4,4'-[l,5- 
pentanediylbis(oxy)]bis [benzenecarboxfm]darmde]; 

4,4 / -(Pentane-1,5-diy]bi5(oxy))d]benzimidamide 
bi5(2-hydroxyethanesulfonate) [140-64-7], 

DEFINITION 

Pentamidine Isethionate contains NLT 98.5% and NMT 
101.5% of C 19 H 244 O 2 ■ (CaHgO+SJa, calcufated on the 
dried basis. 


UDENTIFIGATfON 

* A. iNFRARED ABSORPTION <197K) 

* B. Oxycen-Fiask Combustion <471) 

Barium chloride solution; 60 mg/mL of barium chlo- 

ride m water 

Analysrs: Burn 150 mg, using 10mL of 3% hydrogen 
peroxide as the absoming liguid. When the process Es 
complete, acidify with 1 mL of diluted hydroehloric 
add, and add 1 ml of the Barium chloride solution. 
Acceptance criteria: A white precipitate is formed. 

* C. The retention time of the pentamidine isethionate 

peak of the Sample sofution corresponds to that of the 
Standard solution , as obtained En the test for Organie 
Impurities * 



A55AY 
o Procedurę 

Sample solution: 5 mg/mL in dimethyfforrnamlde. Add 
0.25 mL of thymo! b!ue TS. 

Anafysis: Titrate under a stream of nitrogen with 0.1 M 
tetrabutylammonium hydroxide YS, determining the 
endpoint until the eolor changes to intense blue. Per- 
form a blank determination, and make any necessary 
correctron (see Titfimetry (541)}. Each ml of Od M tet- 
rabutyjammonium hydroxide is equivatent to 29*63 mg 
of CisHmISUOj ■ (C 2 H 6 0 Ą S) 2 . 

Acceptance criteria: 98.5%-101.5% on the dried basis 


IMPURITIES 
Bnorgamc Impurities 


Delete the foHowing: 


Heavy Metals, Method I (231): NMT 20 ppm, {omc[1! i i. 

* Residue on Ignitbon (281) 

Acceptance criteria: NMT 0.1% on a 1-g sample 

Organie Impurities 

° Procedurę 

Buffet: 30 mg/mL of ammonlum acetate in water, ad- 
justed with triethylamme to a pH of 7.5 
Mobile phase: Methanol and Buffer (65:35) 

System suitability solution: Prepare 40.0 mL of a 
2.5 mg/mL solution of USP Pentamidine Isethionate RS 
in water* Adjust with 0,2 M sodium hydroxide to a pH 
of 10.5, and boli under reflux for 20 min* Cool, and 
di lute with water to 50*0 mL. Transfer quantitatively 
1 mL of thts solution to a 50-mL vofumetnc fiask, and 
diiute with Mobile phase to volume. 


Standard solution: 2 pg/ml of USP Pentamidine Ise- 
thionate RS in Mobile phase 

Sample solution: 1,0 mg/mL of Pentamidine Isethion- 
ate in Mobile phase. [Notę —Et must be demonstrated 
that the finał product does not contain a detectable 
amount of alkyl 2-hydroxyethanesulphonates, a poten- 
tial in-process impurity.] 

Chromatographic system 
(See Chramatography (621), System Suitability.) 

Modę: LC 

Detector: UV 265 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection size: IOjjL 
Run time: 3.5 times the retention time of 
pentamidine 
System suitability 
Sample: System suitability solution 
Suitability requirements 

Resolution: NLT 2 between the two major peaks* 
[Notę—T he chromatogram shows two major peaks.] 
Analysis 

Sam pies; Standard solution and Sample solution 
Acceptance criteria 

!ndividual impurities: NMT 0,4%. [Notę—E xc!ude 
any other peak produdng a response of less than 
0 , 02 %.] 

Total impurities: NMT 0.7% 

SPEOFIC TESTS 

o PH (791): 4.5-6.5, in a earbon dioxide-free aqueous so¬ 
lution contaEning 50 mg/mL of Pentamidine Isethionate 

* Hoss ON BRYING (731): Dry at 105°: it loses NMT 4.0% 

of its weight. 

ADDBTIONAL MQUEREMENTS 

■ Packaging and Storage: Preserve in tight containers, 
protected from Irght Storę at controfled room tempera¬ 
turę. 

* USP Reference Standards (11) 

USP Pentamidine Isethionate RS 
CwHuN^Oa ■ (C Z H 6 0<5) 2 


Pentazocine 



C 19 H 27 NO 285.42 

2,6-Methano-3-benzazocin-8-ol, l,2,3,4,5,6-hexahydro-6 / 11- 
dimethyl-3-(3-methyl-2-butenyl)», (2a,6ct,l 1 R 
( 2 fl*, 6 fl*, 11 /?*)- 1 ,2,3,4,5,6-Hexanydro-ó, 11 -dimethyl- 
3-( 3-methy i-2-buteny l)- 2 , 6 - methano-3-benzazodn - 8 - 0 I 
[359-83-1]. 

DEFINITION 

Pentazocine contains NLT 98,0% and NMT 101.5% of 
pentazocine (Cigh^NO), calculated on the dried basis. 
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IDENTIFECATION 

fl A. 3NFRARED ABSORPTION (197K) 

o B. Ultraviolet Absorption <197 U) 

Sample solution: SO^ig/mL in 0.01 N hydrochioric acid 
Analytkal wavelength: 278 nm 
Acceptance criteria: Absorptivities do not differ by 
morę than 3.0%, calculated on the dried basis. 

ASSAY 
o PROCEDURĘ 

Sample solution: Dissolve about 500 mg of 
Pentazocine in 50 ml of gladal acetfc acid. 

Analysis: Add 1 drop of crystai vlolet T5 to the Sample 
solution f and titratę with 0.1 N perchloric acid VS to a 
green endpoint. Perform a blank determination, and 
make any netessary correction. Bach mL of 0.1 N per¬ 
chloric acid is equlvalent to 28,54 mg of pentazoane 
(Ci*H»NO). 

Acceptance criteria: 98,0%-1 01 .5% on the dried basis 

IMPURITIES 

• RE5IDUE ON EGNITION <281): NMT 0.2% 

O OrDINARY IMPURITIES <466) 

Standard solution: Methanol 
Test solution: Methanol 

Eluant: Chloroform, methanol, and isopropyiamlne 
(94:3:3) 

Vtsualization: Heat the piąte in an oven at 105 D for 15 
min. Coo3, follow with ylsuallzatron technigue 1 7, and 
view under short-wave3ength UV light. 

Acceptance criteria: Meets the requrrements 

5FECIF1C TESTS 

* Melting Rangę or Temperaturę (741); 147°-158°, with 

slight darkening 
o Loss ON Oryrng (731) 

Analysis: Dry at a pressure not exceeding 5 mm of 
mercury at 60° to constant weight 
Acceptance criteria: NMT 1,0% 

ADDITIONAL IREQUIREMENTS 

e PACKAGING and Storage: Preserve in tight, iight-resistant 
containers, 

o USP Reference Standards <11} 

USP Pentazoane RS 


Peratazocine HydrochGorSde 

C 19 H 27 NO - HCI 321,88 

2,6-Methano-3-benzazodn-8-o3, 1,2,3,4,5,ó-hexahydro-6,] V 
dimethyl-3-(3-methyL2-butenyl)-, hydrochloride, (2cx,6a, 

11 R*y, 

(2fl* 6fl*,1 ir)-l,2,3,4,5,64-3exahydro-6,n-d3methyl- 
B-P-methyl^-butenylJ-^ó-methano-B-benzazocin-S-ol hy- 
drochJoride [64024-15-3]. 

DEFINmON 

Pentazocine Hydrochloride contalns NLT 98,0% and NMT 
102 , 0 % of pentazocine hydrochloride (Ci^H^NO • HCI), 
calculated on the dried basis. 

IDENTIFICATION 

O A. Ultraviolet Absorption (197U) 

Sample solution: 80 pg/mL of pentazocine 
Medium: 0.01 N hydrochioric acid 
Analytkal wavelength; 278 nm 
Acceptance criteria: Absorptivfties do not differ by 
morę than 3.0%, calculated on the dried basis. [Notę— 
The molecuiar weight of pentazocine (C19H27NG) is 
285.43,] 


o B, Identification—Organic Nitrogenous Bases (181) 
Standard solution: Dissolve 50 mg of USP Pentazocine 
RS In 25 mL of 0.01 N hydrochioric add In a separator, 
and use thls in place of the Standard solution spedfied. 
Acceptance criteria: Meets the requirements 

* C. Identification Tests—General, Chloride (191): A solu¬ 
tion (1 in 100 ) meets the requirements. 

ASSAY 

« Procedurę 

Sample solution: Dissolve 650 mg of Pentazocine Hy¬ 
drochlonde In 50 mL of gladal acetic add, 

Analysis: To the Sample solution add 10 mL of mercuric 
acetate TS and 1 drop of crystai violet TS, and ti tratę 
with 0.1 N perchloric acid to a green endpoint. Perform 
a blank determination, and make any necessary correc- 
tlon. Each mL of 0.1 N perchloric acid is equivalent to 
32,19 mg of pentazocine hydrochloride (O 9 H 27 NO * 
HCI). 

Acceptance criteria: 98.Q%-102,0% on the dried basis 

IMPURITIES 

* RESŁDUE ON Ignition <281): NMT 0.2% 

& ORDINARY BMPURITIES <466) 

Standard solution: Methanol, USP Pentazocine RS be- 
jng used 

Test solution: Methanof 

Eluant: Chloroform, methanol, and isopropylaminę 
(94:3:3) 

Visualization: Heat the piąte in an oven at 10 5* for 15 
min. Cool, follow with vlsuaIization technlque 17, and 
view under short-wavelength UV light, 

Acceptance criteria: The total of any ordinary impurk 
ties observed does not exceed 1 . 0 %. 

SPECIFIC TESTS 

* Loss ON Drying (731) 

Analysis: Dry at a pressure not exceeding 5 mm of 
mercury at 100 * to constant weight 
Acceptance criteria: NMT 1,0% 

ADDITBONAL REQUIREMENTS 

* PACKAGING AND Storage: Preserve in tight, llght-resistant 

containers, 

* USP Reference Standards <ll) 

USP Pentazocine RS 


Pentazocine and Acetaminophen 
Tablets 


DEFINITION 

Pentazocine and Acetaminophen Tablets contaln an amount 
of Pentazocine Hydrochloride equivafent to NLT 90.0% 
and NMT 11 0.0% of the Sabeied amount of pentazocine 
(C 1 c J H 27 NO) and NLT 90.0% and NMT 110.0% of the la- 
beled amount of acetaminophen (CgHgNOz). 

IDENTIFICATION 

® A. Thin-Layer Chromatographic Identification Test 

< 201 ) 

Diluent: Chloroform and methanol (1:1) 

Standard solution A: 1 mg/mL of USP Pentazocine RS 
in Diluent 

Standard solution B: 26 mg/mL of USP Acetamino¬ 
phen RS in Diluent 

Sample solution: Transfer a quantity of finely powdered 
Tablets, nominally equlvalent to about 5 mg of 
entazodne and 130 mg of acetaminophen, to a suita- 
le fiask. Add 5 mL of Diluent, shake, and allow the 
sollds to settle. Use the supernatant 
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Chromatographic system 

Developing solvent system: EthyJ acetate, methanol, 
and Formie acid (90:5:5) 

Spray reagent: Dissolve 300 mg of platinic chloride in 
100 mL of water and add 100 mL of potassium iodide 
solution (6 in 100), 

Analysis: Evaporate the solvents in cool, drculating air, 
After developing and examining the spots, spray the 
piąte with Spray reagent. 

Acceptance criteria: The Rr va1ues, size, and intensky of 
color of the two prinopal spots of the Sample soiution 
correspond to those of Standard solution A and Standard 
solution B. 

ASSAY 


C hangę to reod; 

* Pentazocine 

Mobile phase: Chloroform, methanol, and isopropyl- 
aminę (960:40:2) 

Diluent: Methanol and 0.035 N sulfuric add (1:1) 
Standard stock solution: 0.5 mg/mL of USP 
Pentazodne RS in Diluent 

Standard solution: Transfer 10.0 mL of the Standard 
stock solution to a 125-mt separator, Add 30 mL of 
water and 5 mL of sodium carbonate solution (1:10). 
Extract with 60 mL of chloroform and pass the chloro¬ 
form layer through f liter paper, collecting the filtra te in 
a 100-mL yolumetrte fiask, Diiute with chloroform to 
voiume and mix. 

Sample solution: Transfer an amount normnally equiva- 
lent to 25 mg of pentazodne, from NLT 20 finely povy- 
dered Tablets, to a 50-mL glass-stoppered cylinder. Add 
50.0 mL of Diluent and shake intermittently for 15 min. 
Sonicate for about 2 min, allow the solids to settle, and 
transfer 10,0 mL of the supernatant to a 125-mL 
separator. [NOTĘ—Save the remainder of the superna¬ 
tant for use in the Assay for Acetaminophen . Minimize 
the waidng period before this test is performed to pre- 
vent significant hydrotysis of acetaminophen to p- 
aminophenol.] 

Add 30 mL of water and 5 mL of sodium carbonate so¬ 
lu tion (1:10) to the separator and mix* Extract with 
60 mL of chloroform and pass the chloroform layer 
through filter paper, collecting the filtrate In a 100-mL 
volumetric fiask, Diiute with cmoroform to volume and 
mix. 

Chromatographic system 

(See Chromatogrophy (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 280 nm 

Column: 4.6-mm x 25-cm; 10-j.im packjng L3 
FIow ratę: 1,2 mL/min 
fnjection volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reąuirements 

A AUSP4G 

Taiftng factor: NMT 3.0 

Relatwe standard deviation: NMT 2.0% 

Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
pentazocine (CjgH^NG) in the portion of Tablets 
taken: 

Result = {ru/rś) x (Cs /Cu) x 100 

r u = peak response of pentazocine from the Sample 
solution 

fj - peak response of pentazocine from the 
Standard solution 


Q = concentration of USP Pentazocine RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of pentazocine in the 
Sample solution (mg/mL) 

Acceptance criteria: 90.0%-110.0% 

Change to reod: 

• Acetaminophen 

[Notę—M inimize the time between the addition of the 
DHuent and the Injectton of the Sample solution to pre- 
vent significant hydrofysis of acetaminophen to p- 
aminophenoL] 

Mobile phase: Chloroform, methanol, and isopropyl- 
amine (960:40:2) 

Diluent: Methanol and 0.035 N sulfuric acid (1:1) 
Standard stock solution: 1 3 mg/mL of USP Acetamino- 
phen RS in Diluent 

Standard solution: Diiute 2.0 mL of the Standard stock 
solution with ethyl acetate to 200 mL, 

Sampfe solution: Diiute 2.0 mL of the supernatant re~ 
served from the Assay for Pentazocine immediately with 
ethyl acetate to voiume in a 200-mL volumetric fiask to 
minimize hydrolysis of acetaminophen to p-aminophe- 
nol and mix. 

Chromatographic system 

(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 

Column: 4,6-mm x 25-cm; 10-jim packing L3 
FIow ratę: 1.4mL/min 
Injection volume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Tai ling factor: NMT 3.0 

Relatwe standard deviatton: NMT 2.0% 

Analysis 

Sampies: Standard solution and Sample solution 
Calculate the percentage of the iabeied amount of acet¬ 
aminophen (CaHsNOz) in the portion of Tablets taken: 

Resuft = (Wfi) x (Cs/Cu) x 100 

ru = peak response of acetaminophen from the 
Sample solution 

= peak response of acetaminophen from the 
Standard solution 

Ci - concentration of USP Acetaminophen RS in 
the Standard solution (mg/mL) 

C u = nominał concentration of acetaminophen in 
the Sample solution (mg/mL) 

Acceptance criteria: 90,0%-110,0% 

PERFORMANCE TEST5 

* Uniformity of Dosage Units (905) 

Procedurę for content uniformity 
Diluent* Acetonitrile and 0.035 N sulfuric acid (6:4) 
Mobile phase: Tetrahydrofuran, phosphorrc acid, and 
0.005 M monobasic sodium phosphate (50:1:950) 
Pentazocine standard stock solutton: 0.25 mg/mL of 
USP Pentazocine RS in Diluent 
System suitability stock solution: 0.325 mg/mL of 
USP Acetaminophen RS in Diluent 
System suitability solution: Transfer 1.0 mL of the 
System suitability stock solution to a 100-mL volumetric 
fiask. Add 5.0 mL of the Pentazocine standard stock so¬ 
lution, diiute with Mobile phase to volume, and mix. 
Standard solution: Transfer a quantity of USP Acet¬ 
aminophen RS to a suitable vofumetric fiask. Add a 
sufficient volume of Pentazocine standard stock solution 
and mix to dissolve the acetaminophen. Diiute with 
Mobile phase to volume. Mix to obtatn known concen- 
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trations of 0.0125 and 0.325 mg/mL of pentazocine 
and acetaminophen, respectively. 

Sample stock solution: Transfer 1 Tablet to a 100-mL 
volumetric fiask, add 50 ml of Difuent , and sonicate 
for 30 min. Dilute with Diluent to volume, and mix. 
Pass a portion of this solution through a paper filter, 
covering the funnel with a watch glass and discarding 
the first few mL of the filtrate. 

Sample solution: Dilute 5.0 mL of the Sample stock 
solution with Mobile phase to 100 ml and pass this so¬ 
lution through a membranę filter of 0.5-pm or finer 
porę size, 

Chromatographk system 

(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detecton UV 220 nm 
Column: 9,4-mm x 10-cm; 5-pm packing LI 
Flow ratę: 1.5 mL/min 
Injeetion voiume: 10 fiL 
System suitability 
Sample: System suitability solution 
[Notę— The refative retention times for acetaminophen 
and pentazocine are 0.2 and 1.0, respectively,] 
Suitability reąuirements 
Resolution: NLT 7 between pentazocine and 
acetaminophen 

Relatwe standard deviation: NMT 2.0% for the 
pentazocine and acetaminophen peaks 
Analysis 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
pentazocine (Ci 5 H 2 ?NO) and acetaminophen 
(CeHoNOj) in the portion of Tablets taken: 

Result = (ry/rj) x (CdCu) x 100 

fu = peak response of pentazocine or 

acetaminophen from the Sample solution 
r* - peak response of pentazocine or 

acetaminophen from the Standard solution 
Q = concentration of the appropriate USP 

Reference Standard (USP Pentazocine RS or 
USP Acetaminophen RS) in the Standard 
solution (mg/mL) 

Cu = nominał concentration of pentazocine or 
acetaminophen in the Sample solution 
(mg/mL) 

Acceptance criteria: Meet the requirements 

IMPURITIES 


Add the fołłowing; 

4-AMINOPHENOL tN ACETAMINOPHEN CONTAINtNC DftUG 
Products (227): Meet the regoirementSimp^ 

ADDITIONAL REQUIR£IVIENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. 

* USP Reference Standards (11) 

USP Acetaminophen RS 
USP Pentazocine RS 


Pentazocine and Aspirin Tablets 

DEFINITION 

Pentazocine and Aspirin Tablets contain an amount of 
Pentazocine Hydrochlonde equivalent to NLT 90,0% and 
NMT 110.0% of the labeled amount of pentazocine 
(C ]g H 27 NO) and NLT 90.0% and NMT 110.0% of the la¬ 
beled amount of aspirin (CtHsO*), 


IDENTIFICATION 

• A. Thin Łayer Chromatographic Identification Test 

( 201 ) 

Diluent: Chloroform and methanol (1:1) 

Standard solution A: 2.5 mg/mL of USP Pentazocine 
RS in Diluent 

Standard solution B: 65 mg/mL of USP Aspirin RS in 
Diluent 

Sample solution: Shake a guantity of finely powdered 
Tablets, nominaily equivalent to about 25 mg of 
pentazocine and 650 mg of aspirin, with 10 mL of DHu- 
ent in an unltrasonic bath for 2 min. Allow the solrds to 
settle, 

Chromatographic system 

Developing solvent system: Ethyl acetate, methanol, 
and formie acid (90:5:5) 

Spray reagent: lodoplatinate spray reagent. Dissolve 
300 mg of platinic cnloride in 100 mL of water, and 
add 100 ml of potassium iodide solution (6 in 100). 
Analysis: Evaporate the solvents from the spots in warm 
clrculating air. Place the piąte in the developing cham- 
ber, and after developing the piąte, remove it, and 
mark the solvent front Evaporate the solvents thor- 
oughly in warm dreulating air, and examine the piąte 
under short-wavelength UV tight. Expose the piąte to 
iodine vapor for about 5 min, and observe. Tnen spray 
the piąte with Spray reagent. 

Acceptance criteria: Two principal spots from the Sam- 
pie solution correspond in vaiues, size, and intensity 
of color with the pentazocine spot of Standard solution 
A and the aspirin spot of Standard solution B, 
respectively. 

A5SAV 
■ Procedurę 

Diluent A: Methanol and water (1:1) 

Diluent B: Methanol and 6 N hydrochloric acid (1:1) 
Diluent C: Water, methanol, and 6N hydrochloric add 
( 6 : 1 : 1 ) 

Chromatographic column: Use a 200-mm tubę eon- 
sisting of about a 90-mm length of 22-mm tubing 
fused to about a 100-mm length of 5-mm tubing hav- 
ing a stopcock at the bottom of this sectton. Place a 
pledget of glass wool at the bottom of the 5-mm por¬ 
tion fust above the stopcock. Transfer a suitable quan- 
tity of sulfonie acid cation-exchange resin to a beaker, 
and wash three times with water, discarding the water 
wash each time by decantation. Cover the resin with 
Diluent B t and allow to stand for 1 h. Decant the acid 
wash; if it is cofored yetlow or orange, repeat this step 
until the wash is almost colorless, Tnen wash the resin 
by repeated 15-min soakings in Diluent A followed by 
decantation until the washls neutral to wide-range in- 
dteator paper. Fili the tubę to a height of 100 mm with 
slurry of the washed resin in Diluent A . Wash the col¬ 
umn with 25 mL of Diluent A . 

Standard solution A: 18 ug/ml of USP Salicylic Add RS 
in 0.1 N sodium hydroxide 

Standard solution B: 62.5 pg/mL of USP Pentazocine 
RS in Diluent C 

Sample stock solution A: Transfer a portion of fine 
powder from NLT 20 freshly powdered Tablets, nomi- 
nally equivalent to about 25 mg of pentazocine and 
650 mg of aspirin from NLT 20 finely powdered Tablets, 
to a suitable 250-mL fiask. Add TOO.O mL of Difuent A, 
and shake by mechanical means for 20 min. Centrifuge 
a suitable quantity for 5 min. 

Sample stock solution B: Transfer 25.0 mL of the elear 
supernatant from Sample stock solution A to the pre- 
pared Chromatographic column f followed by five 1 G-mL 
portions of Diluent A, collecting the eluate in a 250-mL 
volumetric fiask containing 10.0 mL of 2.5 N sodium 
hydroxide. Dilute with water to volume, and mix. 
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Sample solution A: Pipet 4 mL of Sample stock solution 
B into a 100-mL volumetric fiask, and dilute with OJ N 
sodium hydroxide to votume, and mix. 

Sample solution B: Pass through the coiumn after 5cm- 
ple stock solution B five 5-mL portions of Diluent B t fol- 
lowed by 10 mL of water. Collect the eluate in a 
100-mL yolumetric fiask, and dilute with water to 
volume. 

Instruments conditions 
Modę: UV 

Analytical wavelength: 296 nm (maximum absorb- 
ance) for the analysis of aspirin; 278 nm (maximum 
absorbance) for the analysis of pentazocine 
Celi: 1 cm 

Blank: OJ N sodium hydroxide for the analysis of as- 
pirin; Diluent C for the analysis of pentazocine 
Analysis 

Samples: Standard solution Ą Standord solution & t 
Sample solution Ą and Sample solution B 
Calculate the percentage of aspirin (GHaO*) in the por- 
tion of Tablets taken: 

Resuft = (AJ As) x (Cs/Cu) x (MJMn) x 100 

A y - absorbance from Sample solution A 

A$ = absorbance from Standord soiution A 

C s = concentration of U5P Salicylic Acid RS in 

Standard solution A (jig/mL) 

Cu - nominał concentration of aspirin m Sample 
solution A (pg/mL) 

Mn - molecular weight of aspirin, 180J6 

M f2 = molecular weight of salicylic acid, 138J2 

Calculate the percentage of pentazocine (C 19 H 27 NO) in 
the portion of Tablets taken: 

Result = (AJAs) x (Cs/C u ) * 1 00 

A u - absorbance from Sample solution B 

As - absorbance from Standard solution B 

Cs - concentration of USP Pentazocine RS in 
Standard solution B (pg/mL) 

Cu - nominał concentration of pentazocine in 
Sample solution B (ng/mL) 

Acceptance criteria: 90.0%-110.0% each of the la- 
beled amounts of aspirin (CpHsCh) and pentazocine 
(G 9 H 27 NO) 

PERFORMANCE TESTS 
* Dissolution (711) 

Medium: Water; 900 ml 
Apparatus 1: 80 rpm 
Time: 30 min 

Standard solution A: 15 jig/mL of USP Salicylic Acid RS 
in OJ N sodium hydroxide 

Standard solution B: 13 pg/mL of USP Pentazocine RS 
in dilute glacial acetic acid (1 in 50) 

Strongly basie, anion-exchange resin: Mix a suitable 
guantity of anion-exchange resin with 10 volumes of 
dilute glacial acetic acid (1 in 50), and shake for 20 
min. Allow the resin to settle, and decant the superna- 
tant. Repeat the acetic acid washing four morę times. 
Wash with water unlil 5.0 mL of the water wash gives a 
negligible response when substituted for 5.0 mL of 
Sample solution, and carried through the Analysis for 
pentazocine. 

Sample soiution: To a suitable 50-mL fiask add 0.4 g of 
Strongly basie, anion*exchange resin and 25 mL of the 
solution under test. Shake by mechanical means for 15 
min. Allow to settle, and use the elear supematanL 
Instrumentu! conditions 
Modę: UV-Vis 

Analytical wavelength: 296 nm (maximum absorb¬ 
ance) for the analysis of aspirin; 408 nm (maximum 
absorbance) for the analysis of pentazocine 


Celi: 1 cm 

Blank: OJ N sodium hydroxide for the analysis of as¬ 
pirin; the chloroform layer from the reagent blank for 
the analysis of pentazocine 
Analysis 

Samples: Standard solution A, Standard solution B, and 
Sample solution 

For aspirin, transfer 1.0 mL of the Sample soiution to a 
25-mL voiumetric fiask containing 1.0 mL of sodium 
hydroxide solution (1 in 10), and swirl Allow to stand 
for 10 min. Dilute with water to vofume, and mix. 

De ter minę the absorbances of the Sample solution and 
Standard solution A against the Blank for the analysis of 
aspirin. 

Calculate the percentage of the labeled amount of aspi¬ 
rin (C9H0O4) dissolved: 

Re suit ^ (AJ A s ) x (C$fL) x V x (Kr/Ha) x 100 

Au - absorbance from the Sample soiution 

As - absorbance from Standom soiution A 

C 5 = concentration of USP Salicylic Acid RS in 

Standard soiution A (mg/mL) 
i == labeled amount of aspirin (mg/Tablet) 

V = volume of Medium , 900 mL 

Mn - molecular weight of aspirin, 180.1 6 

Mr? ~ molecular weight of salicylic acid, 138J2 

For pentazocine, transfer 5.0-mL portions of the Sample 
solution, Standard solution B, and water to serve as tne 
reagent blank into three separate 125-mL separators. 
To each separator add 10 mL of a filtered solution (1 
in 4000) of bromocresol purpie in dilute glacial acetic 
acid (1 in 50) and 20.0 mL of chloroform. Insert the 
stopper, and shake gently for 1 min, accurately timed. 
Allow the layers to separate, and determine the 
absorbances of the elear chloroform layers from 
Standard solution B and the Sample solution against the 
chloroform łayer from the reagent blank. 

Calculate the percentage of the labeled amount of 
pentazocine {G 9 H 27 NG) dissolved: 

Result (AJA s ) x (CJL) xVx^O0 

Au = absorbance from the Sample solution 
As = absorbance from Standard solution B 
Cs = concentration of USP Pentazocine RS in 
Standord solution B (mg/mL) 

L - labeled amount of pentazocine (mg/Tablet) 

V - volume of Medium, 900 ml 
Tolerances: NLT 80% (Q) of the labeled amount of 

entazocine (CT 9 H 27 NO) and NLT 70% (Q) of the la- 
eled amount of aspirin (C 9 H a O.,) are dis$olved. 

* Uniformity of Dosage Units (905): Meet the 
requirements 

IMPURITIES 

* Nonaspirin Salicylates 

Ferrie chloride-urea reagent: To a mixture of 8 mL of 
ferric chloride solution (6 in 10) and 42 mL of 0.05 N 
hydrochloric acid, add 60 g of urea. Dissolve the urea 
by swirling and wrthout the aid of heat, and adjust the 
resuldng solution, if necessary, with 6 N hydrocnlonc 
acid to a pH of 3.2. Prepare on the day of use. 

Standard stock solution: 150 pg/mL of salicylic add in 
chloroform 

Standard solution: Pipet 5 ml of Standard stock solu¬ 
tion into a 50-mL volumetric fiask containing 10 mL of 
methanol, 2 drops of hydrochloric acid, and 10 mL of a 
solution (1 in 10) of gladal acetic acid in ether. Add 
chloroform to volume, and mix. 

Sample solution 

Insert a smali pledget of glass wool above the stem 
constriction of a 20- x 2.5-cm chromatographic tubę, 
and uniformly pack with a mixture of about 1 g of 
chromatographic sificeous earth and 0.5 mL of 5 M 
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phosphoric acid, Direetly above this layer, pack a simi- 
lar mixture of about 3 g of chromatographic sificeous 
earth and 2 mL of Ferric chloride-urea reagent. To a 
quantłty nominally equivalent to 50 mg of aspirrn from 
finely powdered Tablets add 10 mL of chloroform, stir 
for i min, and transfer to the chromatographic ad- 
sorption column with the aid of 5 mL of chloroform. 
Pass 50 mL of chloroform in several portions through 
the column, rinse the tip of the chromatographic tubę 
with chloroform, and discard the eluate. If the purple 
zonę reaches the bottom of the tubę, discard the coh 
umn, and repeat the test with a smalier guantity of 
powdered Tablets. 

Eiute the adsorbed salicylic acid into a 10G-mL volumet- 
ric fiask contarning 20 mL of methanol and 4 drops of 
hydrochloric acid oy passing two 10-mL portions of a 
solution (1 in 10 ) of glacial acetic acid in water-satu* * 
rated ether, and then 30 mL of chloroform, through 
the column, and dilute the efuate with chloroform to 
volume. 

Instrumental conditions 
Modę: UV 

Analytical wavelength: 306 nm (maximum 
absorbance) 

Celi: 1 cm 

Analysis: Concomitantly determtne the absorbances of 
both the Sample solution and Standard so/udon, usina a 
solvent mixture of the same composition as that of tne 
Standard solution as the blank. 

Acceptance criteria: 3*0%; the absorbance of the Sam- 
ple solution does not exceed that of the Standard solu • 
tion, any necessary adjustment being madę for having 
used a smaller sample* 

ADDITIONAL REQUłREMENT5 

* Packacjnc and Storace; Preserve in tight, light-resistant 
containers. 

• USP Reference Standards (11) 

USP Aspirin RS 
USP Pentazocine RS 
USP Salicylic Acid RS 


Pentazocine and Naloxone Tablets 

DEFINITION 

Pentazocine and Naloxone Tablets contain amounts of 
Pentazocine Hydrochloride and Naloxone Hydrochloride 
equivalent to NLT 90*0% and NMT 110.0% of the labeled 
amounts of pentazocine (C^h^MO) and naloxone 
(C19H21NO4). 

IDENTIFICATION 

• A. 

Diluent; Chloroform and methanol (1:1) 

Standard solution A: 5.0 mg/mL of USP Pentazocine 
RS in Diluent 

Standard solution B: 1.3 mg/mL of USP Naloxone RS 
in Diluent 

Sample solution A: Crush 1 Tablet in 10 ml of Diluent 
Sonicate for about 2 min, and filter, 

Sample solution B: Evaporafce 5 mL of Sample solution A 
to dryness on a steam bath under a stream of nitrogen. 
Dissolve the residue in 0.2 mL of Diluent 
Chromatographic system 
(See Chromotography (621), Thimiayer Chromało- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic sifica 
gel mixture 

Application volume: 10 pL, Standard solution A and 
Sample solution A; 5 pL, Standard solution 8 and Sample 
solution B 


Developing solvent system: 1-Butanol, water, and 
glacial acetic acid (70:20:10) 

Spray reagent: Folin-Ciocalteu Phenol TS followed by 
sodium hydroxide solution (1 in 10 ) 

Analysis: Develop the chromatograms in the Developing 
solvent system untif the soivent has moved about three- 
fourths of the length of the piąte. Remove the piąte 
from the chamber, mark the sofvent front, and dry 
under a current of warm air* Spray the piąte with Spray 
reagent 

Acceptance criteria: Sample solution A and Sample sofu- 
tion £f exhibit spots having the same R f values and ap- 
proximately the same sizes and shapes as their respec- 
tive Standard Solutions. 

A55AY 
• Procedurę 

Diluent: Methanol, water, and phosphoric acid 
(500:500:1) 

Solution A: Prepare a filtered and degassed mixture by 
dissolving 675 mg of sodium 1-octanesuifonate and 
426 ma of anhydrous dibasic sodium phosphate in 
625 mL of water, and mix. 

Mobile phase: Add 475 mL of methanol and 10 ml of 
phosphoric acid to Solution A. 

Strong anion-exchange resin: Transfer 30 g of strong 
anion-exchange resin to a 250-mL beaker. Wash the 
resin with two 200-mL portions of water, decanting the 
water after each wash* Wash with two 200-mL portions 
of dilute glacial acetic acid H En 20 ), decanting the first 
wash, ano fi (ter with the aid of suction. 

Standard stock solution: 0.2 mg/mL of USP Naloxone 
RS in Diluent 

Standard solution: Transfer 100 mg of USP Pentazocine 
RS to a 50-mL voJumetric fiask. Dissolve in about 30 mL 
of Diluent Add 5.0 mL of the Standard stock solution , 
and dilute with Diluent to yofume* 

Sample solution: Transfer an amount nominally equiva- 
lent to 100 mg of pentazocine from NLT 20 Tablets to a 
100-mL volumetric fEask, and add 50.0 mL of Diluent 
Sonicate for 5 min, and shake inlermittently for 15 min. 
Filter into a glass-stoppered conical fiask. Add about 
250 mg of Strong anion-exchange resin , and shake for 
30 min, 

Chromatographic system 

(See Chromotography (621), System Suita bil i ty.) 

Modę: LC 

Detector: UV 229 nm 
Column: 4*ó-mm x 25-cm; packing LI 
Flow ratę: 1*5 mL/mm 
Injectron volume: 20 pL 
System suitability 
Sample: Standard solution 

[Mote—-T he relative retention times for naloxone and 
pentazocine are about 0.3 and 1.0, respectively.] 
Suitability requirements 
Resolution: NLT 6 between pentazocine and 
naloxone 

Relative standard deviatlon; NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
pentazocine (C 19 H 27 NO) and naloxone (CisHziNO**) in 
the portion of Tablets taken: 

Result = {rdn) x (Q/Cu) x 100 

ru = peak response of pentazocine or naloxone 
from the Sample solution 

r$ = peak response of pentazocine or nabxone 
from tne Standard solution 
C 5 = concentration of the appropnate USP 

Pentazocine RS or USP Naloxone RS in the 
Standard solution (mg/mL) 
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Cu - nominał concentration of pentazocine or 
naloxone in the Sampie solution (mg/mL) 
Acceptance criteria: 90.0%-l 10.0% of the labeled 
amounts of pentazocine (C^H^NO) and naloxone 
(CisHiiNOO 

PERFORMANCE TE5T5 

» Disśolution (711) 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Detector: UV 279 nm (corrected for absorbance at 305 
nm) 

Standard solution: DissoIve a suitable amount of USP 
Pentazocine RS in a minimum volume of 04 N hydro- 
chloric acid (about 25 mg/mL), difuting quantitatively 
and stepwise with water. 

Sampie solution: Filier portions of the solution under 
test, suitabty diluted with Medium , rf necessary, 

Analysis: Determine the labeled amount of pentazocine 
(C 19 H 27 NO) dissolved in the Sampie solution in comparh 
son with the Standard solution. 

Tolerances: NLT 75% (Q) of the labeled amount of 
pentazocine (CisiH^NO) is dissolved. 

* Uniform nv of Dosage Units (905) 

Procedurę for content uniformity 
Oiluent: Methanol, water, and phosphoric acid 
(500:500:1) 

Solution A: Prepare a filtered and degassed mixture 
by dissoMng 6/5 mg of sodium 1 -octanesulfonate and 
426 mg of anhydrous dibasic sodium phosphate in 
625 ml of water, and mix. 

Mobile phase: Add 475 ml of methanol and 10 mL of 
phosphoric acid to Solution A . 

Strong amon-exchange resin: Transfer 30 g of strong 
anion-exchange resin to a 250-mL beaker. Wash the 
resin with two 200-mL portions of water, decanting 
the water after each wash. Wash with two 200-mL 
portions of dilute gladai acetic acid (1 in 20 ), de- 
canting the ftrst wash, and filier with the aid of 
suction. 

Standard stock solution: 0.2 mg/mL of USP Naloxone 
RS in Diluent 

Standard solution: Transfer 100 mg of USP 
Pentazocine RS to a 50-mL volumetric fiask. Dissolve in 
about 30 mL of Diluent. Add 5.0 mL of the Standard 
stock solution , and dilute with Diluent to volume. 
Sampie solution: Transfer 1 Tablet to a 25-mL glass- 
stoppered cylinder. Add 25.0 mL of Diluent Sonicate 
for 10 min, and shake intermittently for 15 min. Filier 
into a glass-stoppered conical fiask. Add about 125 mg 
of Strong anion-exchange resin t and shake for 30 min. 
Chromatographk system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 229 nm 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 20 pi. 

System suitability 
Sampie: Standard solution 

[Notę—T he relative retendon times for naloxone and 
pentazocine are about 0.3 and 1.0, respectively.] 
Suitability reguirements 
Resolution: NLT 6 be twe en pentazocine and 
nak>xone 

Relathre standard devration: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
pentazocine (CisH^NO) and naloxone (CisH^NO-i) in 
the portion of Tablet* * taken: 

Result = (rJn) x (CdCu) x 100 


r u = peak response of pentazocine or naloxone 
from the Somple solution 

rj = peak response of pentazocine or naloxone 
from the Standard solution 
Cs = concentration of the appropriate USP 

Pentazocine RS or USP Naloxone RS tn the 
Standard solution (mg/mL) 

Cu - nominał concentration of pentazocine or 
naloxone In the Somple solution (mg/mL) 
Acceptance criteria: Meet the requirements 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight, Jight-resistant 

containers. 

• USP Reference Standard* (11) 

USP Naloxone RS 
USP Pentazocine RS 


Pentazocine iniection 

DEFINfllON 

Pentazocine Injection is a stenie solution of Pentazocine in 

Water for injection, prepared with the aid of Lactk Acid. 

It contains NLT 95.0% and NMT 105.0% of the labeled 

amount of pentazocine (C^hU/NO). 

IDENTIFICATION 

• A. 

Sampie solution: Transfer a voIume of Iniection, equiv- 
afent to about 15 mg of lactic acid, to a 50-mL conical 
fiask, add 1 mL of 2 N sulfunc acid, and mśx. Add, 
dropwise, potassium permanganate solution (3.2 in 
100 ) undl a slight excess has been added, as evidenced 
by a violet color. [NOTĘ-—The addition of a large excess 
of potassium permanganate may result in a false-nega- 
tive test for la eta te.] 

Analysis: Moisten a piece of filter paper with a color- 
indicating solution (previous!y prepared by dissoMng 
250 mg of sodium nitroferrieyamae in water to make 
9 mL of solution, adding 1 mL of morpholine, and mix- 
ing). Place the moistened filter paper over the conical 
fiask opening, and beat the solution moderately. 

Acceptance criteria: The acetaldehyde fumes produced 
tum the moistened filter paper blue, 

a B. Identification—Organic Njtrogenous Bases (181) 

Standard solution: Dissoke 50 mg of USP Pentazocine 
RS in 25 mL of 0,01 N hydrochlonc add in a separator, 
and use thts in place of the Standard solution spedfied 
in the chapter. 

Sampie solution: A volume of Injection equivalent to 
50 mg of pentazocine 

Acceptance criteria: Meets the requiremenls 

A55AY 

* PROCEDURĘ 

Diluent: Methanol and 6 N hydrochlonc acid (500:500) 

Column (fon-exchange): Place a pledget of cjlass wool 
in the base of a 6 -mm (ID) tubę eąuipped with a stop- 
cock, and fili the tubę to a height of about 25 mm with 
a styrene-dMnylbenzene cation-exchange resin that has 
been previously soaked in 3 N hydrochioric acid for NLT 
2 h. Pass 10 mL of methanol through the column, fol- 
lowed by 50 mL of 3 N hydrochioric acid, then wash 
the column with water until the eluate is neutral. [Cau* 
tion—D o not permit the column to become dry at any 
time.] 

Standard stock solution: 1.2 mg/mL of USP 
Pentazocine RS in Diluent 

Standard solution: 0.12 mg/mL of USP Pentazocine RS 
in Diluent from Standard stock solution 
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Sample stock solution: Nominally equivalent to 6 mg/ 
ml of pentazocine in w a ter, diluted from an accurately 
measured volume of injection 
Sample solution: Transfer 2*0 ml of Sample stock solu¬ 
tion to the Column, then pass 100 mL of water through 
the Column at a ratę of 2 mL/min, and dbcard the elu- 
ate. Place a 1 00-mL vo!umetric fiask under the Column, 
and pass Diluent through the Column untrl approxi- 
mately 95 ml of eluate has been collected* Remove the 
fiask, and dflute with Diluent to volume* 

Instrumental conditions 
Modę: UV 

Analytical wavefength: 278 nm 
Celi: 1 cm 
Blank: Diluent 
Analysis 

Samples: Standard solution and Sampfe solution 
Calculate the percentage of pentazocine (C^LWNO) in 
the pdrtion of the Injection taken: 

Result = (AJA s ) x (Cs/G,) x 100 

Au - absorbance of the Sample solution 
Aj - absorbance of the Standard solution 
Cs - concentration of USP Pentazocine RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of pentazocine in the 
Sample solution (mg/mL) 

Acceptance cnteria: 95*0%-l 05.0% 

5PECIFIC TEST5 

■ Bacterial Endqtoxins Test (85): NMT 5.8 USP Endo- 

toxtn Units/mg of pentazocine 
« PH (791): 4.0-5.0 

* Other Requirements: It meets the requirements in Injec- 
tions and Implanted Drug Products (1). 

AODITBONAL REQUIREMENTS 

■ Packaoinc and Storace: Preserve in single-dose or mul- 

tiple-dose containers, preferabty of Type I glass. 

o osp Reference Standards (11) 

USP Endotoxin RS 
USP Pentazocine RS 


Pentetic Acid 


0 



o ó 


CnH 23 M 3 C% 393.35 

Glyctne, N,N-bis[2-[bis(carboxymethyl)amino]el:hyl3, 
Diethylenetriaminepentaacetic acid [67-43-6]* 

» Pentetic Acid contains not less than 98.0 per- 
cent and not morę than 100.5 percent of 

ChH2bN30ig. 

Padiaging and storage —Preserve in well-closed contain- 
ers. 

USP Reference standards {11)— 

USP Pentetic Acid RS 


I de ntl f leat io n, In frared Abso rp tion { 19 7 K ). 

Residue on ignition (281): not morę than 0.2%. 

Delete the following: 

*Heavy metals, Method I! (231): 0,005%*# fort,™! 1 ^ 201 a> 

Limit of nitriiotriacelic acid— 

Cupric acetate solution —Dissolve 20 g of cupric acetate in 
a mixture of 800 mL of water and 10 mL of glacial acetic 
acid* Adjust with 1 N sodEum hydroxide to a pH of 4.2, 
dilute with water to obtain 1000 mL of solution, and filter. 

Mobile phase —Prepare a mixture of 1 600 mL of water, 

40 mL of glacial acetic acid, 30,4 ml of 0*5 M dodecyL 
triethylammonium phosphate, and 20 mL of Cupric acetate 
solution , Adjust with 1 N sodtum hydroxide to a pH of 4.0, 
dilute with water to obtain 2000 rhL of solution, frlter 
through a filter having a 0.5-pm or flner porosity, and de- 
gas. Make adjustments if necessary (see System Suitability 
under Chromatography (621))* 

Stock standard solution —Transfer about 50 mg of nitrifo- 
triacetic acid, accurately weighed, to a 1 00-mL yolumetric 
fiask, dilute with Cupric acetate solution to volume, and mix. 

Standard solution— Transfer 1.0 mL of the Stock standard 
solution to a 25-mL vo)umetnc fiask, dilute with Cupric ace¬ 
tate solution to volume, and mix. This solution contains 
about 0.02 mg of nitrilotriacetic acid per mL. 

Test solution —Transfer about 2 g of Pentetic Acid, aceu- 
rateEy weighed, to a 100-mL volumetric fiask, Add about 
70 mL of Cupric acetate solution , and swirl to dissolve. Soni- 
cate, if necessary, to dissolve. Dilute with Cupric acetate solu¬ 
tion to volume, and mix. 

Resolution solution —Transfer 1.0 mL of the Stock standard 
solution to a 25-mL volumetnc fiask, dilute with Test solution 
to volume, and mix. 

Chromatographlc system (see Chromatography (621))— The 
liquld chromatograph is eouipped with a 290-nm detector 
and a 4.6-mm x 25-cm column that contains 5-pm packing 
LI that has been highly deactivated (carbon loading of 
about 30%)* The flow ratę is about 1 mL per minutę. Equili- 
brate the column by passing, in seguence, water, methanol, 
and water for about 15 minutes each, and then Mobile 
phase for about 45 minutes* Chromatograph the Resolution 
solution, and record the peak responses as directed for Pro¬ 
cedurę: the resolution, fi, between pentetic add and nitrilo- 
triacetic acid is not less than 2,0, and the relatEve retention 
times are about 0.6 for pentetic acid and 1.0 for nitrilo¬ 
triacetic acid. Chromatograph the Standard solution, and re¬ 
cord the peak responses as directed for Procedurę: the rela- 
tive standard deviation for repllcate injections is not morę 
than 5.0%, 

Procedurę— Sęparately inject equal vofumes (about 20 pi) 
of the Standard solution and the Test solution into the chro¬ 
matograph, and measure the responses for the major peaks. 
Calculate the percentage of nitrilotriacetic acid in the por- 
tion of Pentetic Acid taken by the formula: 

10,000(C/ W)(ruJr s ) 

of which C is the concentration, in mg per mL, of nitrifo- 
triacetic acid in the Standard solution, W is the weight, En 
mg, of Pentetic Add taken to prepare the Test solution , and 
A/ and r* are the nitrilotriacetic acid peak responses obtained 
from the Test solution and the Standard solution , respectively* 
The limit is 0.1%. 

Iron—Using 1*5 g of specimen, proceed as directed in the 
test for iron under Edetic Acid , The eolor of the test solution 
is not deeper than that of the solution contalning the stan¬ 
dard iron solution (0,01 %)* 

Assay—Transfer about 200 mg of Pentetic Acid, accurately 
weighed, to a 1 25-mL conical fiask, add 50 mL of water and 
1.5 mL of 1 N sodiurm hydroxide, and swirl to dissolve the 
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spedmen. Add 10 mL of OJ N ammomum thiocyanate, and 
mix. Add about 40 mL of methyl ethyl ketone, mix, and 
allow the layers to separate. Titrate with 0,05 N ferric am- 
monium sulfate VS, stirring continuously. As the tltration 
proceeds, the agueous phase turns from coforless to yellow, 
and the organie phase remains colorless. As the endpoint is 
approacheo, stop the tltration, mix, and allow the layers to 
separate. Add 0 J -mL inerements of 0.05 N ferric ammo- 
nium sulfate VS, mixing and allowing the layers to separate 
after each addition, until the organie fayer turns from colcr- 
less to pink. Each mL of 0,05 N ferric ammonium sulfate 
consumed fs equiva!ent to 19.668 mg of CuHiaNjOn). 


Pentobarbital 



C,iH, 8 N z O } 226.27 

2,4,6(1 tf,3tf,5ff)-Pynmidinetrione, 5-ethyl-5-(1-methylbu- 

tyl)-, C±)-; 

(±)-5-Ethyf-5-(1-methylbutyljbarbituric acid [76-74-4]. 

DEFINITION 

Pentobarbital contains NLT 98,0% and NMT 102.0% of 
C tl HiaNiOj f calcułated on the dried basis. Where the ma¬ 
teriał is labeied as intended solely for vetermary use, Pen¬ 
tobarbital contains NLT 97.0% and NMT 102.0% of 
CnHiflNzOi, calcułated on the dried basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTI0N (1975) 

Sample solution: 7 in 100 
Medium: Chloroform 

* B. The retention time of the major peak of the Sampte 
solution corresponds to that of the standard solution, as 
obtained in the Assoy. 

I ASSAY 

• Procedurę 

Mobile phase: 0.01 M monobasic potassium phos- 
phate and acetonitrile (65:35). Adjust the pH to 3.5. 
Standard solution: 0.1 mg/mL of USP Pentobarbital RS 
in Mobile phase 

Sample stock solution: 1 mg/mL of Pentobarbital in 
Mobile phase (sonicate until dissolved) 

Sample solution: Transfer 10.0 mL of the Sample stock 
solution to a 100-ml volumetric fiask, and dilute with 
Mobile phase to volume. 

Chromatographic system 
(See Chromatograpny (621), System Suito bili ty.) 

Modę: LC 

Detector: UV 214 nm 
Column; 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 m L/min 
Injection size: lOpL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Column efftciency: NLT 15,000 theoreticai plates 
Tailing factor: NMT 1.5 
Relative standard deviation: NMT 2.0% for 
pentobarbital 
Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of CnHinN^Ch in the portion 
of Pentobarbital taken: 


ry = peak area from the Sample solution 

r$ - peak area from the Standard solution 

C s = concentration of USP Pentobarbital RS in the 
Standard solution (mg/mL) 

Cy = concentration of Pentobarbital in the Somple 
solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% of ChH] B Nz 0 3 on 
the dried basis; and 97.0%“J02.0% of OiHiaNzCh on 
the dried basis, where the materiał is labeied as in¬ 
tended solely for veterinary use 

IMPURITIES 
Inorgank Impurities 

* Residue on Ignition (281): NMT 0.1% 

Defete the folfowlng: 

Heaw Metals, Method II (231): NMT 20 ppm* (o^n- 

|dn-20l8) 

Organie Impurities 

• Procedurę 

Mobile phase: Prepare as directed in the Assay. 
Standard solution: 0.001 mg/mL of USP Pentobarbital 
RS in Mobile phase 

Sample solution: 1 mg/mL of Pentobarbital in Mobile 
phase 

Chromatographic system 
(See Chramatography (621), System Suitability.) 

Modę: LC 

Detector: UV 214 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection size: lOpL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Column efficiency: NLT 15,000 theoreticai plates 

Tailing factor: NMT 1.5 

Relative standard deviation: NMT 15.0% for 

f ientobarbitaf 
ysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of any impurity in the por¬ 
tion of Pentobarbital taken: 

Result = (ry/r s ) x (C £ /Cy) x (1/F) x 100 

ry - peak area for any impurity from the Sample 
solution 

r s = peak area for pentobarbital From the 
Standard solution 

Cs = concentration of USP Pentobarbital RS In the 
Standard sofution (mg/mL) 

Cy = concentration of Pentobarbital in the Sample 
solution (mg/mL) 

F = relative response factor of the impurity (see 
Impurity Tobie 1) 

Acceptance criteria: See Impurity Tobie L 


Impurity Table 1 


Name 

Relative 

Retention 

Time 

Refative 

Response 

Factor 

Acceptance 
Criteria, 
NMT f%1 

ó-lmi n o-5 -ethyF5- 
(1 -methyl butyl) 
barbłiuric acid 

0.39 

1.5 

0.2 

S-Ethyl-S-CI -ethyl- 
propyl) barbituric 
acid' 

0.93 

1.0 

0.1 

Pentobarbital 

1.0 

— 

— 


* Where the materiał is labeied as intended solely for veterinary use, the 
limit of 5*ethyl-5-(1 -ethylpropyi) barbtturic acid (s 3.0%. 


Result = (ru/r s ) x (C s /Cu) x 100 
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Impurity Table 1 


Marne 

Relatwe 

Retention 

Time 

Ręlative 

Response 

Factor 

Ac cep tance 
Criteria, 

NMT 

5-Ethyl-5-(U- 
dimethylbutyl) 
barbituric acid 

1A 

0.9 

0.3 

Unknown impurities 


1.0 

0.1 

To tal 

— 

— 

0.5 


J Where the materia! is labeled as intended sofeły for veterinafy use, the 
limit of 3-ethyl-5-{l-ethylprapyl) barbituric acid is 3.0%. 

5PECIFIC TESTS 

* Loss ON Drying <731): Dry a sample at 1 05° for 2 h: it 

loses NMT 1.0% of its weight. 

ADDITIONAL REQUIREMENTS 

* Packagjng and Storage: Preserve in tight containers. 

* USP Reference Standards {11} 

USP Pentobarbital RS 


Pentobarbital Sodium _ 

CnHi7NiNaOi 248,25 

2,4,6(1 H,3tf,5tf)-Pynmidmetrione, 5-ethyl-5-(l -methyl- 
buty!)-, monosodium salt 

Sodium 5-ethy l-5-(l -methylbutyl)barbiturate |5 7-33-0], 

» Pentobarbital Sodium contains not less than 
98,0 percent and not morę than 102.0 percent of 
CnHi 7 N 2 Na 0 3 , caleulated on the dried basis. 
Where the materiał is labeled as intended solely 
for veterinary use, Pentobarbital Sodium contains 
not less than 97.0 percent and not morę than 
102.0 percent of CnHi/NiNaO*, caleulated on 
the dried basis. 

Packaging and storage— Preserve in tight containers. 

USP Reference standards (11)— 

USP Pentobarbital RS 

Compłeteness of solution —Mix 1,0 g with 10 mL of car- 
bon oioxide4ree water: after 1 minutę, the solution is elear 
and free from undissolved solid. 

Identification— 

A: Ultraviotet Absorption (197U)— 

Solution; 10 pg per ml. 

Medium: di lute ammonium hydroxide (1 in 200). 

B: The retenlion time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chrom a tog ram of the Standard preparotion , as obtained in 
the /Usoy, 

C: Ignite about 200 mg: the residue effervesces with 
acids, and meets the reauirements of the tests for Sodium 
(191). 

p h (791): between 9,8 and 11.0, in the solution preparec 
in the test for Completeness of solution, 

Loss on drying (731)-—Dry it at 105° for 6 hours: it loses 
not morę than 3.5% of its weight 


Delete the foltowing: 

# Heavy metals, Method II (231): 0,003%.* 

Related compounds— 

Mobile phase— Prepare as directed in the Assay. 

Standard solution— Dissolve an accurately weighed quan- 
trty of USP Pentobarbital RS in Mobile phase, and dilute 
quantitatively, and stepwfse if necessary, with Mobile phase 
to obtain a solution having a known concentration of about 
0.001 mg per mL, 

Test solution—Transfer about 110 mg of Pentobarbital So¬ 
dium, accurately weighed, to a 100-mL vo!umetric fiask, 
ad d about 80 mL of Mobile phase , and samca te until dis- 
solved. Dilute with Mobile phase to volumą and mix. 

Chromatographic system (see Chmmatography (621))—The 
liquid chromatograph is eauipped with a 214-nm detector 
and a 4.6-mm x 25-cm column that contains 5-um packing 
LI. The flow ratę is about 1.0 ml per minutę. Chromato¬ 
graph the Standard solution, and record the peak responses 
as directed for Procedurę: the eapacity factor, k% \s not less 
than 2.5; the column efftdency is not less than 15,000 theo- 
retical plates; the tailing factor is not morę than 1.5; and 
the relative standard deviation for replicate injections is not 
morę than 15.0%. 

Procedurę— Sęparately inject equal volumes (about 10 pL) 
of the Standard solution and Test solution into the chromato¬ 
graph, record the chromatograms, and measure the areas 
for the major peaks. Calcu late the percentage of any impu- 
riiy in the portion of Pentobarbital Sodium taken by the 
formula: 

(248.25/226,2 7)(10,0OG/Q(C/ W){r, / r*) 

in which 248.25 and 226,27 are the molecular weights of 
pentobarbital sodium and pentobarbital, respectively; F is 
the relative response factor of Ehe impurity according to the 
table below; G is the concentration, in mg per mL, of USP 
Pentobarbital RS in the Standard solution; W is the weight, in 
mg, of Pentobarbital Sodium, on the dried basis, used to 
prepare the Test solution; n is the peak area for any impurity 
m the Test solution; and is the peak area for pentobarbital 
in the Standard solution: the impurities meet the reguire- 
ments glven in the table below: 


Compound 

Mamo 

Relative 

Retenlion 

Time 

Relative 

Response 

Factor 

Limit 

(%) 

S-lmino-S-ethyl-S-CI- 
me thyl-butyl) ba rbi- 
turlc add 

about 0.39 

1,5 

0.2 

5-Ethyl-5-(1 -ethyl- 
propyljbarbiluric 
acfd* 

about 0,93 

1.0 

0.1 

Pentobarbital 

1.0 

— 

— 

5-Ethyk5-D,3- 
dimethylbutyl) bar- 
bituric acid 

about 1.5 

0.9 

0.3 

lin known impurities 

— 

1.0 

0,1 

Ta tal 

— 

— 

0.5 


*Where the materiał is labefed as mtended solely for veterinary use, the limit 
of S-ethyLS^l-ethylpropyl) barbituric acid 8 3.0%. 


Assay —[NOTĘ—Use the value for Loss on drying obtained at 
the same time as the preparation of the Test solution in the 
test for Related compounas and the Assay preparation in the 
4ssoy.] 

Mobile phase , Standard preparation, and Chromatographic 
system—Proceed as desenbed in the 4ssoy under Pen tobą rbi- 
tal 
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Assay preparation—Transfer about 110 mg of Pentobarbi- 
ta! Sodtum, accurately wetghed, to a 100-mL volumętne 
fiask, add about 80 mL of Mobile phase, and sonicate until 
dtssoived. Dilute with Mobile phase to volume, and mix. 
Transfer 10.0 mL of this solution to a 100-mL yolumetric 
fiask* Dilute with Mobile phase to volume, and mix* 

Procedurę —Se para te ly inject equal volumes (about 10 jiL) 
of the Standard preparat ion and the Assay preparat fon into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTculate the quan- 
tity, tn mg, of CnH^N^NaCh in the portion of Pentobarbital 
Sodium taken by the formula: 

(248*25/226,27)1000 C(r u i r 5 ) 

in which 248.25 and 226*27 are the molecular weights of 
pentobarbital sodium and pentobarbital, respectively; C is 
the eon centra tron, in mg per mL, of USP Pentobarbital RS in 
the Standard preparation; and r v and n are the peak areas 
obtained from the Assay preparation and the Standard prepa¬ 
ration, respectivefy P 


Pentobarbital Sodium Injection 

» Pentobarbital Sodium Injection is a stenie solu¬ 
tion of Pentobarbital Sodium in a suitable sol- 
vent. Pentobarbital may be substituted for the 
eauivalent amount of Pentobarbital Sodium, for 
adjustment of the pH. The Injection contains the 
equivalent of not less than 92.0 percent and not 
morę than 108.0 percent of the labeled amount 
of CiiH^l^bNaOj. 

Packaging and sto ragę —Preserve in singte-dose or multi- 
pJe-dose containers, prererably of Type I glass. The Injection 
may be packaged in 50-mL containers. 

Labeling—The iabel indicates that the Injection is not to be 
used if it contains a precipitate. 

USP Reference standardu (11)— 

USP Endotoxin RS 
USP Pentobarbital RS 

Identification —The retention time of the major peak in 
the chroma togram of the Assay preparation corresponds to 
that in the chromatogram of the Standard preparation , as 
obtained in the Assay. 

BacteriaJ Endotoxins Test (85)—It contains not morę 
than 0*8 USP Endotoxin Unit per mg of pentobarbital so¬ 
dium, 

pH (791): between 9.0 and 10,5. 

Other reguirements —It meets the reguirements under In* 
jectlons and Implanted Drag Products (1). 

Assay— 

Mobile phase— Frepare a filtered and degassed pH 3.5 
mixture of 0.01 M monobasic potassium pnosphate and ac- 
etonftrile (65:35). Make adjustments if necessary (see System 
Suitability under Chromatography (621)). 

Standard preporotion^ Dissolve an accurately weighed 
quantity of USP Pentobarbital RS in Mobile phase, and dilute 
quantitatively, and stepwise if necessary, with Mobile phase 
to obtain a solution having a known concentration of about 
0.1 mg per mL* 

Assay preparation— -Qua n tfta ii vefv dilute a s u i ta b l e vo i u m e 
of Injection with Mobile phase to obtain a solution having a 
known concentration of about 0.1 mg per ml* 

Chromatographic system (see Chromatography (621»—The 
liquid chromatograph is eauipped with a 214-nm detector 
and a 4*6-mm x 25-cm column that contains 5-pm paddng 


LI. The flow ratę is about 1.0 mL per minutę. Chromato¬ 
graph the Standard prepa radon, and record the peak re¬ 
sponses as directed for Procedurę; the capacity factor, k\ is 
not less than 2*5; the column efficiency is not less than 
15,000 theoretical plates; the tailing factor is not morę than 
1.5; and the retative standard deviation for replicate injec- 
trons is not morę than 2.0%* 

Procedurę— Separately inject equal volumes (about 10 pL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the per- 
centage of CnH^NzNaOBfn the portion of injection taken by 
the formula: 

100(248.25/226.27)(G / Q)(r y / r s ) 

in which 248.25 and 226.27 are the molecular weiahts of 
pentobarbital sodium and pentobarbital, respectivefy; Cs is 
the concentration, in mg per mL, of USP Pentobarbital RS in 
the Standard preparation; Cu is the finał concentration, in mg 
per mL, of the Assay preparation; and r u and r s are the peair 
areas obtained from the Assay preparation and the Standard 
preparation, respectively. 


Pentoxifylline 



CH, 


CijHisN^ 278*31 

1 H-Purine-2,6-dione, 3,7-d(hydro-3,7-dimethyl-T-(5-ox- 
ohexyl)-; 

1 -(5-Oxohexy[)theobromine [6493-05-6]* 

DEFINITION 

Pentoxifylline contains NLT 98*0% and NMT 102.0% of 
pentoxify1lrne (CuHtaN 4 O0. 

IDENTIFICATION 

• A. INFRARED ABSORPTION (197K) 

■ B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

* Procedurę 

Solution A: 1 g/L of perchloric add 
Mobile phase: Methanol, tetrahydrofuran, acetomtrile, 
and Solution A (2:2.5: 15:80) 

System suitability solution: 0.024 mg/mL of caffeine 
and 0.048 mg/mL of USP Pentoxifylline RS in Mobile 
phase 

Standard solution: 0.05 mg/mL of USP PentoxifyJline 
RS in Mobile phase 

Sample solution: 0.05 mg/mL of Pentox»fyliine in Mo* 
bile phase 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 273 nm 
Column: 4.6-mm x 25-cm; 5-j.tm packing LI 
Flow ratę: 0.7 mL/min 
Injection voiume: 10 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reąulrements 

Resofution: NLT 10.0 between caffeine and pentoxi- 
fylline, System suitability solution 







USP 40 


Official Monogrophs / PentoxifyIline 5635 


Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of pentoxifyllrne (ćpHiaN^Oj) 
in the portion of PentcmfyInne taken: 

Result = (Wfj) x (Cj/Cu) x 100 

ru = peak response from the Sample solution 

r$ - peak response from the Standard solution 

Q - concentration of USP Pentoxifylline RS in the 
Standard solution (mg/mL) 

Cu = concentration of Pentoxifyflme in the Sample 
solution (mg/mL) 

Acceptance criteria: '98.G%-102,0% 

IMPURITIES 

• RE5IDUE ON IGNITION (281): NMT 0.1% 

* Chloride and Sulfate, Chloride (221) 

Sample: 2.0 g 

Acceptance criteria: The Sample shows no morę chlo 
ride than torresponds to 0.31 ml of 0,020 N hydro- 
chlortc acid (0.011%). 

* Chloride and Sulfate, Sulfate (221) 

Sample: 1.0 g 

Acceptance criteria: The Sample shows no morę sulfate 
than eorresponds to 0.20 ml of 0.020 N sulfuric acid 
( 0 . 02 %). 

Oelete the fotlowing: 

*• Heaw Metals, Method II (231): NMT 10 ppm* (om&\ i- 

Jfl n-2018) 

• organic Impurities 

Solution A and Mobile phase: Prepare as directed in 
the Assoy. 

System suitability solution: 0*7 pg/mL of caffeine and 
350 ug/mL of USP Pentoxifylline RS in Mobile phase 
Standard solution: 0.7 pg/mL of USP Pentoxifyllrne RS 
in Mobile phase 

Sample solution: 350 pg/mL of Pentoxifylline in Mobile 
phase 

Chromatographic system: Proceed as directed in the 
Assoy except for the foliowing: 
fnjection votume: 20 pL 
Run time: NLT 5 times the retention time for 
pentoxifylline 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability reguirements 

Resolution: NIT 10.0 belween caffeine and pentoxi- 
fylline, System suitability solution 
Refative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Measure the areas of alf the peaks Sn the Sample solu¬ 
tion, exeept for that of pen toxifyl linę* 

Calculate the percentage of each impurity in the por¬ 
tion of Pentoxifylline taken: 

Result = (m/fs) x (Cs/Cu) x 100 

ru - peak response of each impurity from the 
Sample solution 

n = peak response of pentoxifyl linę from the 
Standard solution 

Ci - concentration of USP Pentoxifylline RS in the 
Standard solution (pg/mL) 

Cu - concentration of Pentoxifylline in the Sample 
solution (pg/mL) 


Acceptance criteria 
Indmdual impurities; NMT 0.2% 

Total impurities: NMT 0.5% 

SPECIFIC TE5T5 

* COMPLETENESS OF SOLUTION (641) 

Sample solution: 1 g in 50 ml of carbon dioxide-free 
water 

Acceptance criteria: Meets the reguirements 

* AClDlTY 

Sample solution: 1 g in 50 mL of carbon dioxide-free 
water 

Analysis: To the Sample solution add 1 drop of 
bromothymol blue TS< 

Acceptance criteria: NMT 0.2 ml of 0.01 N sodium 
hydroxide is required to produce a colon change. 

a LOSS ON DRYING (731) 

Analysis: Dry under vacuum at 60° for 3 h, 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUIREMENT5 

» Packaging and Storage: Preserve in well-closed 

containers. 

* USP Reference Standards (11) 

USP Pentoxify!line RS 


Pentoxifylline Compounded Orał 
Susperasion 

DEFINITION 

Pentoxifyllinę Compounded Orał Suspension contains NLT 
90.0% and NMT 110.0% of the labeled amount of 
pentoxifylline (ChHisN^Oj), 

Prepare Pentoxifyllinę Compounded Orał Suspension 20 mg/ 
mL as follows (see Pharmaceutical Compounding — Nonster- 
ile Preparations (795)). 


Pentoxify!li rŁe extended-release 
tab!et5 j eauiualent to 

2 q of penioxifviline 

Purified Water, USP, a sufficient 
auamity to make 

T00 mL 


1 Tren ta f 400-fng tablets, sanofUavenris, Somerville, NJ. 


Calculate the repuired guantity of each ingredient for the 
total amount to be prepared, Place the requlred number 
of Pentoxifylline extended-release tablets in a suitable mor- 
tar, add Purtfied Water in smali portions, and triturate to 
make a smooth pastę. Add increasmg volumes of Purified 
Izoter to make a pentoxifylline liguia that is pourable. 
Transfer the contents of tne mortar, stepwise and quai> 
titatively, to a calibrated bottle* Add enough Purified 
Water to bring to finał vołume, and mix well. 

ASSAY 
* Procedurę 

Solution A: 50 mM monobasic potassium phosphate 
buffer, adjusted with phosphoric add to a pH of 3*2 
Mobile phase: Acetonitrile and Solution A (20:80), Pass 
througn a filter of 0*45-pm porę stze, and degas. 
Interna! standard solution: 100 pg/ml of caffeine in 
Mobile phase 

Standard stock solution: 20 mg/mL of USP Pentoxifyl- 
linę RS in Mobile phase 

Standard solution: Pipet I.OmL of Standard stock solu¬ 
tion into a 15-mL conical centrifuge tubę, and add 9 mL 
of deiontzed water. Mix the sample for 30 s in a vortex 
mixer, and centrifuge for 30 min at 1250 x g. Pipet 
50 pL of the supernatant into a sępa ratę borosilicale 
culture tubę, dilute with 575 pL or Mobile phase , and 
add 625 pL of Iniemal standard solution to obtain a so- 
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lution having a nominał concentration of 80 jig/mL of 
pentaxifylline and 50 pg/mL of caffeine, 

Sample solution: Shake thoroughly by hand each bot- 
tle of Orał Suspension. Pipet 1.0 mL of Orał Suspension 
into a 15-mL conioal centrifuge tubę, and add 9 mL of 
deionized water, Mix the sam ple for 30 s in a vortex 
mixer, and centrifuge for 30 min at 1250 x g, Pipet 
50 pL of the supernatant into a separate borosilicate 
culture tubę, dilute with 575 pL ot Mobile phase , and 
add 625 jllL of Intemal standard solution to obtatn a sc- 
lution having a nominał concentration of 80 pg/mL of 
pentoxifyjlinę and 50 ug/ml of caffeine, 
Chromatographfc system 
(5ee Chromatogmpny (621), System Suitabiiity .) 

Modę: LC 

Detector: UV 280 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
FIow ratę: 1,0 mL/min 
Injection volume: 10 pL 
System suitabiiity 
Sample: Standard solution 

[Notę —The relative retention times for caffeine and 
pentoxifylline are about 0.42 and 1.0, respectively.] 

Suitabiiity reguirements 

Resolution: NLT 10,0 between pentoxifylline and 
caffeine 

Column effidency: NIT 10,000 theoretical plates 
Tailing factor: NMT 2.0 for the pentoxifyl(ine peak 
Relatlve standard deviation: NMT 2.0% for replicate 
injections 
Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of the labeled amount of 
pentoxifylline (CiiHisNjOO in the portion of Ora! Sus¬ 
pension taken: 

Result - (RJR,) x (Q/Cu) x 100 

Ru = peak response ratio of pentoxifyIline to the 
interna) standard from the Sample solution 
R$ - peak response ratio of pentoxifymne to the 
interna] standard from the Standard solution 
Cs = concentration of USP Penloxjfylline RS in the 
Standard solution (j.ig/ml) 

Cu - nominał concentration of pentoxifylIine in the 
Sample solution (pg/mL) 

Acceptance criteria: 90,0%“! 10,0% 

SPECIFIC TESTS 

« RH (791): 5.9-7,7 

ADDITIONAL REQUJREM£NTS 

* Packaging and Storage: Package in trght, light-resistam 
contai ners. Storę in a refrigerator or at eon troi led room 
temperaturę. 

* Beyond-Use Datę: NMT 90 days after the datę on which 
it was compounded, when stored in a refrigerator or at 
controEled room temperaturę 

< Labeling: Labet it to indicate that it is to be well shaken 
before use, and to State the Beyond-Use Datę . 

* USP Reference Standards (11) 

USP Pentoxifylline RS 


PentoxIfylline Extended-Release Tablets 

» Pentoxifylline Extended-Release Tablets contain 
not less than 95.0 percent and not morę than 
105.0 percent of the labeled amount of pentoxi- 
fylline (Ci 3 Hi 8 N^ 0 3 ). 


Packaging and storage“Preserve in well-closed contain¬ 
ers. Protect from light, and storę between 15° and 30°. 
Labeling —The labeling indicates the Dissolution Test with 
which the product complies. 

USP Reference standards (11)— 

USP Pentoxifyłline RS 
Identification— 

A: Infrared Absorption (197K)— 

Test specimen —Finely powder not fewer than 5 Tablets. 

(A coarse screen may be used to separate the powder from 
the tablet film-coating if necessary.) Transfer an accurately 
weighed portion of the powder, equivalenf to about 
200 mg of pentoxifyllinę, to a 15-mL centrifuge tubę, add 
about 10 mL of methanol, cap the tubę, and shake vigor- 
ously for about 5 minutes. Centrifuge for about 5 minutes to 
allow undissolved materiał to settle. Decant the supernatant 
into a suitable beaker, and evaporate the solution with the 
aid of a current of air to dryness at about 35°. Dissolve the 
residue in about 15 mL of mefhylene chloride, transfer to a 
separatory funnel, add about 10 ml of water, and shake, 
Allow the iayers to separate, transfer the methylene chloride 
layer, and pass through a funnel partially filled with anhy- 
drous sodium sulfate, collecting the fiftrate in a smali 
beaker. Evaporate the solution with the aid of a current of 
air to dryness at about 3 5°. DŚssolve the residue $0 obtained 
in 8 to T 0 mL of ether, and then chill in an ice bath, if 
necessary, to induce crystallization, Collect the crystals on 
filter paper, wash with about 2 ml of cold ether, and allow 
to air-dry. Prepare a mlxture of abouL 1,5% (w/w) of the 
crystals in potassium bromrde. 

B: The retention time of the major peak in the chromato- 
gram of the Assav preparation corresponds to that in the 
chromatogram of the Standard preparation, as obtained in 
the Assay * 

Dissolution (711)— 

test 1—If the product complies with this test, the labeling 
indicates that it meets USP Dissolution Test 1. 

Medium: water; 900 mL or 1000 mL. 

Apparatus 2: 100 rpm. 

Times: 1, 4, 8, and 12 hours. 

Procedurę—Determine the amount of CnHuNłOj dts- 
solved by employing UV absorption at the wavelength of 
maximum absorbance at about 274 nm on filtered portions 
of the solution under test, suitably drluted with Meaium, if 
necessary, in companson with a Standard solution having a 
known concentration of USP Pentoxifyilinę RS in the same 
Medium, 

Tolerances —The percentages of the labeled amount of 
CisHis^Cb dissolved at the times specified conform to Ac¬ 
ceptance Table 2, 


Time (lian rs) 

Amount dis$otved 

1 

not morę than 30% 

4 

between 30% and 55% 

8 

not less than 60% 

12 

not less than 80% 


test 2— If the product complies with this test, the labeling 
indicates that it meets USP Dissolution Test 2. 

Medium: water; 900 mt. 

Apparatus 2: 75 rpm. 

Times: 1, 6 , 10, and 20 hours. 

Procedurę —Proceed as directed for Test L 
Tolerances —The percentages of the labeled amount of 
C 15 H 1 BN 4 O 3 dissolved at the times specified conform to the 
following table. 
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Time (hours 1 ) 

Amount dissolved 

I 

between 8% and 30% 

6 

between 35% and 60% 

10 

between 53% and 78% 

20 

not less than 80% 


TEST 3— If the product complies with this test, the labeling 
indicates that it meets USP Dissolution Test 3. 

Medium: water; 900 ml, 

Apporatus V: 100 rpm, 
limes: 2, 8 , 12 , and 20 hours. 

Procedurę —Proceed as directed for Test 7, 

Tolerances —The percentages of fhe labeled amount of 
CisHiaNLiOs disso!ved at the times specified conform to the 
following table. 


Time (hours) 

Amount dissolved 

2 

between 15% and 35% 

8 

between 55% and 75% 

12 

between 75% and 95% 

20 

not less than 85% 


test 4 —If the product complies with this test, the labeling 
indicates that it meets USP Dissolution Test 4. 

Medium: water; 900 ml, 

Apporatus 2: 50 rpm. 

Times: 1, 8 , and 24 hours. 

Procedurę —Proceed as directed for Test 7, 

Tolerances —The percentages of the labeled amount of 
CnHishhCh dissolved at the times specified conform to the 
following table. 


Time (hoursl 

Amount dissoived 


1 

between 0% and 20% 


S 

between 35% and 60% 


24 

not less than 80% 



test 5—If the product complies with this test, the labeling 
indicates that it meets USP Dissolution Test 5. 

Medium: water; 900 ml. 

Apporatus 2: 75 rpm, 

Times: 1, 2, 4, 6 , and 20 hours. 

Procedurę —Proceed as directed for Test 7, except to use 
the wavelength of maximum absorbance at about 264 nm 
instead of 274 nm, 

Tolerances —The percentages of the labeled amount of 
C^HisKhCh dissolved at the times specified conform to the 
following table. 


Time (hours) 

Amount dUsolued 

1 

between 5% and 25% 

2 

between 10% and 35% 

4 

between 20% and 50% 

6 

between 30% and 60% 

20 

not less than 80% 


test ć—If the product complies with this test, the labeling 
indicates that it meets USP Dissolution Test 6. 

Medium: sfmulated gastric fluid (without enzymes); 

900 mL 


Apporatus 2: 50 rpm, 

Times: 2, 8 , 12, and 24 hours. 

Procedurę—Proceed as directed for Test 7. 

Tolerances —The percentages of the labeled amount of 
C 13 Hi fl N,0 3 dissotved at the tlmes specified conform to the 
following table. 


Time (hours) 

Amount dissolved 

2 

between 10% and 30% 

8 

between 40% and 60% 

12 

between 55% and 75% 

24 

not less than 85% 


test 7— If the product complies with this test, the labeling 
indicates that it meets USP Dissolution Test 7. 

Medium: water; 900 mL. 

Apporatus 2: 50 rpm, 

Times: 1, 3, 8 , and 18 hours. 

Procedurę—Proceed as directed for Test 7. 

Tolerances —The percentages of the labeled amount of 
C 13 HT 8 N 4 O 3 dissolved at the times specified conform to the 
following table. 


Time (hours) 

Amount dissoDved 

1 

not morę than 25% 

3 

between 25% and 45% 

8 

between 55% and 75% 

18 

not less than 80% 


TEST 8 —If the product complies with this test, the labeling 
indicates that it meets USP Dissolution Test 8. 

Medium: water; 900 mL. 

Apporatus 2: 15 rpm. 

Times: 1 , 2 , 4, 10 , and 16 hours. 

Procedurę —Proceed as directed for Test 1. 

Tolerances —-The percentages of the labeled amount of 
C 13 H 18 H 4 O 3 disso[ved at the times specified conform to the 
following table. 


Time (hours)Amount dissolyed 


1 

between 10% and 20% 

2 

between 15% and 35% 

4 

between 25% and 45% 

10 

between 55% and 75% 

16 

not less than 80% 


TEST 9—if the product complies with this test, the labeling 
indicates that it meets USP Dissolution Test 9, 

Medium: water; 900 ml, 

Apporatus 2: 50 rpm, 

Times: 1, 3, 6 , 12, and 18 hours. 

Procedurę —Proceed as directed for Test 1 , except to use 
the wavelength of maximum absorbance at about 230 nm 
instead of 274 nm, 

Tb/erances—The percentages of the labeled amount of 
C 13 H 18 N 4 O 3 dissolved at the times specified conform to the 
foliowing table. 


Time (hoursl 

Amount dissohred 

1 

between 0% and 20% 

3 

between 20% and 40% 

6 

between 30% and 60% 

12 

between 50% and 80% 

18 

not less than 80% 
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test 10 —tf the product complies with this test, the label- 
ing indicates that it meets USP Dissotution Test 10, 

Medium: water; 900 mL. 

Apparotus 2: 75 rpm. 

Times ; 1 , 6 , 12 , and 20 hours. 

Procedurę —Proceed as directed for Test 1. 

Tolerances— The percentages of the labeled amount of 
CuHiaN^Os dissolved at the times spedfied conform to the 
following tabfe. 


Time (hours') 

Amount dtssolved 

1 

not morę than 20% 

6 

between 3S% and 65% 

12 

between 60% and 90% 

20 

not less than 80% 


Uniformity of dosage units (905): meet the require- 
ments. 

Chromatographic purity— 

Perchloric acid sotution, Mobile phose, Extracting solution, 
and System suitability solution—Prepare as directed in the As* 
soy, 

Standard solution —Dis$olve an accurately weighed quan- 
tity of USP Pentoxifylline RS in Extracting solution containing 
an amount of methanol equaf to 0.8% of the total volume 
to be used, and dilute quantitatively, and stepwise if neces- 
sary, with Extracting solution to obtain a solution having a 
known concentration of about 0,96 pg per mL 

Test solution— Transfer 10.0 mL of the first dilution filtrate 
from the Assay preparation to a 25-mL volumetric fiask, di- 
iute with Extracting solution to volume, and mix. The finał 
concentration of pentoxify!line in this solution is about 
0.32 mg per mL. 

Chromatographic system (see Chromatography (621 )>— 
Proceed as directed in the Assay. Chromatograph the Storn 
dard solution , and record the peak responses for pentoxifyl- 
linę as directed for Procedurę: the relative standard deviation 
for repiicate injections is not morę than 5.0%, 

Procedurę —Separately inject equal vo!umes (about 10 pt) 
of the Standard soiution and the fest solution into the chro¬ 
matograph, and allow the chroma tog ram to run five times 
longer than the retention tlme of the pentdxify|jine peak. 
Record the chromatograms, and measure all the peak re¬ 
sponses from the Test Solution, except that for pentoxifyllinę. 
Calculate the percentage of each impurity In the portion of 
Tablets taken by the formula: 

mąnlrs) 

in which C is the concentration, rn mg per mL, of USP 
Pentoxlfylline RS in the Standard solutton; n is the peak re- 
sponse for each impurity obtained from the Test solution; 
and cj is the peak response for pentoxifyliine obtained from 
the Standard solution: not morę than 0,3% of any rndmdual 
impurity is found; and not morę than 1.0% of total impuri- 
ties is found. 

Assay— 

Perchhric acid sotution —D3ssolve 1,0g of perchloric acid 
in 1000 mL of water, and mix. 

Mobile phase —Preparę a fiitered and degassed mixture of 
Perchloric acid soiution , acetonitrile, tetrahydrofuran, and 
methanol (80:15:2.5:2). Make adjustments if necessary (see 
System Suitability under Chromatography {621», 

Extracting sotution —Prepare a mixture of water and alco- 
hol (7:3). 

System suitability solution—Transfer about 20 mg of USP 
Pentoxifyflinę RS and about 10 mg of caffeine, each accu¬ 
rately weighed, to a 25-mL volumetric fiask. Add 0.2 ml of 
methanol, and świr! the fiask to distribute the methanol. 


Dilute with Extracting solution to volume, and mix. Pipet 
3,0 mL of the resulting solution rnto a 50-mL vofumetric 
fiask, dilute with Extracting solution to vo!ume, and mix. 

Standard preparation— Dtssolve an accurately weighed 
quantity of USP Pentoxifylline RS in Extracting solution con¬ 
taining an amount of methanol equal to 0.8% of the total 
volume to be used, and dilute quantitatively, and stepwise if 
necessary, with Extractin^ solution to obtain a solution hav- 
ing a known concentration of about 0.048 mg per ml. 

Assay preparation— Weigh and finely powder not fewer 
than 20 Tablets. Transfer an accurately weighed portion of 
the powder, equiva!ent to about 40 mg of pentoxrfylline, to 
a 50-mL volumetric fiask. Pipet 0.4 mL of methanol into the 
fiask, and swirl for at least 1 minutę. Add about 30 ml of 
Extracting soiution , and sonicate for 60 minutes with occa- 
sional swirling of the fiask. Add an additional ] 5 mL of Ex~ 
tracting solution , allow to cool to room temperaturę, dilute 
with Extracting sotution to vo!ume, and mix. Centrifuge or 
pass through a suitable filter. Reserve a portion of this first 
dilution for preparation of the Test solution in the Chromato- 
raphic purity test Pipet 3.0 mL of the elear soiution into a 
0-mL volumetrit fiask, dilute with Extracting soiution to voh 
ume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 273-nm detector 
and a 4.6-mm x 25-cm column that contains packing LI. 
The ffow ratę is about 0.7 mL per minutę. Chromatograph 
the System suitability solution , and record the peak responses 
as directed for Procedurę: the resolution, fi, between caffeine 
and pentoxifylline is not less than 10.0. Chromatograph the 
Standard preparation, and record the peak responses for 
pentoxifylline as directed for Procedurę; the relative standard 
deviation for repiicate injections is not morę than 2.0%. 

Procedurę— Separately inject equa! vo!umes (about 10 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of pentoxifylline (CuHieMiCb) in the portion of 
Tablets taken by the formula: 

833qr w /ri) 

rn which C is the concentration, in mg per mL, of USP 
PentoxlfyII ine RS in the Standard preparation; and a, and fj 
are the peak responses obtained from the Assay preparation 
and the Standard preparation , respectively. 


Peppermint Spirit 

DEFINITION 

Peppermint Spirit contains, in each 100 mL, NLT 9.0 mL and 
NMT 11.0 mL of peppermint oil. 


Peppermint Oil 

100 mL 

Peppermint, in coarse powder 

10 q 

Alcohol, a MJffident ouantitv to make 

1000 mL 


Macerate the peppermint Jeaves, freed as much as posslble 
from stems and coarsely powdered, for 1 h in 500 mL of 
purified water, and then strongly express them. Add the 
molst, macerated leaves to 900 ml of alcohol, and allow 
the mixture to stand for 6 h with frequent agitation. Fil¬ 
ier, and to the filtrate add the oil, and add alcohol to 
make the product measure 1000 mL, 

ASSAY 

* CONTENT OF PEPPERMINT Oli 

Sample: 5.0 mL of Spirit 

Analysis: Transfer the Sample to a Babcock bottle, grad- 
uated to 8%. Add 1.0 mL of kerosene, and mix, Add a 
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saturated caldum chtoride solution, atidified witli hy- 
drochloric acid, almost to fili the bulb of the bottle. 
Rotate the bottle vigorously to ensure mixing / and then 
add a suffkient guantity of the calcium chloride solu¬ 
tion to bring the separated oil into the neck of the bot¬ 
tle. Centrifuge at about 1500 rpm for 5 min, and read 
the vo!ume of oil in the stem. Subtract five divisions for 
the kerosene added, and rnultipfy the remalning num- 
ber of divisions by 4,2 to obtain the volume, m mL, of 
peppermint oil in 1 00 mL of the Spirit. 

Acceptance criteria: 9.0-11.0 mL 

SPEOIFK TE SIS 

* ALCOHOL DETERMINATION, Method li <611); 79.0%-85.O% 
of C2H5OH 

ADDITIONAL REQUIREMENTS 

■ Pa CK AGI NG AND STO RACE: Preserve in tight containers, 
protected from light. 


Perflubron 


f F f F F F F f 

;)AW- 

r £ F F F F F F 


CgBrFi? 498,96 

Octane, 1-bromo-l,1,2,2,33,4,4,5,5,6,0,7,7,8,8, 
8 -heptadecaffuoro-. 

1 -Bromoheptadecafluorooctane. 

Perfluorooctyl bromide [423-55-2]. 

» Perflubron contains not less than 98.0 and not 
morę than 100.0 percent of C s BrF 17 . 

Packaging and stoirage—Preserye in tiqht llqht-resistant 
containers. 

USP Reference startdards <11 )— 

USP Perflubron RS 
Identification— 

A: Record the IR absorption spectrum, using a gas celi 
The spectrum so obtained exhrbits maxima only at the same 
wavelengths as that of a similar preparation of USP Per¬ 
flubron RS, 

B: The retention tirrte of the major peak in the chroma to- 
gram of the test specimen, obtained as directed in the As- 
say, corresponds to that of USP Perflubron RS, similarly 
chromatographed. 

Spedfic gravity (841): between 1,922 and 1.925. 
Chromatographk purity— 

Chromatographic system (see Chroma tog raphy <621))—The 
gas chromatograph is equipped with a split injection port 
with a split ratio, rangę of 1:45 to 1:100, a flame-ionization 
detector, and a 0.25-mm x 60-m column coated with a 
1-pm film of phase G2. Hydrogen is used as the carrier gas. 
The chromatograph is programmed to maintaln the column 
temperaturę at 35 Q for 7 minutes, then to increase the tem¬ 
peraturę at a ratę of 20 a per minutę to 185°, and held at 
this temperaturę for 4.5 minutes. The rnjection port is main- 
tained between 200° and 220° and the detector at a tem¬ 
peraturę above 200°. 

Procedurę —Inject a vo!ume (about 0.2 llL) of Perflubron 
into the chromatograph, record the chromatografii, and 
measure the areas of the peak responses. Calculate the per- 


centage of each indivldual impurity in the portion of Per¬ 
flubron taken by the formula: 

100(0/5) 

in which r r is the peak response of the indMdual impurity, 
and r, is the sum of the responses of all the peaks: not morę 
than 0,20% of any individuaf impurity is found. 

Norwolatile res id u e—-Transfer 75 g of Perflubron to a 
tared eyaporating dish, evaporate to dryness, and dry the 
residue at 105° for 1 hour: the weight of the residue so 
obtained does not exceed 1.5 mg (0.002%). 

Assay— 

Chromatographic system —Proceed as directed in the test 
for Chromatographic purity. 

Procedurę —Inject about 0.2 pL of Perflubron into the 
chromatograph, record the chromatograms, and measure 
the areas of the peak responses. Calculate the percentage of 
CaBrFi? in the portion of Perflubron taken by the formula: 

100 ( 5 ,/ 5 ) 

in which r u is the peak response for perflubron obtained 
from the test specimen, and t\ is the sum of the responses 
of all of the peaks. 


Perflutren Protein-Type A Microspheres 
BrejectabBe Suspensloat 

» Perflutren Protein-Type A Microspheres Inject- 
able Suspenston is a stenie, nonpyrogenic sus- 
pension of microspheres produced by dispersing 
perflutren (octafluoropropane) gas in an aqueous 
solution of diluted stenie Albumin Humań. It con¬ 
tains not less than 0.8 percent and not morę 
than 1.2 percent protein. It may contain stabiliz- 
ers, but contains no preservatives. 

Packagmtp and sto ragę—Preserve in single-dose, tight 
containers that contain perflutren gas in the headspace, and 
storę in a refrigerator, 

LabeBing—Label it to fndicate that perflutren gas is eon- 
tained within the microspheres. The labeling also provides 
the following warnings: 'Do not use if lower layer is cloudy 
or turbid, contains vlsible foreign matter, or if the contents 
do not appear as a homogeneous, opague, milky-white sus- 
pension after mixing, Do not use if the upper white layer of 
product Is absent, Do not inject air into tne vial. Invert the 
vial, and gentfy rotate to resuspend the microspheres. Do 
not use if, after resuspension, the solution appears to be 
elear rather than opaque milky-white." 

USP Reference standards <11)— 

USP Endotoxin RS 

Bacterial Endotoxins Test <85)—ft contains not morę 
than 0,5 USP Endotoxin Unit per mL of Perflutren Protein- 
Type A Microspheres Injectable Suspension. 

Safety—It meets the requirements for biologics as set forth 
for Safety Tests—Biologicais under Biofogicof ReactMty Tests , 

In Vivo <88). 

SteHBity Tests <71) : meets the reguirements. 
pH (791); between 6.4 and 7.4. 

Mkrosphere size and conceotration— 

Electrolyte solution —Use filtered and buffered salinę elec- 
trolyte solution. 1 


1 Filtered and buffered salfne electrolyte solution is ayailable as ISOTON(®) II 
from Beckman Co ul ter, Ine,, Fyllerton, CA, 
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Diluent —Prepare a solution that contains, in each L of 
water, 1,5 g of sodium lauryl suffate and 0.1 g of thimerosaL 
Prior to use, pass the solution throuah a 0.2-pm nylon filter. 
[NOTĘ —The Diluent is to be used exciuslvely to prepare the 
Reference stock solution described helów; it must not be used 
to prepare the Test solution.] 

Reference stock solution —Transfer a quantity of NI ST tracę- 
able microspheres suspension containing about 0.5 g of 
microspheres directly into a tared centrifuge tubę eguipped 
with a cap, and weigh. 2 * Using the density and concentra- 
tfon of the microspheres obtained from the Certificate of 
Analysis, calculate the vo!ume occupied by the microspheres 
and the number of microspheres in the portion taken. Cai- 
culate the target total volume, In mL, by diyiding the num¬ 
ber of microspheres In the portion taken by the target con¬ 
centration of 2.0 x 10 6 microspheres per mL Calculate the 
target Diluent volume by subtracting the yofume occupied 
by the microspheres from the target total volume* Transfer 
the target voiume of Diluent to the centrifuge tubę contain¬ 
ing the portion of microspheres taken, and mix the tubę 
viqorousiy for 1 hour, The prepared Reference stock solution, 
wnich contains a suspension of microspheres with a target 
mean particie diameter of 5.2 pm and a concentration of 
2.0 x 1 0 B microspheres per mL, is divided into smaller con- 
tainers and stored at 5°. 

Reference solution —Eguilibrate the Reference stock solution 
to room temperaturę, and mix thoroughty. Immediately 
transfer 20 pL of the Reference stock solution to a beaker con¬ 
taining 200 ml of Eiectrolyte solution, mix, and analyze im- 
mediatefy. 

Blank solution —Use 200 ml of Eiectrolyte solution. 

Test solution—. A]Iow the Injectable Suspension to eguili¬ 
brate to room temperaturę. Invert the vial, and gently rotate 
to resuspend the microspheres. [NOTĘ —After resuspension, 
the contents should appear as a homogeneous, opague, 
milky-white suspension ] Immediately withdraw a 20-pL aii- 
quot, transfer to a beaker containing 200 ml of Eiectrolyte 
solution, mix, and analyze immediately. 

Test apparatus —Use a multichannel particie anaiyzer that 
operates on the electrical zone-sensing principIeA The ana- 
lyzer rs fitted and calibrated with an aperture tubę having a 
50-pm orifice. The multlchannel particie anaiyzer i$ 
eguipped with software capable of data-smoothing, data ex- 
trapolation, distribution graphing, and data conversion, Ana¬ 
lyze the Blank solution , the Reference solution, and the Test 
solution as directed for Procedurę: the total count in the 
Blank solution is not morę than 500; the mean particie diam- 
eter of microspheres in the Reference solution is within 5% of 
the mean particie diameter of microspheres in the Reference 
stock solution; the concentration of the Reference solution Is 
within 10% of the concentration of the Reference stock solu - 
tion; and the coincidence effect in the analysis of the Test 
solution is not morę than 5%. 

Procedurę— Rinse the orifice of the aperture tubę with 
Eiectrolyte solution before and after analyzing each p repa ra¬ 
don. Place the Blank solution in the apparatus, and adjust 
the vacuum on the sample stand so that the counting be- 
glns about 12 seconds after the anaiyzer is set to the count¬ 
ing position, Set the data acquisition to stop when one of 
the foliowing conditions is met: preset length of time, 
preset volume, preset number of counts in any channel, or 
total counts. Collect the count versus the channel data for 
the Blank solution, and analyze using the data-smoothing, 
data extrapolation, distribution graphing, and data conver- 
sion features of the system software. In the same manner, 
analyze the Reference solution and the Test solution. The Test 
solution data are normafized and expressed as the number 
of microspheres per mL: the concentration of microspheres 
is between 5.0 x 10 fl and 8.0 x 10 R per mL. Calculate the 

2 Microspheres with a mean particie diameter qF 5 jjm are avai!abie as NIST 
Lraceabfe Dynospheres from Bangs Laboratories, Enc., Fishers, FN. 
j A suitable multichannel particie anaiyzer is available as the Multisizer Model 
Ile from Bedcman touEter, tnc., Fullerton, CA. 


percentage of microspheres less than 10 pm in size in the 
portion of Injectable Suspension taken by the formula: 

100(fl*/ft) 

In which P A Is the number of microspheres in the 1- to 
10-pm size rangę, and Pb is the number of microsphere par- 
tides in the 1- to 32-j.im size rangę. Not fewer than 93% of 
microsphere partides Is smaller than 10 pm. 

Container headspace comtent— 

Reference Solutions —Łlse 99% perffutren reference stan¬ 
dard* (electronic grade perflutren gas of at least 99 molar 
% punty) and 60% perflutren reference standard 4 * (an elec¬ 
tronic qrade qas in air mixture containing 60 molar % per¬ 
flutren gas). 

Blank solution—Use ambient air. 

Test solution —Use gas from the Container headspace. 

C/i romatographic system (see Chromatography (621))—The 
gas chromatograph is eguipped with a Ehermal conductivity 
detector and a 0.53-mm x 25-m fused-sillca (porous layer 
open tubular) column coated with A{ z Qi / KCI (aluminum 
ox!de deactivated with potassium th!orIde). s The carrier gas 
is helium with a flow ratę adjusted to obtain a retentlon 
time of about 1.5 Lo 1.8 minutes for perflutren. The column 
temperaturę is maintained at about 65°, the injectlon port 
temperaturę is maintained at about 130°, and the detector 
temperatura is maintained at about 180T Chromatograph 
the Reference Solutions as directed for Procedurę: the resolu- 
tion, R , between perflutren and air is not less than 2; and 
the re!ative standard deviation for replicate Injectfons is not 
morę than 5%. The measured value for the 99% perffutren 
reference standard is within 5% of the nominał value. 

Procedurę —Using a gas- tight syringe, sępa ratęfy inject 
10 pL of the Blank solution, the Reference Solutions, and the 
Test solution into the chromatograph. Record the chromało- 
grams, and measure the responses for the major peaks. The 
percentages of perflutren in the 99% perflutren reference 
standard and in the Test solution are cakulated by compar- 
ing the peak areas in each with the peak areas obtained 
from the 60% perflutren reference standard. The Container 
headspace of Injectable Suspension contains not less than 
60% of perffutren gas. 
microsphere perflutren confent— 

Reference stock Solutions— The 97% decafluorobutane ref¬ 
erence standard is decafluorobutane gas of at least 97 molar 
% punty A The 5% decafIuorobutane-5% perflutren refer¬ 
ence standard is a mixture containing 5 molar % decafluo¬ 
robutane gas and 5 molar % perflutren gas in air, 7 The 
99% perflutren reference standard ts electronic grade perflu¬ 
tren gas of at least 99 molar % purityU 

Ano/ys/s vial —Transfer IOOjllL of 97% decafluorobutane 
reference standard gas and 100 uL of glacial acetic acid to a 
2-mL vial eguipped with a septum cap. 

Reference solution —Transfer 100 pL of 99% perflutren ref¬ 
erence standard and 0.75 ml of 1% Albumin Humań to an 
Analysis vial t and incubate by mixing for at least 3 hours. 

Test solution —Allow a via! of the Injectable Suspension to 
eguilibrate to room temperaturę. Invert the via! f and gently 
rotate to resuspend the microspheres. [NOTE™After resus¬ 
pension, the contents of the viai shoufd appear as a homo¬ 
geneous, opague, milky-white suspension.] Withdraw 
0.75 mL of Injectable Suspension, and transfer to another 
Analysis vial t Incubate the Test solution by mrxinq for at least 

3 hours. 

J A suitable grade of perflutren (octafEuoropropane) is availabJe from Air Prod¬ 

ucts and Chemicals, Inc, Allentown, PA. 

4 The column is availabEe from Varian U.S.A. Chrompack, Wal nut Creek, CA, 

catalog number CP7517, as an ALOs/KG PLOT column (0.53-mm ID, 25-m 
length). 

6 The gas is available under product tode 03047567SR-LD from Scott Medical 
Products, Plumsteadville, PA. 

7 The mi*turę of the Iwo gases in air is available under product codę 
03G47566SR-LD from Scott Medical Products, Plumsteadville, PA. 
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Chromatographic system (see Chromotography (6 21))— 
Prepare as directed for Container headspace content. The car- 
rier gas is helium with a flow ratę adjusted to obtain the 
following retentlon times: 1.0 to 1.1 minuto for air, 13 to 
1.5 minuto for perflutren, and 1.5 to 2.5 minutes for deca- 
fluorobutane, The coiumn temperaturę is maintained at 
about 85°, and then after elution of the perflutren the tem¬ 
peraturę is increased at a ratę of 50° per minutę to 1 20°, 
and maintained at 120° for 2 minutes. The injection port 
temperaturę is maintained at about 1 30°, and the detector 
temperaturę h maintained at about 180°. Chromatograph 
the 5% decafluorobutane-5% perflutren reference standard 
and the Reference solution as directed for Procedurę: the reso- 
lution, R, between air and perflutren is not less than 2; the 
resolution, R, between perflutren and detaliuorobutane is 
not less than 5; the relatEve standard deviation determined 
from the perflutren peak response for the Reference solution 
is not morę than 5%; and the relative standard deviation 
determined from the response ratlos for replicate injections 
of the 5% decafluorobutane-5% perflutren reference stan¬ 
dard ts not morę than 5%. 

Procedurę —Inject 20 jul of the headspace gas from the 
vials containing the Reference solution and the Test solution 
into the gas chromatograph. Record the chromatograms, 
and measure the areas for the major peaks. Catculate the 
cjuantity, in mg per mL, of perffutren in the portion of fn- 
jectable Suspenston taken by the formula: 

(0ABBM/V)(Rs/Ru) 

in which M is the number of pmols of decafluorobutane in 
an Analysis vial after addition of the injectable Suspension; V 
is the volume, in mL, of Injectable Suspension added to the 
Analysis viai; and R$ and Ru are the peak area ratios of deca- 
fluorobutane to perflutren obtained from the Reference solu¬ 
tion and the Test solution, respective[y. The quantrty of per¬ 
flutren in the Injectable Suspension is between 0.11 mg per 
ml and 0.33 mg per mL. 

Other reąulrements— It meets the requirements under In- 
jecdons and fmplanted Drug Products (Parenterals)—Product 
Ouafity Tests (1); with the exception of Foreign and Pardcu- 
late Matter. 

Assay for protein— 

Diluted antifoam reagent—Transfer 100 juL of antifoam re¬ 
agent 3 to a suitable Container, and dilute with water to 
10 mL. 

Blank preparadon—Tran sfer 500 pL of Sodium Chloride 
Injection to a culture tubę. Dilute the contents of the tubę 
with water to 2 mL, and add 10 pL of Diluted antifoam rea¬ 
gent 

Standard preparations —Transfer 25-, 50-, 62.5-, 75-, and 
100-pL aliquots of protein standard solution * * 9 containing 8 g 
per dL into separate tubes. Dilute the contents of each tubę 
with water to 2.00 ml, and add 1 0 jliL of the Diluted an¬ 
tifoam reagent to each tubę. During the Procedurę, the addi¬ 
tion of 3.0 mL of biuret reagent T5 to each of the tubes 
produces Standard preparations with protein concentrations 
of 0.4, 0.8, 1.0, 1.2, and 1.6 mg per rnL. 

Assay preparadon —EquifibraLe each Container of Inject- 
able Suspension to room temperaturę, and mix each for at 
least 5 minutes to ensure a homogeneous suspension. Vent 
the Container, and transfer 500-^L aliquots into separate 
tubes. Dilute the contents of each tubę with water to 2 mL, 
and add 10 pL of Diluted antifoam reagent. 

Procedurę —To each of the tubes containing the Blank 
preparadon, Standard preparations, and 4sstiy preparadon, 
add 3,0 ml of biuret reagent TS, mtx, and allow to stand for 
30 minutes, accurately ttmed, for maximum color devefop- 
menf. The Blank preparadon, Standard preparations, and 4s- 

AvaHahte as Antifoam Reagent, catalog number 2210, from Dow Corning 

Corporation, Midland, ML 

9 Available as Bcrnne Serum Albumin, SRM 927c, Standard Reference Materi¬ 
als, National Institute of Standards and Technology, Caithersburg, MD. 


soy preparadon are treated identrcaily. Using the Blank prepa¬ 
radon , set the absorbance equaJ to zero. Determine the 
absorbance of each of the Standard preparations and the 
Assay preparadon in 1-cm cells with a suitable spectropho- 
tometer at a wavelength of 540 nm. Using linear regression, 
anaiyze the data obtained for each of the Standard prepara¬ 
tions. Cafculate the correiation coefficient, slope, and y-inter- 
cept values: the correiation coefficient ts not less than 0.995, 
Calculate the quantity, in mg, of protein in each mL of the 
Injectable Suspension by the formula: 

10[(4i/ - y-intercept)/slope] 

in which 10 is the dilution factor; and Au is the absorbance 
of the Assay preparadon: the calcu la ted guantity of protein 
in the Injectable Suspension is between 8 and 12 mg per 
mL. 


Pergolide Mesylate 



C 19 H 26 N,S • CH 4 0 3 S 410.59 

Ergoline,8-[(methylthio)methyl]'6-propyi-,monomethanesul- 
fonate, (8/J)-. 

8/i-[(Methylthio)methylj-6-propylergoline monomethanesul- 
fonate [66104-23-2]. 

» Pergolide Mesylate contains not less than 
97.5 percent and not morę than 102.0 percent of 
C19H26N2S - CH4O3S, calculated on the dried basis. 

Packaging and sto ragę —Preserve in tight, iight-resistant 
containers. 

USP Reference standards {11}— 

USP Pergolide Mesylate RS 
USP Pergolide Sulfoxide RS 

(8/5-8-[(Methylsuffinyl)methyl]“6-propyl-D-ergoline, 
Identification, Infrared Absorpdon (197K). 

Specific rotation (781S): between -17° and -23° at 20°, 
7est solution: 10 mg per mL, in dimethyfformamide. 

Loss on drying {731}—Dry it in vacuum at 105° for 
1 hour: it loses not morę than 0,5% of its weight. 

Residne on ignition {281): not morę than 0.1%. 

Detete the following: 

®Heavy metałs, Method II (231): 0.001%., 
Chromatographic purlty— 

Solution A —Prepare a fiitered and degassed mixture of 
5.0 mL of morpholine with 995 mL of water, and adjust 
with phosphonc add to a pH of 7,0. 

Solution 8—Prepare a fiitered and degassed mixture of 
methanol, acetonitrife, and tetrahydrofuran (1:1:1). Make 
adjustments if necessary (see System Suitability under Chro- 
matography (62 1}). 

Mobile phase —Use variab!e mlxtures of Solution A and So- 
lution B as directed for Chromatographic system (see System 
Suitability under Chromotography (62 1}). 

Standard solution 1 —Dissolve an accuratefy weiahed 
guantity of USP Pergolide Mesylate RS in methanol, and di¬ 
lute guantitattyely, and stepwise if necessary, with methanol 
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to obtatn a solution havlng a known concentration of about 
30 fig per mL 

Standard soiution 2—Dilute 10,0 mL of Standard soiution 
1 to 50 mL with methanol. 

Test soiution —Transfer about 60 mg of Pergolide Mesyl¬ 
ate, accurately weighed, to a 10-mL vo!umetnc fiask, dis- 
solve in and diiute with methanol to vo!ume, and mix. 

Chroma tog raphic system (see Chroma tography (621 ))— 
The fiqurd chromatograph is eguipped with a 280-nm de- 
tector and a 4.6-mm x 25-cm column that contains base- 
deactlvated packing LI. The flow ratę is about 1 mL per 
minutę, The column temperaturę is maintained at 40°. The 
chromatograph ls ptogrammed as follows* 


Time 

Solution A 

Solution B 


(minutes) 

<%> 

(%) 

Elution 

0 

70 

30 

equilibration 

0-35 

70—>0 

30—j400 

linear q rad tent 


Chromatograph Standard solution 1, and record the peak 
responses as directed for Procedurę; the column effidency is 
not less than 10,000 theorefical plates; the tailing factor is 
not morę than 1.5; and the relative standard deviation for 
repJicate injections is not morę than 2,0%. 

Procedurę—5ep&rale\y inject equal volumes (about 10 llL) 
of Standard solution 1 f Standard solution 2, the Test solution , 
and a methanol blank into the chromatograph, record the 
chromatograms, and measure aII of the peak responses, Dis- 
regard the contributions due to any peaks found in the 
methanol blank. The sum of the peak responses, exduding 
that of pergolide, from the Test solution is not morę than 
the pergolide peak response obtained from Standard soiu¬ 
tion 1 (0.5%), and no single peak response is morę than the 
pergolide peak response obtained from Standard solution 2 
( 0 . 1 %). 

As say— 

Diluent —Dissoive 5 mg of methionine in 500 mL of 0.01 
N hydrochloric acid. Add 500 mL of methanol, and mix. 

Mobile phase —Prepare a solution of 0.009 M sodium 
1-octanesu(fonate containing 1.0 mL of giadal acetic add 
per L. Prepare a filtered and degassed mixture of this soiu¬ 
tion, methanol, and acetonitrile (2:1 ;1), Make adjustments if 
necessary (see System Suita bil i ty under Chromo tography 

Resofudon solution —Disso!ve about 4 mg of USP Pergolide 
Sulfoxide RS and 8 mg of U5P Pergolide Mesylate RS in 
50 mL of Diluent 

Standard preparadon—Dis solve an accurately weighed 
guantity of USP Pergolide Mesylate RS in Difuent ( and dilute 
quantitatively, and stepwise if necessary, with Diluent to ob- 
tam a solution having a known concentration of about 
0,13 mg per mL. 

Assay preparadon —Transfer about 6.5 mg of Pergolide 
Mesylate, accurateEy weighed, to a 50-mL volumetric fiask, 
dissoive in and dilute with Diluent to volume, and mix. 

Chroma tog rap hic sys tem (see Ch ro ma tog raphy { 621))— 
The liquld chromatograph is equipped witn a 280-nm de- 
tector and a 4,ó-mm x 25-cm column that contains base- 
deactivated packing L7. The flow ratę is about 1 mL per 
minutę, The column temperaturę Is maintained at 40°. 
Chromatograph the Resoludon solution , and record the peak 
responses as directed for Procedurę: the resolutlon, R, be- 
tween pergoiide sulfoxide and pergolide is not less than 
1 2.0, Chromatograph the Standard preparation, and record 
the peak responses as directed for Procedura: the tailing fac¬ 
tor is not morę than 1.5; and the rełative standard deyfation 
for repficate injections is not morę than 2,0%. 

Procedurę— Separately inject equal volumes (about lOpL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the pergolide peaks. Calculate the 


quantity, in mg, of CigHzćNzS ■ CH1O3S in the portion of Per¬ 
golide Mesylate taken by the formuia: 

50C(ro/r $ ) 

in which C is the concentration, in mg per mL, of USP Per¬ 
golide Mesylate RS in the Standard preparation; and fu and r s 
are the peak responses obtained from the Assay preparation 
and the Standard preparation , respectively. 


Pergolide Compounded Orał 
Suspension, Veterisiary 

DE FIN ITI ON 

Pergolide Compounded Orał Suspension, Veterinary contains 
NLT 90,0% and NMT 110.0% of the labeled amount of 
pergolide (C19H26Ń2S). 

Prepare Pergolide Compounded OraJ Suspension, Veterinary, 
1 mg/mL, as follows (see Pharmaceudcal Compounding — 
Non stenie P repa rat ions (795))* 


Pergolide (as Pergolide Mesylate, 
USP) 

20 mq (26.11 mq) 

Vehide for Orał Suspension, NP 

10 mL 

Vehicle for Orał Soiution. NP 

10 ml 


Connect an empty, calibrated, 35-mL Luer lock injection sy¬ 
ringe to the port of a fluid-dispenstng connector. Remove 
the plunger of another 35-mL Luer lock syrlnge, and set 
the plunger aside, Lock the barrel of this syringe onto the 
open port of the connector. Set this connected syringe 
apparatus in an upright, verticaJ position that is perpen- 
dicular to the work surface with the open syringe on top. 
Add the Vehide for Ora! Suspension and the Pergolide Me¬ 
sylate into the open barrel. Replace the plunger on the 
open syringe, and invert the apparatus 180°. AppJy 50 
depressions to each syringe to mix, Consolidate the mix- 
ture into a single syringe. Disconnect the empty syringe, 
Add, via another 35-mL Luer lock injection syringe con¬ 
nected to the open port of the fłuid-dispensing connec¬ 
tor, a suffident quantity of Vehicfe for Orał Soiution to 
bring the preparation to a finał volume of 20 mL. Reat- 
tach the empty 35-mL syringe to the fluid-dispensing con- 
nector* Apply 50 depressions to each syringe to formulate 
a uniform suspension. 

Alternatively, it may be prepared as follows. Add the Pergo¬ 
lide Mesylate to the mortar, Add the Vehicle for Orał 5us- 
pension, and mix to form a uniform pastę. Add the Vehide 
for Orał Solution in smali portions afmost to a fina! vołume 
of 20 ml, and mix thoroughly after each addition. Trans¬ 
fer the contents of the mortar, stepwise and guantita- 
tively, to a calibrated bottle. Add suffident Vehide for Orał 
Soiution to bring the preparation to a finał volume of 
20 mL, and mix well. 

IDENTIFICATION 

o A* The retention time of the pergolide peak of the 5om- 
pie solution corresponds to that of the Standard Solutions , 
as obtained in the Assay , 

ASSAY 

• Procedurę 

Solution A: 0.5 M sodium octan esu [fon ate solution and 
water (2:98), adjusted with giadal acetic acid to a pH 
of 2.2 

Mobile phase: Acetonitrile and Solution A (50:50) 
Diluent: Methanol and 0.01 N hydrochloric add 
(50:50) 

Standard stock solution: 1,0 mg/mL of USP Pergolide 
Mesylate RS in methanol prepared in low-actrnic 
glassware 
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Standard Solutions: Prepare five Solutions of known 
concentrations of about 20, 10, 5, 2, and 1 pa/mL of 
pergolide mesylate by quantitative!y difuting the Stan¬ 
dard stock soiution with Mobile phose. Use low-actinic 
glassware. 

Sample soiution: Transfer 500 \xL of Orał Suspension, 
Yeterinary to a 5-mL volumetric fiask, and dilute with 
Difuent to volume. Further dilute an aliąuot of the solu- 
tion with Mobile phase to obtain a soiution with a nom¬ 
inał concentration of 10 jig/mL of pergolide. Use low- 
actinic glassware. 

Chromatographk system 
(See Chromatography {621), System Suitability.) 

Modę: LC 

Detector: UV 223 nm 

Column: 4,6-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 40° 

Flow ratę: 1 mL/min 
Injection vofume: 25 pL 
System suitability 

Sam pies: Standard Solutions and Sample soiution 

Suitability requlrements 

Tailing factor: NMT 2.0, Standard soiution (20 pg/ 
mL) 

Relative standard deyiation: NMT 2,0% for replicate 
injections, Standard soiution (20 pg/mL) 

Correlation coeffident: NLT 0.995, linear regression 
of the Standard Solutions 
Resolution: NLT 2,0, Sample soiution 
Analysis 

Samples: Standard Solutions and Sample soiution 
Generale a regression curve of peak height versus per¬ 
golide mesylate concentration, and calculate the equa- 
tion for the linear regression linę. 

Calculate the percentage of the labeted amount of per- 
olide (Ci 9 H 2 ńN 7 S) In the portion of Orał Suspension, 
eterinary taken. Use the molecular weights of pergo- 
lide and pergolide mesylate, 314.50 and 410.60, 
respectiyely. 

Acceptance criteria: 9Q.0%-110.0% 

5PECIFIC TESTS 

* pH (791): 4.0-4,2 

ADD1TJONAL REQUIREMENTS 

5 Packaging and StoragE; Package In tight, light-resistant 
Container*, and storę In a refrrgerator. 

» Beygnp-Use Datę; NMT 14 days after the datę on which 
it was compounded when stored in a refrigerator 

* Labeling: Label to State that it is to be weTI shaken 

before use, protected from light, and to State the Beyond- 
Use Datę. Label to indicate that it is for yetennary use 
only. 

* USP REFERENCI STANDARD* (11) 

USP Pergolide Mesylate RS 


Pergolide Tablets 

» Pergolide Tablets contain an amount of Pergo¬ 
lide Mesylate equivalent to not less than 
90.0 percent and not morę than 110.0 percent of 
the iabeled amount of pergolide (GęH^NjS). 

Packaging and storage—Preserze in tight, light-resistant 
Container*, 

USP Reference standard* (11)— 

USP Pergolide Mesylate RS 
USP Pergolide 5ulfoxide RS 

(8/3)-8-[(Methylsuffinyl)methyl]-ó-propyf~D-ergoline. 


ThSn-layer chromatographk Identification test 

<201 >- 

Adsorbent: 0.25-mm layer of binder-free silica geL 

Test soiution—Transfer a rtumber of Tablets, equiva1ent to 
1 mg of pergolide, to a separator containing 20 mL of 
methylene cnloride and 10 mL of 0.1 N socfium hydroxide, 
Shake until the Tablets have disintegrated, allow the iayers 
to sępa ratę, and drain the methylene chloride layer through 
a smali funnel containing about 1 g of anhydrous sodium 
suffate, collecting the fil tratę in a suitable stoppered vessel. 
Wash the sodium sulfate with a few mL of methylene chlo¬ 
ride, adding these washes to the filtrate, and evaporate to 
dryness under a stream of nitrogen. Redissolve the residue 
in 2 mL of a mixture of methylene chloride and methanoi 
( 1 : 1 )- 

Stondard soiution: 0.65 mg per mL, in a mlxture of meth¬ 
ylene chloride and methanofO ;1). 

Application volume: 20 \lL 

Deveioping solyent system: a mixture of chloroform, meth¬ 
anoi, and etnyl acetate (8:1:1), Allow the piąte to eguilibrate 
for about lOminutes in the deyeloping chamber prior to 
development. 

Procedurę —Proceed as directed in the chapter. Place the 
piąte in a chamber containing iodine vapors, and locate the 
spot*, 

Dlssolutlon (711>— 

Medium: simulated gastric fiuid TS (without enzymes) 
containing 20 pg of l-cysteine per mL; 500 mL, 

Apparatus 2: 50 rpm. 

77me: 30 minutes. 

Determine the amount of C^FW^S dissolved by employ- 
ing the following method. 

Mobile phose —Prepare a filtered and degassed mixture of 
acetonitriie, water, and triethyiamine, (21:19:0.08). Adjust 
with phosphoric add to a pH of 5.0, Make adjustments if 
necessary (see System Suitability under Chromatography 
(62 1». 

Triethyiamine phosphate suspension —Add 1.0 ml of trieth- 
ylamine to 500 mL of acetonitriie, mix, and adjust with 
phosphoric acid to a pH of 5.0, A white predpitate will 
form. Stir continuously during use, 

Resolution soiution —Prepare a soiution of USP Pergolide 
Mesylate RS and USP Pergolide $ulfoxide RS containing a 
known amount of each equlvalent to the Iabeled amount of 
pergolide in each 500 mL of Medium: 

Standard soiution —Transfer about 16 mg of USP Pergolide 
Mesylate RS, accurately weighed, to a 250-ml volumetric 
fiask, dis$olve in 10.0 ml of methanoi, dilute with Medium 
to yolume, and mix. Dilute this soiution quantitatively and 
stepwise with Medium to obtain a soiution having a known 
concentration equivalent to the Iabeled amount of pergolide 
tn each 500 mL. 

Chromatographk system (see Chromatography (621))— 
The liquid chromatograph is equipped witn a fluorometer 
set to an excitation wavelength ot 224 nm and an emission 
waveiength of 350 nm and with a 4.6-mm x 15-cm column 
that contains base-deactivated packing LI 0. The flow ratę is 
about 2 mL per minutę. Chromatograph the Resolution solu- 
tion t and record the peak responses as directed for Proce¬ 
durę: the resolution, R f be twe en pergolide sulfoxide and per- 
golide is not less than 1.0. Chromatograph the Standard 
soiution , and record the peak responses as directed for Pro¬ 
cedurę: the relative standard deyiation for replicate injec- 
tions, determined from the pergolide peak, is not morę than 
2 . 0 %. 

Procedurę —Im media tely before injection, pipet 2.0 mL of 
Triethyiamine phosphate suspension, continuously stirred, into 
a suitable Container containing 5,0 mL of the soiution for 
injection, and mix to obtain a elear soiution. Separately in- 
ject equal volumes (about 200 pL) of the Standard soiution 
and filtered portions of the Solutions under test into the 
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chromatagraph, record the chromatograms, and measure 
the areas For the major peaks. Calcu la te the amount, in mg, 
of pergolide {CisHzstShS) dissolved by the formula: 

5Q0C(314.50/41 Q,60)(r v / n) 

in which C is the concentration, in pg per mL, of USP Per- 
gotide Mesylate RS in the Standard solution; 314.50 and 
410.60 are the molecufar weights of pergolide and pergo- 
lide mesylate, respectively; and r u and fj are the peak areas 
obtained From the solution under test and the Standard so - 
iution, respectively. 

Tolerances —Not less than 75% (Q) of the labeled amount 
of Ct-jhhćNzS is dissolved in 30 minutes, 

Uniformity of dosage imits (905): meet the reguire- 
ments. 

Ghromafographk purity— 

Mobile phase, System suftabiifty solution. Standard prepara- 
tion, and thromatographic system —Proceed as directed in 
the Assay, 

Diluted standard preparat ton —Transfer 3.0 mL of the Stan¬ 
dard preparation to a 50-mL volumetric fiask. Dilute with 
Mobile phose to volume, and mix. 

Test preparation —Use the Assay preparation. 

Procedurę —Separately inject equal volumes (about 
IOOjliL) of the Diluted standard preparation and the Test 
preparation into the chromatograpn, and measure all of the 
peak responses. Calculate the percentage of each impurity 
in the Tablets by the formula: 

20C(314.50/410.ÓQ)(r,/r s ) 


umn that contains base-deactivated packing L7. The flow 
ratę is about 1.5 mL per minutę. The column temperaturę is 
maintained at 35°, Cnromatograph the System suitability so¬ 
lution, and record the peak responses as directed for Proce¬ 
durę: the resoiution, R t between pergolide sulfoxide and per¬ 
golide is not less than 12.0; and the relative standard 
devtation for replicate injections is not morę than 2.0%. 

Procedurę —Separately inject equal volumes (about 
100 pL) of the Standard preparation and the Assay prepara¬ 
tion into the chromatograpn, and measure the responses for 
the major peaks. Calculate the guantity, in mg, of pergolide 
(CiuHaóN^S) in the portion of Tablets taken by the formula: 

0.001 C(314.50/410,60)(r u / fi) 

in which C is the concentration, in pg per mL, of USP Per¬ 
golide Mesylate RS in the Standard preparation; 314.50 and 
410.60 are the molecular weights of pergolide and pergo- 
lide mesylate, respectively; and fu ant) r s are the peak re¬ 
sponses obtained from the Assay preparation and the Stan¬ 
dard preparation , respectively. 


Perindopril Erbumine 



in which C is the concentration, in pg per mL, of USP Per¬ 
golide Mesylate RS in the Diluted standard preparation; 
314.50 and 410.60 are the mofecular weights of pergolide 
and pergolide mesylate, respectively; n ts tne peak response 
of the individual impurity obtained from the Test prepara¬ 
tion; and n is the peak response of pergolide obtained from 
the Diluted standard preparation: not morę than 6.0% of 
pergolide suffoxide is found; not morę than 0.5% of any 
mdivielual impurity, excluding pergolide sulfoxide, is found; 
and not morę than 1.0% of total impurities, excluding per¬ 
golide sulfoxide, is found. 

Assay— 

Mobile phose —Prepare a solution of 0.038 M sodium 
1-octanesuifonate containing 0.0077 mg of methionine per 
mL and 2.45 mL of glacial acetfc add per L, AdjusL with 5 N 
sodium hydroxide to a pH of 4.1. Prepare a filtered and 
degassed mixture of this solution and acetonitrile (65:35). 
Make adjustments if necessary (see System Suitability under 
Chromatography (621)). 

System suitability solution —Prepare a solution of USP Per¬ 
golide Mesylate RS and USP Pergolide 5uifoxide RS in Mobile 
phose having a known concentration of about 6.5 pg per 
mL of pergolide mesylate and 0.1 pg per mL of pergolide 
sulfoxide 

Standard preparation —Dis sol ve an accurately weighed 
puantity of USP Pergolide Mesylate RS in Mobile phose, and 
dilute quantitatively and stepwise with Mobile phose to ob- 
tain a solution having a known concentration of about 
6.5 pg per mL. 

Assay preparation —Place 20 whoie Tablets into a suitable 
stoppered Container, add Mobile phase , shake and sonicate 
until the Tablets have dissolved, and quantitatively dilute to 
obtain a solution containing about 5 pg per mL of pergo¬ 
lide. 

Chromatographic system (see Chromatography {62 1))— 
The liguid chromatograph is eąulpped with a fluorometer 
set to an excitation wavelength of 280 nm and an emission 
wavelength of 335 nm and with a 4,6-mm x 7.5-cm col- 


C19HJZN2O5 ■ C4HnN 441.6 

1 f/-lndole-2-carboxylic add, 1-[2-[[1-(ethoxycarbonyl)buty- 
l]amino]-1“Oxopropyl]octahydro-, [2S-[1 [R*(R*)] f 2a,3ap, 
7a/J]K compound with 2-methyf-2-propanamine (1:1); 

(25,3a5,7a5)-1 -[(5)-N-[(5)-l -Carboxybutyl]alanyl]hexahydro- 
24ndolinecarboxylic acid, 1-ethyf ester, compound with 
ferf-butylarnine (1:1); 

(2S,3aS,7a5)-1-((5)-2-[(R)-1-Ethoxy-1-oxopentan-2-yfami- 
no]propanoyi}octahydro-1 fMndole~2-carboxylic acid 
071 33-36-81. 


[ 10 ? 


DEFINmON 

Perindopril Erbumine contains NLT 98.0% and NMT 
102.0% of perindopril erbumine (C } yH u NzQ$ ■ GtHnN), 
calculated on the anhydrous basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sampfe 

50/uf ion corresponds to that of System suitability solution 
1, as obtained in the test for Limit of Perindopril Related 
Compound i. 


ASSAY 
* Procedurę 

Buffer: Dissolve 0.92 g of sodium 1 -heptanesulfonate in 
1 L of water and add 1 mL of triethylaminę. Adjust with 
a solution of perchloric add and water (1:1) to a pH of 
2 . 0 . 

Mobile phase: Acetonitrile and Buffer (35:65) 

Standard solution: 0.1 mg/mL of USP Perindopril 
Erbumine RS in Buffer. fnitrally add Buffer to about 60% 
of the fiask vofume, sonicate to dissolve, and dilute with 
Buffer to volume. 

Sampfe solution: 0.1 mg/mL of Perindopril Erbumine in 
Buffer . Initialiy add Buffer to about 60% of the fiask voI- 
ume, sonicate to dissolve, and dilute with Buffer to 
volume. 
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Chromatographic system 

(See Chrom a tog ropny (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 25-cm; 5-[im packing L7 
Column temperaturę: 60° 

Flow ratę: 1 mL/rnin 
injection volume: 20 jllL 
System suitability 
Sam ple: Standard solution 
Suitability requirements 
Tariing factor: NMT 2.0 
Relative standard deviatton: NMT 0,5% 

Analysts 

Samples: Standard solution and Sample solution 
Calculate the percentage of perindopril erbumine 
(CigH32N?0 5 ■ C 4 HhN) in the portion of Perindopril 
Erbumine taken: 

Result = (ru/r,) x (CdCu) x 1 00 

fu - peak area of perindopril from the Sampie 
solution 

fs = peak area of perindopril from the Standard 
solution 

Cs - concentration of USP Perindopri! Erbumine RS 
in the Standard solution (mg/mL) 

Cu - concentration of Perindopril Erbumine in the 
Sampie solution (mg/mL) 

Acceptance criteria: 98.0%-l 02.0% on the anhydrous 
basis 

IMFURITEES 

* Residue on Ignition (281): NMT 0.1% 

• ORGANIC SMRJRITIES 

Solution A: Proceed as directed for the Buffer as de- 
scribed in the Assay. 

Solution B: Acetonitrrle 
Mobile phase: See Table 1. 


Tablic 1 


TSme 

(min} 

Solution A 

Wo) 

Solution B 

f%} 

0 

80 

20 

5 

80 

20 

27 

68 

32 

45 

50 

50 

60 

20 

80 

70 

20 

80 

71 

80 

20 

80 

80 

20 


Diiuent: Solution B and Solution A (20:80) 

System suitability stock solution A: 0:03 mg/mL of 
USP Imidazole RS In Diiuent 

System suitability stock solution B: 0.03 mg/mL each 
of USP Perindopri! Erbumine RS, USP Perindopril Related 
Co m po Lind B RS, USP Perindopril Related Compound C 
RS, USP Perindopril Reiated Compound D RS, and USP 
Perindopril Related Compound F RS in Diiuent 

System suitability solution: Transfer 5 ml each of Sys¬ 
tem suitability stock solution Aa nd System suitability stock 
solution B to a 50-mL volumelric fiask and dilute with 
Diiuent to volume. Pass through a suitabie fil ter of 0.45- 
pm porę size, discard the first 3 mL of filtra te, and use 
the elear filtrate. 

Standard stock solution: 0,03 mg/mL of USP Per¬ 
indopri! Erbumine RS in Diiuent prepared as follows. 
Dissotve a suitabie guantity of USP Perindopril Erbumine 
RS in 80% of the total vofume of Diiuent, sonicate for 
about 5 min, and di! u te with Diiuent to volume. 

Standard solution: 0.003 mg/mL of USP Perindopril 
Erbumine RS in Diiuent from the Standard stock solution. 


Pass through a suitabie fliter of 0.45-prn porę size and 
discard the first 3 mL of filtrate. 

Sampie solution: 3 mg/mL of Perindopri! Erbumine in 
Diiuent prepared as foltows. Dissolve a suitabie quantity 
of Perindopril Erbumine in 80% of the tota! vofume of 
Diiuent, sonicate for 5 min, and dilute with Diiuent to 
volume, Pass through a suitabie filter of 0.45-pm porę 
size and discard the first 3 mL of filtrate. 
Chromatographlc system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.0-mm x 25-cm; 4-pm packing L7 

Column temperaturę: 60° 

Flow ratę: 1 mL/min 
Injection volurne; 20 jliL 
System suitability 
Sampie: System suitability solution 
Suitability reguirements 

Tailing factor: NMT 1.5 for the perindopril peak 
Relative standard deviation: NMT 5,0% for the per¬ 
indopril peak 
Analysls 

Samples: Standard solution and Sampie solution 
Calculate the percentage of each impurity in the por¬ 
tion of Perindopril Erbumine taken: 

Result = (ru/cs) x (Cs/Cu) x (l/f) x 100 

r v - peak response of each impurity from the 
Sampie solution 

r$ = peak response of perindopril erbumine from 
the Standard solution 

G = concentration of USP Perindopril Erbumine RS 
In the Standard solution (mg/mL) 

Cu - concentration of Perindopril Erbumine in the 
Sampie solution (mg/mL) 
f - reiative response factor (see Table 2) 
Acceptance criteria: See Table Z Disregard peaks less 
than 0.05%. 


Table 2 


Name 

Relative 

Retention 

Time 

RelatEve 

Response 

Factor 

Acceptance 
Criteria, 
NIV!T (%} 

imidazole J 

0,08 


_ 

Perindopril related 
compound B" 

0.42 

T2G 

0,3 

Perindopril related 
compound O 

0.74 

0.96 

0,1 

Perindopril related 
compound D d 

0.85 

0.98 

0.1 

Perindopril erbumine 

1.0 

_ 

__ 

Isopropyl 
perindopri k 

1.22 

1,00 

0.40 

(Ef present) 


Imidazole is quantitaied u sino the test for Limit of Perindopril Related 
Compound A and Imidazole and is included in the table For Identification 
purposes only. 

b (2 5, 3a S, 7a 5)-1 - {(5)-2- [(5)-1 -Carboxy bu ty I a mi no] p ropan oy 1} ocla hy d ro- ] H~ 
indole-2-carboxylic acid. 

c (5>2-{(35 H 5a5,9a5,1 Da5)-3-MethyM ,4-dkxQdecahydropyrazino[l r 2- 
£3]indol-2[t H)-yJ}pentanoic add. 

d {5)-2-((35,5a5,9aS/10afl)-3-Methyl-1,4-dioxodecahydropyrazjno[1,2- 
o] fndoh2{1 H)-y I ) pen ta no k a cid. 

c (25,3a5,7a5)-l-bopropQxy-1 ’OXQpentan-2-ylamino]propa- 
noyt)octahydro-1 H-mdole-2-eamoxylic acid. 

1 (S)-Ethyf 2-((35,5a5,9a5J 0a;Q-3-melby M,4-dioxodecahydmpy razi nó[1,2- 
o]indoL-20 h0-y[jpentanoate. 

a (2 5,3 a 5,7a 5) -1 -((2 5) - 2 -((5 RS)- 3 - cy ci oh exy I -2 -(cyc to hexy li m i n o)-4- ox o- 5 - 
prapylimidazolidin-l -yl)propanoyl)ocatahydro-l rt-indo!e-2-tarboxyEk acid. 
"Total impurities Include all spęd fi ed and unspedfied impuritles and imid- 
azole from the test for Limit of Perindopnl Related Compound A and Imidoz- 
ole. Perindopnl related compound A is not induded. 
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Table 2 (Contśnued) 


Name 

Rela£ive 

Retention 

Time 

Reta£ive 

Response 

Factor 

Acceptance 
Criteria, 
NMT {%* 

Perindopril related 
compound P 

1.38 

0.85 

0,2 

Perindopril 

imtdazolidtnone 

analoas 

1.65 

1.00 

0.15 

(if present) 

Any mdMduaJ 
unspedfied 
impurity 

— 

— 

0.10 

Total Empurities h 

__ 


1 


a Imidazole is quantitated using the test tar Limit of PerindopriI Related 
Compound A and Imidazole ana is induded in the table for Edentificatkrn 
purposes only. 

b (25,3a5, 7a5)-l -j(S>2;[(5)-1 -CarboxybutyiamJno]propanoyl}octahydrQ-1 H- 
mdóle-2-carboxylic add. 

c (5) - 2-{( 3 5,5 a 5,9a 5, 10 a 5)- 3- M e thy I-1,4-d ioxod ec ahy d ro py raz i n o[ 1,2- 
o]indoF-2(1 W)-yl)pentanoic add, 

d (5>2-{(35,5a5, 9aS, 10a fl)-3-Melby 1-1,4-dioxodecahydropyrazino[l 1 2 - 
a]mdo 1-2(1 d)-yl} pentan oic add. 

G (25,3a5,7a5}-1 -[{5)-2-[(5)-1-isopropoxy-1-oxapentan-2-yEamino]propa- 
noyljoctahydro-l d-indo)e-2-carboxyliC acid. 

r (5)-Ethyt 2-{(35,5a5,9a5,l 0a5)-3-methyl-l ,4-dtoxQdeeahydropyrazrno[l,2- 
f?]indol-2(1 H)-yl}pentanoate. 

a (25,3 a 5,7a Sy 1 - f(2 5)-2-((5 ftS) - 3 - cycl ohexy I- 2 -(cyc I ohexy [i mi n o)-4 ■ ox o-5- 
propylimidazolidin-l -yl)propanoyl)ocatahydro-l H-indole-2-tarbaxyHc acid, 
h Total impudties intlude all spedfied and unsperified impurities and imtd- 
azole from the test for Limit of PerindopriI Related Compound A and Imidoz- 
ole. PerindopriI related compound A is not induded. 

■ Limit of Perindopril Related Compound A and Bmidazole 

Solution A: Proceed as directed in Organie Impurities, 
Solution B: Acetonitrile 
Mobile phase: See Tobie 3. 


Table 3 


Time 

(min) 

Solution A 

(%) 

Solution B 

(%> 

0 

83 

17 

5 

83 

17 

6 

20 

80 

20 

20 

80 

21 

83 

17 

33 

83 

17 


Diluent: Solution B and Solution A (17:83) 

Standard stock solution: 0.25 mg/mL of USP Per¬ 
indopriI Related Compound A RS and 0.1 mg/mL of 
USP tmidazole RS En Diluent. Sonicate if necessary. 

Standard solution: 10 mg/mL of USP PerindopriI 
Erbumine RS, 0.025 mg/mL of USP PerindopriI Related 
Compound A RS, and 0,01 mg/ml of USP Imidazole RS 
in Diluent prepared as follows, Transfer a weighed 
amount of USP PerindopriI Erbumine RS and a suitable 
amount of Standard stock solution to a suitable vol u męt¬ 
ne fiask, and dissolve with sonication In Diluent equiva- 
lent to 60% of the finał vo!ume. Di lute with Diluent to 
vo!ume, pass through a suitable fi Eter of 0,45-pm porę 
size, and discard the first 3 mL of fil tratę. 

Sample solution: 1 0 mg/mL of PerindopriI Erbumine in 
Diluent 

Chromatographic system 

(See Chromatograpny (621), System Sultability.) 


Modę: LC 
Detectors 

PerindopriI related compound A: UV 210 nm 
Imidazole: UV 225 nm 
Column: 4.6-mm x 25-cm; 5-pm packing L7 
Temperatures 
Column: 60° 

Sample cooler: 5° 

Flow ratę: 1 mL/min 
Injection volume: 50 pL 
System sultability 
Sample: Standard solution 

[NOTĘ—The relative retention times for imidazole and 
perindopril related compound A are 1,0 and 1.4, 
respectiveiy.] 

Sultability regurrements 

Tailing factor: NMT 1.8 for perindopril reEated com¬ 
pound A 

Relative standard deviation: NMT 5.0% for per¬ 
indopril related compound A 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of perindopril related com¬ 
pound A ar imidazole In the portion of Perindopril 
Erbumine taken: 

Result - (ru/rs) x ( Q/Cu ) x 100 

r u = peak response of perindopril related 

compound A or imidazole from the Sample 
solution 

= peak response of perindopril related 

compound A or imidazole from the Standard 
solution 

Q - concentration of USP Perindopril Related 

Compound A RS or USP Imidazole RS in the 
Standard solution (mg/mL) 

Cu = concentration of Perindopril Erbumine in the 
Sample solution (mg/mL) 

Acceptance criteria 

Perindopril related compound A: NMT 0.25% 
Imidazole: NMT 0.1% 

* Limit of Perindopril Related Compound B 

[Notę—P erindopril retated compound i is the epimer of 
perindopril: (25,3a5,7a5}-1-{(5>2-[(ft)-1-ethoxy-1-ox- 
opentan-2-y lami no] propanoy IJocta hyd ro-1 EMndole- 
2-carboxy!ic add.] 

Solution A: Dtssolve 5 g of potassium phosphate mono 
basie in 1900 ml of water, Adjust with triethyEamine to 
a pH of 6.50 and add 100 mL of acetonitrile. 

Solution B: Acetonitrile 
Mobile phase: See Table 4 . 


Table 4 


Time 

(mini 

Solution A 

£%) 

Sofution B 

_ 

0 

83 

17 

22 

83 

17 

23 

20 

30 

33 

20 

80 

34 

83 

17 

46 

83 

17 


Diluent: Solution B and Solution A (1 7:83) 

System sultability solution 1: 3 mg/ml of USP Per¬ 
indopril Erbumine RS in Diluent. [Notę—T hfs solution is 
used in Identification test 8,] 

System suitability solution 2: 3 pg/mL of USP Per¬ 
indopril Erbumine RS in Diluent f ro m Sys tem s ul ta bili ty 
solution 1 

Sample solution: 3 mg/mL of Perindopril Erbumine En 
Diluent prepared as folTows, Dissolve a suitable quantitv 
of Perindopril Erbumine in 80% of the total vo!ume of 
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Diluent, sonicate for 5 min, and dilute with Diluent to 
volume, Pass through a surtable filter of G,45-jjm porę 
size and discard the frrst 3 ml of fil tratę. 

Chromatographk system 
(See Chromatography (621), System Suitabifity.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4,6-mm x 25-cm; 5-jum packing Li 

Column temperaturę: 60° 

Flow ratę: 1 mL/mjn 
Injection volume: 20 pL 
System suitabiKty 

Sam ple: System suitability solution 2 

Suitability requirements 
Tafling factor: NMT 2,0 
Relative standard deviation: NMT 5,0% 

Analysis 

Sampfe: Somple solution 

Caiculate the percentage of perindopril related tom- 
po und I in the portion of Perindopril Erbu minę taken: 

Result = (ru/rr) x 100 

r u = peak response of perindopril related 

compound l from the Sample solution 
r T = to tal of all peak responses from the Sample 

solution 

Acceptante criteria: NMT 0.1% 

SPECIF1C TESTS 

9 WATER Determination, Method la (921): NMT 1,0%; 

3,Q0%-4,50% for a monohydrate 
o Optical Rotation, Spedfk Rotation (781S) 

Sample solution: 10 mg/ml of Perindoprif Erbu minę in 
ethanol 

Acceptante criteria: -66° to -69°, at 2Q a 

ADDITIONAL REQUmEMENT$ 

e Packacjng and Storage: Preserye in tight containers at 
controlled room temperaturę, 

O USP Reference STANDARD5 (11) 

USP Imidazole RS 
USP Perindopril Erbumine RS 
USP Perindopril Related Compound A RS 
(25, 3a5,7a5)-Octahydroli H-indole-2-carboxylit atid 
hydro chloride. 

Ci 7 H ? 8 N 2 O s - HCl 205.68 
USP Perindopril Related Compound B RS 
(25,3a5,7aS)4 -{(5)-2-[(5)-l -Carboxybuty[amino]propa- 
noyl]octahydrO “1 ff-indole- 2 -carboxylic acid. 

C]7H 28 N 3 0 5 340*41 

USP Perindopril Related Compound C RS 
(5)-2-{(35,5aS,9a5,10a5>3-Methyl-l;4^diox- 
odecahydropyrazinojl, 2 -o]jndol- 2(1 /T)-yl}pentanoic 
actd. 

Ct7H2 6 N 2 0 4 322.40 

USP Perindopril Related Compound D RS 
(5)-2-{(3S / 5a5 / 9a5J0a/?)™3-MethyL1 / 4-dioX" 
odetahydropyrazino [1 ,2-ojindoi-2(l H)-yl}pentanoic 
acid, 

C^H^N^O, 322.40 
USP Perindopril Related Compound F RS 
(S)-Ethyl 24(35,5a5,9a5,1 Oa5)-3-methyM ,4-dlox- 
odecahydropyrazinoEI^-ajindol^flEO-ylJpentanoate, 
C 19 H 30 N 2 O 4 35045 


Perindopril Erbumine Tablets 

DEFINITION 

Perindopril Erbumine Tablets contain NLT 90,0% and NMT 
110 , 0 % of the labeled amount of perindopril erbumine 
(C19H32N2OS ■ C4H11N}. 


IDENTIFICATION 

* A. The UV absorption spectra of the major peak of the 

Sample solution exhibit maxima and minima at the same 
wavelengths as those of the corresponding peak of the 
Standard solution , as obtained in the Assoy. 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay, 

ASSAY 

* Procedurę 

Solution A: Dissolve 0.92 g of sodium 1 -heptanesulfon- 
ate in 1 L of water and add 1 ml of trfefhylamine. Ad- 
just with a solution of perchloric actd and water ( 1 : 1 ) to 
a pH of 2 . 0 . 

Mobile phase: Acetonitrile and Solution A (38:62) 
Diluent: Acetonitrile and Solution A (40:60) 

Standard solution: 0,08 mg/mL of USP Perindopril 
Erbumine RS in Diluent p repa red as follows. Dissolve a 
suitable quantlty of USP Perindopril Erbumine RS in 
80% of the to tal volume of Diluent, sonicate for 5 min, 
and dilute with Diluent to volume. Pass through a suita- 
ble filter of 0.45-pm porę size and discard the first 3 mL 
of fiitrate. 

Sample solution: Nominally equiva!ent to 0.08 mg/mL 
of perindopril erbumine in Diluent prepared as follows. 
Weigh ana transfer the number of Tablets into a suita- 
bfe volumetric fiask, as indicated in Table L 


Table 1 


Tablet Strength 

(mg)! 

Number of 
Tablets 
(NLT) 

Volumetrk 

Fiask 

(ml) 

2 

20 

500 

4 

10 

500 

8 

10 

1000 


Add Diluent to about 70% of the fiask volume, shake 
mechanicalty for about 60 min at 180 rpm, and sonicate for 
20 min. Diiute with Diluent to volume. Pass through a suita¬ 
ble filter of 045-j.im porę size and discard the first 3 ml. of 
fiitrate. 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV210nm 
Column: 4-mm x 25-cm; 4-pm packing L7 
Temperatures 
Column: 60° 

Sample cooier: 5° 

Flow ratę: 1 mL/min 
Injection volume: 20 pL 
Run time: NLT 2,5 times the retention time of 
perindopril 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tarltng factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Anaiysis 

Sam pies: Standard solution and Sample solution 
Cafculate the percentage of the labeled amount of per- 
Indopril erbumine (Ci^H^N^Os * C 4 H 11 N) in the portion 
of Tablets taken: 

Result = (ru/n) x (Cs/CJ) x 100 

fu ~ peak response from the Sample solution 

n - peak response from the Standard solution 

Q = concentratlon of USP Perindopril Erbumine RS 
in the Standard solution (mg/mL) 

Cu = nominał concentration of perindopril 

erbumine in the Sample solution (mg/mL) 
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Acceptance cnteria: 90.0%-] 10.0% 

PERFORMANCE TESTS 
• Dissdlution (711) 

Medium: 0,1 N hydrach lont add; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Soiution A: Proceed as directed in the Assoy. 

Mobile phase: Acetonitrile and Soiution A (350:650) 
Standard stock soiution: 0.55 mq/mL of USP Per¬ 
indoprii Erbu minę RS En acetonitrile 
Standard soiution: Prepare Solutions of USP Perindoprii 
Erbu minę RS in Medium from the Standard stoek solu- 
tion, with finał co n cent rado ns from Tobie 2 . 


Table 2 


Tablet Strength 
(mg) 

Concentration 

(mg/mL) , 

2 

0.0022 

4 

0.0044 

8 

0.0088 


Sample soiution: Pass a portion of the soiution under 
test through a suitabie filter and discard the first 1 ml 
of filtrate. 

Chrom atographic system 

(See Chromotograpny (Sil), System Suitabifity.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 15-cm; 5-pm packing L7 
Column temperaturo: 50° 

Flow ratę: 1.2 ml/min 
Injection volume: 100 jllL 
Run time: NLT 1 ,6 times the retentEon time of 
perindoprii 
System suitability 
S a m p f e; S tanda rd solu don 
Suitabiiity reąuirements 
Talling factor: NMT 1.5 
Reiative standard deyfation: NMT 2.0% 

Analysis 

Sam pies: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of pen 
indopril erbumine (C 19 H 32 N 2 O 5 ■ C 4 H 11 N) dtssoked. 

ResuEf - (r u /r$) x (Cd i) xVx \00 


fu - peak response from the Sampie soiution 

^ = peak response from the Standard soiution 

G = concentration of the Standard soiution 


(mg/mL) 

L - labeLdaim 

V - volume of Medium, 900 ml 

Tolerances: NLT 85% (Q) of the labeled amount of per¬ 
indoprii erbumine (C^H^N^Os ■ C 4 HnN) is dissolved> 
Uniformity of Dosage Onits (905): Meet the 
reguirements 


Table 3 (Continued) 


Time 

(min) 

Soiution A 
(%) 

Soiution B 

(%> 

60 

20 

80 

70 

20 

80 

71 

80 

20 

80 

80 

20 


Diluent: Soiution B and Soiution A (20:80) 

System suitabiiity stock soiution A: 0.03 mg/mL of 
USP Imidazole RS in Diluent 

System suitabiiity stock soiution B: 0.12 mg/mL each 
of USP PerindoprEI Related Compound C RS and USP 
Perindoprii Related Compound D RS in Diluent Inrttally 
add 80% of the total volume of Diluent, sonicate for 5 
min, and dilute with Diluent to volume. 

System suitabiiity soiution: Accurately weigh about 
1,5 mg each of USP Perindoprii Related Compound B 
RS and USP Perindoprii Related Compound F RS Ento a 
50-mL volumetric fiask. Add 30 ml of Diluent and soni- 
cate for 5 min. Transfer 5.0 ml each of System suitabiiity 
stock soiution A f System suitabiiity stock soiution B , and 
Standard stock soiution , Dilute with Diluent to volume. 
Standard stock soiution: 0.05 mg/mL of USP Per¬ 
indoprii Erbumine RS in Diluent prepared as foJlows. 
Dissolye a suitabie quantity of USP Perindoprii Erbumine 
RS tn 80% of the total volume of Diluent ; sonicate for 5 
min, and dilute with Diluent to volume. 

Standard soiution: 0.005 mg/mL of USP Perindoprii 
Erbumine RS En Diluent from the Standard stock soiution. 
Pass through a suitabie frlter of 0.45-pm porę size and 
discard the first 3 mL of filtrate. 

Sample soiution: Nominally equiva]ent to 2 mg/mL of 
perindoprii erbumine in Diluent prepared as follows. 
Transfer a guantity equivalent to about 20 mg of per¬ 
indoprii erbumine from powdered Tablets (NLT 20) into 
a test tubę. Pipet 10.0 mL of Diluent into the test tubę, 
sonicate for about 10 min, and vortex for about 1 min. 
Pass through a suitabie filter of 0.45-pm porę size and 
discard the first 3 ml of filtrate. 

Chromatographic system 
(See Chromotograpny (621), System Suitabiiity.) 

Proceed as directed in the Assay t except for the Run 
time . [Notę—T he run time is determlned by the gradi¬ 
ent from Table 3.] 

System suitabiiity 
Sample: System suitabiiity soiution 
Suitabiiity requirements 

Talling factor: NMT 1.5 for the perindoprii peak 
Relative standard deviation: NMT 5.0% for the per¬ 
indoprii peak 
Analysis 

Samples: Standard soiution and Sampie soiution 
Calculate the percentage of each impurity in the por- 
don of Tablets Laken: 

Result = (ru/fi) x (G/G) x (1 /0 x 100 


IMPURITIES 

• ORGAN1C IMPURITIES 

Soiution A: Proceed as directed in the Assay. 
Soiution B: AcetonitriEe 
Mobile phase: See Table 3. 


Table 3 


Time 

(min) 

Soiution A 
<%} 

Soiution B 
(%) 

0 

80 

20 

5 

80 

20 

27 

68 

32 

45 

50 

50 


r u - peak response of each impurity from the 
Sample soiution 

rj - peak response of perindoprii erbumine from 
the Standard soiution 

Ci = concentration of USP Penndopri! Erbumine RS 
in the Standard soiution (mg/mL) 

Cu = nominał concentration of perindoprii 

erbumine in the Sampie soiution (mg/mL) 

F - relative response factor for each individua] 
impurity (see Tobie 4) 

Acceptance cnteria: See Table 4 , Disregard peaks less 
than 0 J%. 
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Table 4 


Name 

Relative 

Retention 

Time 

Relatwe 

Respome 

Factor 

Acceptance 

Criteria, 

NMT 

lmidazole a 

0.08 


_ 

Perindopril related 
compound 

0.42 

1.21 

2.0 

Perindopril related 
compound O 

0.74 

0.97 

0.5 

Perindopril related 
compound D (1 

0*85 

0.98 

0.5 

Perindopril 

erbumine 

1,0 

— 

— 

Perindopril related 
compound F c 

1.38 

0.86 

3.0 

Any unspecified 
fmpurity 

— 

— 

0.2 

Total impurities 1 

_ 


1.5 


a imidazote is given for selen tiflcati on only and \s not quantitated using thli 
procedurę. 

b (25,335,735)-! -f(5)-2-[(5)-1 -CarboxybutyEamino]propanoyl)octahydro-1 H-* 
mdoie-2-carboxyIic add. 

c (5)-2-{(35,5a5,9a5,1 0aS)-3-Methyl-l ,4-dioxodecahydropyra2ino[! ,2- 
a]intfol-2(l tt)-yE}pentanok add. 

d ( 5}-2-(( 3 5,5a5,9a $, 1 OaethyI-1 , 4 -dEoxodecahydropy raz] nop ,2- 
a]inda3-2(1^yl)pentano!C add. 

c (5)-Ethyl 2-((35,5a5,9a5,1 Ga5)-3-methyl-1,4-dioxodecahydropyrazino[l ,2- 
a] En doL2(1 H)-y 1} pentan aate, 

r Total impurities exdudes perindopril related compound F and perindopril 
refated compound B. 


ADDITIONAl REQUIREMENTS 

• IPackaging and Storage: Preserve in air-tight containers. 

Protect from heat and moisture* 
e USP HEFERENCE STANDARD* (11) 

USP Imidazole RS 
USP Perindopril Erbumine RS 
USP Perindopril Related Compound B R5 
(25,3 a 5,7a5)-1-{(5)-24(5)-1-CarboxybiJtylaminojpropa- 
noyl}octahydro -1 H-indole-2-carboxy3ic acid. 
CizH^NhO^ 340.41 
USP Perindopril Related Compound C RS 
(5)^2-{(35,5a5,9a5 / 10a5)-3-MethyM / 4-diox- 
odecahydropyrazmo[ 1 , 2 -a]indol- 2(1 /-/)-yl}pentanoic 
add. 


C 17 H2eN20 4 32240 

USP Perindopril Related Compound D RS 
(S)-2-{(35,5a5,9a5,10afl)-3-Methyl-l,4-diox- 
odecahydropyrazino[l^-oJIndol-Zfl H)-y[}pentanoic 
acid* 


Ci7H 26 N 2 0 4 32240 

USP Perindopril Related Compound F RS 
(5)-Ethyl 2-{(35,5a5,9a5,10a5)-3-methyl-1,4-diox- 
odecahydropyrazinop t 2-a] indol- 2 (l ń)-yl}pentanoate* 
C 19 H3dN 2 0 4 35045 


Perphenazine 



CnHaCINiOS 403.97 

Piperazineethanoi, 4-[3~(2-chloro4 Ott-phenothiazin- 
10 -y!)propyl-]; 


4-[3-(2-Chlorophenothiazin4 0-yf}propyI 1 -piperazineetha- 
noi [58-39-9], 

DEFINITION 

Perphenazine contains NLT 98*0% and NMT 102.0% of per¬ 
phenazine (C 21 H 26 CIN 3 OS), calcuiated on the dried basis. 


IDENTIFICATION 

* A. INFRARED ABSORPTION (197M) 

* B* The retention time of the major peak of the Diluted 

sample soiution corresponds to that of the Standard soiu¬ 
tion, as obtained in the test for Organie Impurities. 

ASSAV 

* Procedurę 

Sample soiution: Dissolve 0.150 g of Perphenazine in 
25 mL of giadal acetic add. 

Titrimetric system 
(See Titrimetry (541),) 

Modę: Direct titration 
Titrant: 0.1 N perchloric acid VS 
Endpoint detection: Potentiometric 
Analysis 

Sample: Sample soiution 

Utratę the Sample soiution with TitranL Carry out a 
blank titration. 

Cafcuiate the percentage of perphenazine 
(C2 iH Z gC!N 3 05) in the portion of Perphenazine taken: 

Result - [(V- B) x N x F/W] x 100 

V - Titrant volume consumed by the Sample (mL) 

B - Titrant volume consumed by the blank (mL) 

N = normality of the Titrant (meq/mL) 

F - equivalent weight of perphenazine, 202.0 mg/ 
meq 

W ~ Sample weight (mg) 

Acceptance criteria: 98.0%-l 02.0% on the dried basis 

IMPURITIES 

* Residue on Ignition (281); NMT 0.1% 

* Organic Impurities 

Prepare the Solutions immediateiy before use. Carry out 
the test protected from light 

Soiution A: Acetonitrile and 7 g/L of monobasic sodium 
phosphate dihydrate in water (35:65) 

Soiution B: Acetonitrile 
Mobile phase: See Table 1. 


Table 1 


Time 

Soiution A 

Soiution B 

(min) 

r/oi 

f%> j 

0 

100 

0 

5 

T 00 

0 

10 

80 

20 

33 

30 

70 

48 

100 

0 


System suitability soiution: 2 mg/mL of USP Perphena- 
zine RS, 0.002 mg/mL of USP Perphenazine Su!foxide 
RS, and 0.002 mg/mL of USP Perphenazine Related 
Compound B RS in Soiution A 

Standard soiution: 0.002 mg/mL of USP Perphenazine 
RS in Soiution A 

Sample soiution: 2 mg/mL of Perphenazine in Soiution 
A 

Diluted sample soiution: 0.002 mg/mL of Perphena¬ 
zine in Soiution A from the Sample soiution 
Chromatographic system 

(See Chromatograpny (62^), System Suitability.) 
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Modę: LC 

Detector: UV 245 nm 

Columnr 4.6-mm x 25-cm; 4-pm packing 17 
Coiurnn temperaturę: 30° 

Flow ratę: 1,3 ml/min 
Jnjection vo!ume: 10 fil 
System suitability 

Sam pies: System suita bil i ty sol uti on and Standard 
solution 

[Notę—S ee Tobie 2 for relative retention times.] 
Suitability requirements 

Resolution: NLT 3.0 between perphenazine and per¬ 
phenazine related compound B, System suitability 
solution 

Tai ling factor: NMT 2.5, Standard solution 
Reiative standard deviation: NMT 10.0%, Standard 
solution 
Analysis 

Samples: Standard solution , Sample solution , and Di- 
iuted sample solution. [NGTE—D/7uted sample solution is 
used for Identification test B.] 

Cakulate the percentage of impurities in the portion of 
Perphenazine taken: 

Resuft = {ruih) x (Q/Cu) x (1/F) x 100 

r u - peak response for each impurity from the 
Sample solution 

r 5 - peak response of perphenazine from the 
Standard solution 

Cs = concentration of USP Perphenazine RS in the 
Standard solution (mg/mL) 

Cu = concentration of Perphenazine in the Sample 
solution (mg/mL) 

F - relative response factor (see Table 2) 
Acceptance criteria: See Table 2. 


Table 2 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NiVIT (%> 

Perphenazine 

sulfoxide 

0,3 

1.6 

0.2 

Perphenazine related 
comDound B 

0.8 

TO 

0.5 

Perohenazine 

1.0 

—. 

__ 

Any individual 
unspecified impurity 

— 

1,0 

0.10 

Total impurities 


_. 

TO 


5PECIFIC TESTS 
® LOSS ON DRYING (731) 

Analysis: Dry a sampEe in a vacuum at 65° for 4 h. 
Acceptance criteria: NMT 0.5% 

ADDITEONAL REQUIREIV1ENTS 

® Packaging and Storage: Preserve in tight, light-resistant 
containers, 

* USP Referenge Standards (11) 

USP Perphenazine RS 

USP Perphenazine Related Compound B RS 
2-{4-[3-(1 OH-Phenothiaziml 0-yj)propyl]piperazim 
l-yl}ethanol. 

CaiH2?NiOS 369.52 
USP Perphenazine Sulfoxide RS 
2-ChEoro-10-[3“[4-(2-hydroxyethyl)piperazin- 
1 -y!]propyi}-l OH-phenothiazine 5-oxide. 

C 2 iH 26 CIN 3 0 2 S 419.97 


PerphepazBoe Boiection 

» Perphenazine Injection is a sterile solution of 
Perphenazine in Water for Injection, prepared 
witn the aid of Gtric Acid. It contains not less 
than 90.0 percent and not morę than 110,0 per- 
cent of the labeled amount of C 21 H 2 GCIN 30 S, as 
the citrate. 

Packaging and storage—Preserve in singEe-dose or multi- 
ple-dose containers, preferably of Type I glass, protected 
from light. 

USP Reference standards (11)— 

USP Endotoxin RS 
USP Perphenazine RS 

Notę—T hroughout the folfowing procedures, protect test 
or assay specimens, the USP Reference Standard, and Solu¬ 
tions containing them, by conducting the procedures with- 
out delay, under subduea iight, or using Jow-actinic 
glassware. 

Identification—DiEute 1 ml with methanol to 5 ml AppEy 
5 [iL each of this solution and a solution of USP Perphena¬ 
zine RS in methanol containing 1 mg per ml to a suitable 
thlndayer chromatographic piąte, coated with a 0,25-mm 
layer of diromatographic sElica gel. Develop the chromato- 
gram in a solvent system consisting of a mixture of acetone 
and ammonium hydroxide (200:1) until the solvent front 
has moved about 15 cm. Air-dry the piąte, and spray lightly 
with a solution of iodoplatinic acid prepared by dissolving 
100 mg of chloroplatmic acid in 1 mL of 1 N hydrochloric 
acid, adding 25 ml of potassium iodfde solution (4 In 100), 
diluting witn water to 100 mL, and adding 0.50 mL of for¬ 
mie acid: the R f va!ue of the prindpal spot obtained from 
the Injection corresponds to that obtained from the Stan- 
dard solution. 

Bacterial Endotoxins Test (85)—It contains not morę 
than 35.7 USP Endotoxin Units per mg of perphenazine. 
pH (791): between 4.2 and 5,6, 

Other requirements—It meets the reguirements under In- 
jections a na Implanted Drug Products (1), 

Assay— 

Acid-alcohol sofution —Transfer 10 mL of hydrochlorlc acid 
to a 1000-mL fiask containing 500 mL of aicohol and 
300 mL of water. Dilute with water to voiume. 

Palladium chloride solution -—Disso!ve 100 mg of palladium 
chloride in a mixture of 1 mL of hydrach loric acid and 
50 mL of water in a 100-mL volumetric fiask, heating on a 
steam bath to effect solution. Cool, difute with water to 
volume, and mtx. Storę in an amber bottle and use within 
30 days. On the day of use, transfer 50 mL to a 500-mL 
volumetric fiask, add 4 mL of hydrochloric acid and 4.1 g of 
anhydrous sodium acetate, dilute with water to volume, and 
mix. 

Standard preparation —Dissolve an accurately weighed 
guantity of USP Perphenazine RS in Acid-alcohol solution to 
obtain a solution having a known concentration of about 
150 pg per mL. 

Assay preparation —Dilute 3.0 mL of Injection with Acid- 
alcohol solution to 100 ml in a yolumetric fiask. 

Procedure~bA\x 10.0 mL each of the Assay preparation 
and the Standard preparation with 15,0 mL of Palladium 
chloride solution, filier, if necessary, and concomltantly deter- 
minę the absorbances of these Solutions, against a reagent 
blank, in 1-cm cells at the wavelength of maximum absorb- 
ance at about 480 nm, with a suitable spectrophotometen 
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Calculate the quantity, in mg, of C 21 H 2 GCIN 3 OS in the vol- 
ume of injection taken by the formula: 

QAC(Au/A s ) 

in which C is the concentration, in pg per mL, of USP Per- 
phenazine RS in the Standard preparation , and Au and As are 
the absorbances of the Solutions from the Assay preparation 
and the Standard preparation f respectively. 


PerphemazBrce Orai SoBiition 

» Perphenazine Orał Solution contains not less 
than 90.0 percent and not morę than 11 0.0 per- 
cent of the labeled amount of perphenazine 
(C 21 H 26 CIN 3 OS). 

Packagmg and storage—Preserve In well-closed, light-re- 
sistant containers. 

USP Referenta sfandards (11 )— 

USP Perphenazine RS 

Notę—T hroughout the fol łowi ng procedures, protect test 
or assay spęd mens, the USP Reference Standard, and Solu¬ 
tions eontainlng them, by conducting the procedures with- 
out delay, under subdued Itght, or using low-actinic 
glassware. 

Identification—It meets the reguirements for the Identifi¬ 
cation test under Perphenazine Injection . 

Uniform ity of dosage unifs (905)— 

FOR ORAŁ SOLUTION PAC KAC ED IN SINGLE-UNIT CONTAINERS: 
meets the reguirements. 

Deliverab!e volume (698)— 

FOR ORAŁ SOLUTION PAC KAC ED IN MULT1PLE-UNIT CONTAINERS: 
meets the requirem.ents. 

Limit of perphenazine snHfoxide— 

Mobile phase, Resolution solution , Standard preparation 
and Chromatographic system —Proceed as directed in the As¬ 
say. 

Test preparation —Transfer an accurately measured portion 
of Orał Solution, equivalent to about 16 mg of perphena¬ 
zine, to a 200-mL volumetric fiask, dissolve in and dilute 
with methanol to voJurne, mix, and fiSter. 

Procedurę —Inject a volume (about 10 piL) of the Test 
preparation into the chromatograph, record the chromato- 
gram, and measure the peak responses, Calculate the per- 
centage of perphenazine su[fox]de in the portion of Ora] 
Solution taken by the formula: 

100 (r,//>) 

in which n is the peak response of perphenazine sutfoxide 
(relative retention time of about 0.72); and r 5 is the sum of 
the responses of all the peaks: not morę than 5.0% of per¬ 
phenazine sulfoxide is found. 

Assay-— 

Mobile phase —Prepare a fil te red and degassed mtxture of 
0,01 M ammonium acetate, acetonitriJe, and methanol 
(48:39:1 3). Adjust with glaciai acetic acid to a pH of 4,5. 
Make adjustments if necessary (see System Suitability under 
ęhromatography (621)). 

Resolution solution— Dissolve suitable ouantities of 
brompheniramine maleate and USP Perphenazine RS in 
methanol to obtain a solution having known concentrations 
of about 40 jig per mL and 8 ug per ml, respectEyely* 
Standard preparation —Dissolve an accurately weighed 
guantlty of USP Perphenazine RS in methanol, dilute quan- 
tftatively, and stepwise if necessary, with methanol to obtain 


a solution having a known concentration of about 8.0 pg 
per mL, and filter. 

Assay preparation —Transfer an accurately measured por- 
tion of Orał Solution, equivafent to about 16 mg of per¬ 
phenazine, to a 200-mL yolumetric fiask, dissolve in and di¬ 
lute with methanol to vofume, and mix. Dilute 
quantitatively, and stepwise if necessary, with methanol to 
obtain a solution having a concentration of about 8,0 pg 
per ml, and filter. 

Chromatographic system (see Chromatography (621»—The 
fiquid chromatograph 3s eouipped with a 254-nm detector 
and a 3,9-mm x 30-cm column that contains packing L11. 
The flow ratę is about 1.5 mL per minutę. Chromatograph 
the Resolution solution , and record the peak responses as 
directed for Procedurę: the relative retention limes are about 
0.6 for brompheniramine and 1.0 for perphenazine; and the 
resolution, R, between brompheniramine and perphenazine 
is not less than 3.0. Chromatograph the Standard prepara¬ 
tion, and record the peak responses as directed for Proce¬ 
durę: the tailing factor Es not morę than 3.0; and the relative 
standard deviatEon for replicate Injections is not morę than 
2,0%. 

Procedurę —Separately inject equa! volumes (about 10 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatoorams, and meas¬ 
ure the responses for the major peaks. Calculate the quan- 
tity, in mg, of perphenazine (C 21 H 20 ON 3 O 5 ) in the portion 
of Orał Solution taken by the formula: 

2000C(r u /rs) 

in which C is the concentration, in mg per mL, of USP Per¬ 
phenazine RS in the Standard preparation; and r u and r s are 
the peak responses obtalned from the Assay preparation and 
the Standard preparation , respectiyely, 


Perphenazine Syrup 

» Perphenazine Syrup contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of perphenazine 
(C 2 ihUCIN 3 OS). 

Packaging and storage —Preserye in welbclosed, light- 
resistant containers. 

USP Reference standard! s (11)— 

USP Perphenazine RS 

NoTE—Throughout the following procedures, protect test 
or assay specimens, the USP Reference Standard, and solu* 
tions containing them, by eonducting the procedures with- 
out delay, under subdued Irght, or using low-actinic 
glassware. 

SdentifScation—Add 10 mL of water to a volume of Syrup, 
equlvalent to about 4 mg of perphenazine, render alkafine 
by dropwise addition of sodium hydroxide to a pH of 11 to 
12, and extract with four 5-rnL portions of chloroform, com- 
bining the extracts through a bed of anhydrous sodium sul- 
fate in a funnel into a beaker, Eyaporate the extracts on a 
steam bath nearly to dryness, and dissoIve the residue in 
4 mL of methanol: the solution so obtained responds to the 
Identification test under Perphenazine Injection. 

Uniform ity of dosage umts (905)— 

FOR SYRUP PAC KAC ED IN SINGLE-U NIT CONTAINERS: meets the 
reguirements. 

DeHiverable volume (698)— 

FOR SYRUP PACKACED IN MULTIPLE-UNIT CONTAINERS: meets the 
requirements. 
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Assay— 

Acid-alcohol solution and Palladium chloride solution —Pre¬ 
pare as directed in the Assay under Perphenazine Injection , 

Standard preparation^DlssoWe an accurately weighed 
quantity of USP Perphenazine RS in Acid-alcohol solution to 
obtain a solution having a known concentration of about 
160 pg per ml. 

Assay preparation —Transfer an accurately measured vol- 
ume of Syrup, equivalent to about 6 mg of perphenazine, to 
a 25-mL votumetric fiask, dilute with water to volume, and 
mix. Transfer 10 ml to a 125-mL separator, add 25 mL of 
water, adjust with ammonium hydroxide to a pH of 10 to 
11, and extract with four 20-mL portions of chloroform, fil- 
tering the extracts through anhyarous sodium sulfate. Evap- 
orate the combined extracts on a steam bath with the aid 
of a stream of nitrogen to about 5 mL. Complete the evapo- 
ration without appl kation of heat, and dissotve the residue 
in 15.0 ml of Acid-alcohol solution , fitłering if necessary. 

Procedurę —Mix 10.0 mL each of the Assay preparation 
and the Standard preparation with 15,0 mL of Palladium 
chloride solution , filter if necessary, and concomitantly deter- 
mtne the absorbances of these Solutions, against a reagent 
blank, in 1 -cm cells at the wavelength of maximum absorb- 
ance at about 480 nm, with a suita"ble spec troph otom eter. 
Calculate the quantity, in mg, of perphenazine 
(ChH*CIN,OSJ m each mL of the Syrup taken by the 
formula: 


G.0375(C/V%Au /A$) 



in which C is the concentration, in pg per mL, of USP Per¬ 
phenazine RS in the Standard preparation; V is the volume, 
m ml, of Syrup taken; and Au and A$ are the absorbances of 
the Solutions from the Assay preparation and the Standard 
preparation , respectively. 


Perphenazine Tablets 

» Perphenazine Tablets contain not less than 
90.0 percent and not morę than 110.0 percent of 
the labeled amount of C 2 iH 2 eCIN 3 OS. 

Packagfng and storage—Preser ve in tight, light-resistant 
containers, 

USP Reference standards (11)— 

USP Perphenazine RS 

NQT£—Throughout the foliowi ng procedures, protect test 
or assay specimens, the USP Reference Standard, and Solu¬ 
tions contain rng them, by conducting the procedures with¬ 
out delay, under subdued light, or using low-actinic 
glassware, 

Identification—Shake a portion of finely powdered Tab¬ 
lets, equiva!ent to about 5 mg of perphenazine, with about 
10 mL of chloroform, filter, evaporate the fiitrate on a stearn 
bath nearly to dryness, and di$$olve the residue in 5 mL of 
methanol: the solution so obtained responds to the Identifl 
cation test under Perphenazine Injection , 

Dissolution (711)— 

Medium: 0.1 N hydrochloric acid; 900 mL. 

Apparatus 2: 50 rprm 

Time: 45 minutes. 


Procedurę —Determine the amount of C 21 H 26 CIN 3 OS dis- 
solved from UV absorbances at the wavelenqth of maximum 
absorbance at about 257 nm of filtered portions of the solu¬ 
tion under test, suitably diluted with Dissolution Medium, if 
necessary, in compartson with a Standard solution having a 
known concentration of USP Perphenazine RS in the same 
medium. 


Toierances —Not less than 75% (Q) of the labeled amount 
of C 21 H 26 CIN 3 GS is dissolved in 45 minutes. 

UnEformity of dosage units (905): meet the require- 
ments. 

Assay— 

Acid-alcohol solution and Palladium chloride solution— Pre- 
pare as directed in the Assay under Perphenazine Injection, 

Standard preparation —Prepare as directed in the Assay 
under Perphenazine Syrup . 

Assay preparation —Weigh and finely powder not less 
than 20 Tablets. Transfer a portion of the powder, equiva- 
lent to about 4 mg of perphenazine, to a giass-stoppered 
conical fiask, pipet into the fiask 25 mL of Add-oicohol solu¬ 
tion, shake by mechanical means for 30 minutes, and cen tri* 
fugę a portion of the mixture. The elear supernatant fluid is 
the Assay preparation . 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Perphenazine Injection. Calculate the guantity, in mg, 
of C 21 H 26 CIN 3 OS in the portion of Tablets taken by the 
formula: 


0,025 C(A U /As) 

in which C is the concentration, in pg per mL, of USP Per¬ 
phenazine RS in the Standard preparation , and Au and A s are 
the absorbances of the Solutions from the Assay preparation 
and the Standard preparation f respectively. 


Perphenazine and Amitriptyline 
Hygrochiorlde Tablets 

» Perphenazine and Amitriptyline Hydrochloride 
Tablets contain not less than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amounts of perphenazine (C 21 H 26 CIN 3 OS) and 
amitriptyline hydrochloride (C20H23N • HCI). 

Packaging and storage —Preserve in we!l-closed contain¬ 
ers. 

USP Reference sfandards (11)— 

USP Amitriptyline Hydrochloride RS 
USP Perphenazine RS 

Notę—T hroughout the following procedures, protect test 
or assay specimens, the USP Reference Standard, and Solu¬ 
tions containlng them, by conducting the procedures with¬ 
out deiay, under subduea light, or using low-actinic 
glassware. 

Identification—Transfer a portion of powdered Tablets, 
equivalent to about 40 mg of perphenazine, to a 100-ml 
volumetric fiask containing about 50 ml of alcohoL Agitate 
for 20 minutes, add alcohol to volume, mix, and filter or 
centrifuge. Separatety prepare two Standard Solutions con¬ 
taining 0.4 mg per mL of USP Perphenazine RS and USP 
Amitriptyline Hydrochloride RS, respectively, in alcohol. Sep- 
aratefy apply 5 pL of the test solution and 5 pL of each Stan¬ 
dard solution to a thin-layer chromatographic piąte (see 
Chromatography (62^)) coated with a 0.25-mm layer of 
chromatographic silica gel mixture. Develop the chromało- 
gram using a solvent system consisting of a mixture of cy- 
dohexane, ethyl acetate, and diethylamine (85:25:5) until 
the solvent front has moved about 15 cm. Remove the piąte 
from the developing cham ber, air-dry for 20 minutes, and 
examine the piąte under short-wavelength UV light: the Rf 
values of the principal spots obtained from the test solution 
correspond to those obtained from the Standard Solutions. 
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Dissoluffion (711)— 

Medium: 0,1 N hydrochlonc acid; 900 rnL. 

Apparatus 2: 50 rpm, 

Time: 60 minutes* * 

Procedurę— [notę—D ue to potential decrease in the re- 
covery of perphenażine when multipJe injections are madę 
from a vial, no morę than two withdrawals should be madę 
from any single vlal,] Determine the amounts of perphena- 
zine and amitriptyline hydrochioride in solution tn fiftered 
portions of the soiutfon un der test. En comparison with a 
Standard solution havEng Icnown ooncentrations of USP Per- 
phenazine RS and USP AmitriptyEine Hydrochioride RS in the 
same medium, as directed for Procedurę En the Assay. 

Tolerances —Not less than 75% (QJ of the labeled 
amounts of perphenazine (C 21 H 20 CIN 3 GS) and amitriptylfne 
hydrochioride CC 20 H 23 N ■ HCI) is disso!ved in óOminutes, 
Unsformity of dosage unifs (905): meet the require- 
ments for Conlent uniform i ty with respect to perphenazine 
and to amitriptyline hydrochioride. 

Assay— 

Mobile phase —Prepare a filtered and degassed mExture of 
water, acetonitrile, methanoi, and methanesulfonic acid 
(490:310:200:2), Make adjustments if necessary (see System 
Suitability under Chromotogrophy (621)). 

Standard preparation —Dbsolve an accurately weighed 
quantity of USP Perphenazine RS En methano!, and dilute 
quantitativeiy with methanoi to obtain a solution havlng a 
known concentration of about 0.8 mg per mL (Solution P). 
Transfer 4/ mg of USP Amitriptyline Hydrochioride R5 to a 
50-mL volumetric fiask, / being the ratio of the labeled 
amount, in mg, of amitriptyline hydrochioride to the labeled 
amount, in mg, of perphenazine per Tablet. Add 5.0 mL of 
Solution P and 20 mL of 0,2 N acetic acid, shake, and soni- 
cate to disso!ve the USP Reference Standards. Dilute with 
methanoi to volume, and mix. Pipet 25 mL of this solution 
into a 100-mL volumetric fiask, dilute with a mixt.ure of 
methanoi and 0.04 N acetic acid (3:2) to volume, and mix 
to obtain a Standard preparation having known concentra- 
tions of about 20 \xg of USP Perphenazine RS per mL and 
about 20/ pg of USP Amitriptyline Hydrochioride RS per mL. 

Assay preparation—Transfer 10 Tablets to a 250-mL volu- 
metric fiask, add 100 mL of 0.2 N acetic add, and shake the 
mixture until the Tablets have disintegrated. Add methanoi 
to volume, mix, and fifter. Dilute an accurately measured 
volume (Vf mL) of the elear filtra te quantitatively with a ma¬ 
turę of methanoi and 0.04 N acetic acid (3:2) to obtain a 
solution (V A ml) containing about 20 jig of perphenazine 
per mL, and filter through a membranę filier 

Chromatographic system (see Chromotogrophy (621))—The 
liquid chromatograph is eouipped with a 254-nm detector 
and a 3.9-mm x 30-cm column that contains packEng LI. 
The ffow ratę is about 1 mL per minutę, and is adjusted 
until the reiative retention tlmes for perphenazine and ami¬ 
triptyline are about 1 and 1.5, respective!y. Chromatograph 
the Standard preparation , and record the peak responses as 
directed for Procedurę: the relative standard deviation is not 
morę than 2 . 0 % for repiicate injections, and the resoiution, 
R, between perphenazine and amitriptyline Es not less than 
4. 

Procedura —Separately Enject equal vo!umes (about 20 pL) 
of the Standard preparation and the Assay preparation Ento 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks, CaTculate the quan- 
tity, En mg, of perphenazine (C^H^ONaOS) in each Tablet 
taken by the formula: 

0.25(C/1 Q)(Va / Vf)(ru / r s ) 

in which C is the concentration, in pg per mL, of USP Per¬ 
phenazine RS in the Standard preparation , V A Is the volume, 

En mL, of the Assay preparation, wis the vofume, in mL, of 
the filtra te taken for the Assay preparation, and m and are 


the responses of the perphenazine peaks obtained from the 
Assay preparation and the Standard preparation , respectlvely, 
Calculate the guantity, in mg, of amitriptyline hydrochioride 
(C 20 H 23 N ■ HO) taken by the same formula, readtng ami¬ 
triptyline hydrochioride instead of perphenazine. 


Pertussis Immune Globulin 


» Pertussis Immune Globulin conforms to the 
regulations of the PDA concerning biologics (see 
Biologics (1041)). it is a sterile, nonpyrogenic so¬ 
lution of globuiins derived from the blood 
plasma of adult human donors who have been 
immuntzed with pertussis vaccine such that each 
1.25 mL contains not less than the amount of 
immune globulin to be equivalent to 25 mL of 
human hyperimmune serum. It may contain 0.3 
M glycine as a stabilizing agent, and it contains a 
suitable preservative, 

Patkaging and slorage— Preserve at a temperaturę be¬ 
tween 2 ° and 8 °, 

Expiration datę —The expiration datę is not later than 3 
years after datę of issue from manufactureris cold storage 
(5°, 3 years), 

Labeiing—Label it to state that it is not Intended for intra- 
venous injectlon. 


Petrolatum 


DEFINITION 

Petrolatum is a purlfied mixture of semisolid hydrocarbons 
obtained from petroleum. It may contain a suitable 
stabilizer. 

IMPURITIE5 

Inorganic Empurities 

• RESIDUE ON IGNITION (281) 

Sample: 2 g 

Analysis: Heat the Sample in an open porcelain or plat- 
Enum dish over a Bunsen flame. 

Acceptance criteria: It volatilizes without emitting an 
acrld odor and yields NMT 0.1% of resldue. 

Organie impurities 
® Procedurę: Ohganic Acids 

Sample solution: 20*0 g of Petrolatum in 100 mL of a 
1 En 2 mixture of neutralized alcohol and water. Agitate 
thoroughly, and heat to boEling. 

Analysis: Add 1 mL of phenolphthalein TS, and titrate 
rapidly with OJ N sodium hydroxide VS, with vigorous 
agitation to the production of a sharp pink endpoint, 
noting the coior change in the alcohokwater layen 
Acceptance criteria: NMT 400 pL of 0.1 N sodEum hy~ 
droxide 3 s required. 

SPECIFSC TESTS 

* COLOR 

Standard solution: Ferric chloride CS and cobaltous 
chloride CS (3. 8 : 1 .2) 

Sample: 10 g 

Analysis: Melt the Sample on a steam bath, and pour 
5 mL of the liquid into a dear-glass 15-mm x 150-mm 
test tubę, keeping the petrolatum melted. 

Acceptance criteria: Tne warm, melted Jigufd ts not 
darker than 5 mL of the Standard solution in a slmifar 
tubę; the comparison of the two being madę in re- 
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flected light against a white background, and the petro¬ 
latum tubę being held directly against the background 
at such an angle that there Is no fluoreseence. 

* Specific Gravity (841): 0* *815-0.880 at 60° 

* Melting Rangę or Temperaturę, Class III (741); 38°-60° 

* CONSJSTENCY 

Apparatus: A penetrometer fitted with a poiished cone- 
shaped metal plunger weighing 150 g, having a de- 
tacnable steel tip of the following dimensions: the tip of 
the cone has an angle of 30°, the point of the tip is 
truncated to a diameter of 0.381 ± 0.025 mm, the base 
of the tip is 8.38 ± 0.05 mm in diameter, and the 
lengfh of the tip is 14*94 ± 0*05 mm. 

The remaining portion of the cone has an angle of 90°, 
is 28 mm in height, and has a maximum diameter at 
the base of 65 mm* The containers for the test are fiat- 
bottom metal cylinders that are 100 ± 6 mm in diame¬ 
ter and NLT 65 mm in height. They are constructed of 
at least 1.6-mm (ló-gauge) metal, and are provided 
with well-fitting, water-tight covers* 

Sample: Petrolatum 

Analysis: Pface the reguired number of containers in an 
oven, bring them and a guantlty of the Sample to a 
temperaturę of 82 ±2*5°, and pour the Sample into one 
or morę of the containers, filling to within 6 mm of the 
rim. Cool to 25 ± 2.5 D over a period of NLT 16 h, pro- 
tected from drafts. Two h before the test, place the 
containers In a water bath at 25 ±0.5°* If the room 
temperaturę is befow 23.5° or above 26.5°, adjust the 
temperaturę of the cone to 25 ± 0.5° by pladng it in 
the water bath, 

Without disturbing the surface of the substance under 
test, ptace the Container on the penetrometer tabfe, 
and lower the cone until the tip just touches the top 
surface of the test substance at a spot 25-38 mm from 
the edge of the Container. Adjust the zero setting and 
guickly release the plunger, then hołd it free for 5 s, 
Secure the plunger, and read the total penetration 
from the scalę. Make three or morę trials, each so 
spaced that there is no overlapping of the are as of 
penetration* Where the penetration exceeds 20 mm, 
use a separate Container of the test substance for each 
tria!. Read the penetration to the nearest 0.1 mm* Cal- 
culate the average of the three or morę readings, and 
conduct further triais to a total of 10 if the indlvidual 
results differ from the average by morę than ±3%. 

Aeceptance criteria: The finał average of the trials is 
NLT 10.0 mm and NMT 30.0 mm, indicating a consis- 
tency value of 100-300. 

* Alkalinity 

Sample: 35 g 

Analysis; Introduce the Sample into a suitable beaker, 
add 100 ml of bolling water, cover, and place on a 
stirring hobplate maintained at the boiiing point of 
water. After 5 min, allow the phases to separate. Draw 
off the separated water into a casserofe, wash the pet- 
rafatum further with two 50-mL portions of bolling 
water, and add the washings to the casserole. To the 
pooled washings, add 1 drop of phenolphthalein T5, 
and boil. 

Aeceptance criteria: The solution does not aegutre a 
plnk cofor. 

* Acidjty: If the addition of phenolphthalein T5 in the test 

for Alkalinity produces no plnk color, add 0.1 mL of 

methyl orange T5, 

Aeceptance criteria: No red or pink color is produced* 

» FlXED 0IL5, FATS, AND ROSIN 

Sample: 10 g 

Anatysis: Digest the Sample with 50 mL of 5 N sod tum 
hydroxide at 100° for 30 min. Separate the water fayer, 
and acidlfy 3t with 5 N sulfuric acid. 


Aeceptance criteria: No oily or solid matter separates. 

ADD9TI0NAL REQU9REEViENTS 

o Packaging and Storage: Preserve in well-dosed 
containers. 

* Labelbng: La bel it to indicate the na me and proportion 
of any added stabilizer. 


HydrophoESc Petrolatum 


DEFINrriON 

Prepare Hydrophtlk Petrolatum as foJlows. 


Cholesterol 

30 a 

Stearyl Alcohol 

30 q 

White Wax 

80 a 

White Petrolatum 

860 o 

To make 

1000 q 


Meft the Stearyl Alcohol and White Wax together on a steam 
bath, then add the Cholesterol , and stir until completely 
dissolved, Add the White Petrolatum , and mix* Remove 
from the bath, and stir until the mlxture congeals. 


White Petrolatum 


DEFINITION 

White Petrolatum is a purified mixture of semisolid hydro- 
carbons obtained from petroleum, and wholly or neariy 
decoforlzed. It may contain a suitable stabilizer. 

BiVSFURiT9ES 
Inorganic Jlmpunties 

• Residue on Ignition (281) 

Sample: 2 g 

Analysis: Heat the Sample in an open porcefain or piat- 
inum dish over a flame. 

Aeceptance criteria: It volatilizes without emitting an 
acrid odor and yiefds NMT 0.05% of residue. 

Organie Impurities 
« Procedurę: Organic Acids 

Sample solution: 20.0 g of White Petrolatum in 
100 mL of a 1 In 2 mixture of neutralized afcohoi and 
water* Agltate thoroughly and heat to boiiing. 

Analysis: Add 1 mL of phenolphthalein TS, and titrate 
rapidiy with 0*1 N sodium hydroxide VS, with vigorous 
agitation to the production of a Sharp pink endpoint, 
noting the color change in the alcohol-water layer. 
Aeceptance criteria: NMT 400 pL of 0.1 N sodium hy- 
droxide is required. 

SPECIFIC TESTS 
® COLOR 

Standard solution: Ferrie chlorlde CS and water 
(1.6:3.4) 

Sample: 10 g 

Analysis: Meft the Sample on a steam bath, and pour 
5 mL of the liguid into a dear-glass 1 6-mm x 1 50-mm 
bacteriological test tubę, keeping the petrolatum 
melted. 

Aeceptance criteria: The warm, melted lfqurd 3s not 
dar ker than 5 mL of the Standard solution in a similar 
tubę; the comparison of the two being madę in re- 
flected light against a white background, and the petro¬ 
latum tuBe being held directly against the background 
at such an angle that there is no fluoreseence. 
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• Specific Cravitv (841): 0.815-0,880 at 60 D 

• ivielting Rangę or Temperaturę, Class lit (741) 38 Q -60° 

• CONSISTENCY 

Apparatus: A penetrometer fitted with a polished cone- 
shaped metal plunger weighing 150g, having a de- 
tachable Steel tip of the foTlowing dimensions: the tip of 
the cone has an angle of 30°, the point of the tip is 
truncated to a diameter of 0381 ± 0,025 mm, the base 
of the tip is 838 ± 0.05 mm in diameter, and the 
fength of the tip js 14.94 ± 0.05 mm. 

The remaining portion of the eone has an angle of 90 r , 
is 28 mm inneight, and has a maxEmum diameter at 
the base of 65 mm, The containers for the test are flat- 
bottomed metal cylinders that are 100 ± 6 mm tn di* 
ameter and NLT 65 mm in Height They are con- 
stmcted of at least 1.6-mm (16-gauge) metal and are 
provided with well-fittmg, water-tight covers. 

Sam ple: White Petrolatum 

Anaiysis: Place the reguired number of containers in an 
oven, and bring them and a guantity of Petrolatum to a 
temperaturę of 82 ± 23°. Four the Petrolatum into one 
or morę of the containers, filling to within ó mm of the 
rim. Cool to 25 ±2.5° over a period of NLT 16 h, pro- 
tected from drafts. Two h before the test, place the 
containers in a water bath at 25 ± 0,5°. If the room 
temperaturę is below 23.5° or above 26.5® adjust the 
temperaturę of the cone to 25 ±0.5® by pladng it in 
the wafer bath. 

Without disturbing the surface of the substance under 
test, place the Container on the penetrometer table, 
and lower the cone until the tip just touches the top 
surface of the test substance at a spot 25-38 mm from 
the edge of the Container Adjust the zero setting and 
guickly release the plunger, then hołd it free for 5 s. 
Secure the plunger, and read the tata! penetration 
from the scalę. Make three or morę trials, each so 
spaced that there is no overlapping of the areas of 
penetration, Where the penetration exceeds 20 mm, 
use a separate Container of the test substance for each 
triaL Read the penetration to the nearest 0.1 mm. CaL 
culate the average of the three or morę readings, and 
conduct further trials to a total of 10 if the individual 
results differ from the average by morę than ±3%, 
Acceptance criteria; The finał average of the trials is 
NLT 10.0 mm and NMT 30.0 mm, indicating a consis- 
tenty value of 100-300. 

O ALKALINITY 

Sampie; 35 g 

Anaiysis: Introduce the Sampie Into a suitable beaker, 
ado 100 ml of boiling water, eaver, and place on a 
stirring hot-plate maintained at the boiling point of 
water. After 5 min, allow the phases to separate. Draw 
off the separated water into a casserole, wash the pet¬ 
rolatum further with two 50-mL porfions of boiling 
water, and add the washings to the casserole. To the 
poofed washings, add 1 drop of phenolphthalein IS, 
and boil. 

Acceptance criteria: The soluti on does not aoquire a 
pink color. 

• Acidity 

Sampie: Finał solution of the test for Alkalinity, if the 
addition of phenolphthalein T5 produced no pink color 
Anaiysis: To the Sampie , add 0,1 mL of melbyI orange 

Acceptance criteria: No red or pink color is produced. 

■ Fixed Oils, Fats, and Rosin 
S ampie: 10 g 

Anaiysis: Digest the Sampie with 50 mL of 5 N sodiuin 
hydroxide at 100® for 30 min, Separate the water 
layer, and addify it with 5 N sulfuric add. 

Acceptance criteria: No oily or solid matter separates. 

ADDITION AL R£QUIREMENT5 

* Packaging and Storage: Preserve in well-dosed 

containers. 


* Labeling: La bel it to indicate the name and proportion 
of any added stabflrzer. 


Phenazopyridine Hydrochloride 



CnHnNs-HCI 249.70 

2.6- Pyridinediamme, 3-{phenyfazo)-, monohydrochloride; 

2.6- Diamino-3-(phenylazo)pyridjne monohydrochloride 
[136-40-3], 

DEFINITION 

Phenazopyridine Hydrochloride contains NLT 99,0% and 
NMT 101,0% of phenazopyridine hydrochloride 
(CnHnNi■ HG), calculated on the dried basis. 

IDENTIFICATION 

* A. Infrared Absorpuon <197K> 

* B. Ultraviolet Absorpuon (197U) 

Medium: Sulfuric add in alcohol (1 in 360) 

Sampie solution: 5pg/mL 

Acceptance criteria: Meets the requlrements 

* C. 

Standard solution: Q.02mg/mL of USP Phenazopyri- 
dine Hydrochloride RS in the same medium as that in 
the Sampie solution 

Sampie stock solution: 0,2 mg/mL of Phenazopyridine 
Hydrochloride in alcohol 

Sampie solution: Dilute the Sampie stock solution with 
chloroform to obtaln a solution with known concentra- 
tion at 0,02 mg/mL. 

Chromatograpnic system 
(See Chromatograpny (621), Thin-Layer Chrom of o- 
graphy.) 

Adsorbent: 0.25-mm layer of chromatographic silica 
gel 

Application volume: 10 pL 

Developing solvent system: Chloroform, ethyl ace- 
tatę, and methanol (85:10:5) 

Spray reagent: 2 N hydrochloric acid 
Anaiysis 

Samples: Standard solution and Sampie solution 
Develop in Developing solvent system. Locate the spots 
by spraying the piąte Irghtly with Spray reagent. 
Acceptance criteria: The R f value of the principal spot 
of the 5amp/e solution corresponds to that of tne Sfon- 
dard solution. 

ASSAY 

* Procedurę 

Standard solution: 5 pg/mL of USP Phenazopyridine 
Hydrochloride RS in the same medium as that in the 
Sampie solution 

Sampie solution: Transfer about 100 mg of Phenazo¬ 
pyridine Hydrochloride to a 200-mL voiumetric fiask. 

Add about 100 ml of a mixture of sulfuric add and 
alcohol (1 in 360), heat gently on a steam bath for 10 
min, shake by mechanical means to dissolye, cool to 
room temperaturę, and dilute with alcoholic sulfuric 
add to volume. Transfer 10.0 mL of this solution to a 
100-mL vo!umetric fiask, dilute with alcoholic sulfuric 
add to vo!ume, and mix. Transfer 5.0 mL of the result- 
ing solution to a 50-mL volumetric fiask, dilute with al¬ 
coholic sulfuric acid to volume, and mix f 
Instrumentaf conditions 
Analytical wavelength: 390 nm (maximum 
absorbance) 
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Celi: 1 cm 

Blank: Dilute alcohollc suifuric add (1 in 360) 

Analysis 

Samples; Standard solution and Sample sofution 
Cakuiate the percentage of phenazopyridine hydrochlo- 
ride (CpHnNs ■ HCI) in the portion of Phenazopyridine 
Hydrochloride taken: 

Result = (AJAs) x (Cj/Cu) x 100 

Au = absorbance of the Sample solution 
As = absorbance of the Standard solution 
Cs - concentration of USP Phenazopyridine 

Hydrochloride RS in the Standard solution 
(Mg/mL) 

Q = concentration of the Sample solution (pg/mL) 
Acceptance criteria: 99,0%-] 01,0% on the dned basis 

IMPURITIES 

* Residue on iGNiTłON (281): NMT 0,2% 

* Water-Insoluble Substances 

Sample: 2g 

Analysis: Disso!ve the Sample in 200 mL of water, heat 
to boiling, then heat in a covered Container on a steam 
bath for 1 h. Filter through a tared, fine-porosrty, 
sintered-glass crucible, wash thoroughly with water, 
and dry at 105° to constant weight. 

Acceptance criteria: The weight of the residue does 
not exceed 0.1% of the weight of Phenazopyridine Hy¬ 
drochloride taken. 


Delete the foHowlng: 



** Heavy Metals, Method U (231): NMT 20 ppm, % 

jwv?01S} 

» ORDINAHY IMPURITIES ( 466 ) 

Standard Solutions: 0.04, 0.02, and 0,01 mg/mL of 
USP Phenazopyridine Hydrochloride RS in aicohol 
Sample solution: 2.0 mg/mL in aicohol 
Eiuant: Chloroform, ethyl acetate, and methanol 
(85:10:5) 

Visualization: Spray the piąte with 5 N hydrochloric 
acid, 

Acceptance criteria: Meets the requirements 

SPECIFtC TESTS 
* LOSS ON PRYING (731) 

Analysis: Dry at 105° for 4 h. 

Acceptance criteria: NMT 1.0% 


ADDITIONAL REQUJREMENTS 

* Packaging and Storage; Preserve in tight containers. 

• USP Reference Stamdards (11) 

USP Phenazopyridine Hydrochloride RS 


Phenazopyridine Hydrochloride Tablets 

DEFINITłON 

Phenazopyridine Hydrochloride Tablets contain NLT 90,0% 
and NMT 110.0% of the labeled amount of phenazopyrh 
dine hydrochloride (CttHuNi ■ HCI), 

IDENTIFICATION 

* A. 

Analysis: Transfer a ąuantity of finely ground Tablets, 
nominally equivalent to 50 mg of phenazopyridine hy¬ 
drochloride, to a 125-mL separator, add 50 mL of 
water, 1 mL of 1 N hydrochloric acid, and 5 ml of a 
saturated sodium chloride solution, and shake to dis- 
so!ve. Extract with two 25-mL portions of chloroform, 
and discard the chloroform. Aad 5 mL of 1 N sodium 


hydroxide to the aqueous solution, and extract with 
one 50-mL portion of chloroform. Transfer the chloro¬ 
form layer to a second 125-mL separator, and wash 
with one 50-mL portion of 0.1 N sodium hydroxide. 
Filter the chloroform layer through a pledget of cotton 
previously washed with chloroform. Add 5 drops of hy¬ 
drochloric acid to the filtrate, and evaporate on a steam 
bath under a current of air to dryness. Add 5 mL of 
aicohol, and evaporate. Dry the residue at 105° for 4 h. 

Acceptance criteria: The IR absorption spectrum of a 
potassium bromide dlspersion of the dried residue ex- 
hibifs maxima onfy at the same wavelengths as that of 
a similar preparation of USP Phenazopyridine Hydro¬ 
chloride RS. 


ASSAY 
* PROCEDURĘ 

Buffer: 2.64 g of dibasic ammonium phosphate in 
900 mL of water. Adjust with phosphoric add to a pH 
of 3.0, dilute with water to 1000 mL, and rmx. 

Mobile phase: Methanol and Buffer (500:500) 

Standard solution: 0,5 mg/mL of USP Phenazopyridine 
Hydrochloride RS. Initially add 50% finał volume of 
methanol, and swirl to dissolye. Dilute with Buffer to 
volume, and pass through a filter of 0.5-um or finer 
porę srze, 

Sample solution: Transfer an amount nominally equiva- 
lent to 100 mg of phenazopyridine hydrochloride from 
finely powdered Tablets (NLt 20) to a 200-mL volumet- 
ric fiask. Add 100 mL of methanol, and sonicate for 10 
min. Add 75 mL of Buffer, and sonicate for an additional 
10 min with occastonal mixing. Dilute with Buffer to 
volume, and mix. Pass this sofution through a filter of 
0.5-jim or finer porę size. 

Chromatographic system 
(See Chromatography (621), Sysfem Suitahility.) 

Modę: LC 

Detector: UV 220 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1.5 mL/min 
Injection volume: 10 |iL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Column effkiency: NLT 1400 theoretical plates 
Tailing faetor: NMT 2.0 
Reiative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of phenazopyridine hydrochlo¬ 
ride (CnHnlsU - HCI) in the portion or Tablets taken: 

Result = (r u /r s ) x (Cs/Cu) x 100 

r u = peak response of phenazopyridine from the 
Sample solution 

rs = peak response of phenazopyridine from the 
Standard solution 

Cs ~ concentration of USP Phenazopyridine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of phenazopyridine 
hydrochloride in the Sample sofution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

■ DlSSOLUTION (711) 

Medium: Water; 900 ml 
Apparatus 2: 50 rpm 
Time: 45 min 
Detector: UV 422 nm 

Standard solution: Known concentration of USP Phen¬ 
azopyridine Hydrochloride RS In Medium 
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Sample solution: Fiiter portions of the solution under 
test, and suita b!y dilute wlth Medium to a concentration 
that is similar to that of the Standard solution . 
Tolerances: NLT 75% (Q) of the labeled amount of 
phenazopyridine hydrochlonde (CnH^Ns ■ HC1) is 
dissolyeo. 

» UMIFORMITY OF DOSAGE Units (905): Meet the 
reguirements 

ADD1TIONAL RE®UIREMENTS 

• PACKAGING and Storage: Preserze in tight containers. 

• USP Reference Standard* (11) 

USP Phenazopyridine Hydrochlonde RS 


Phendimetrazine Tartrate 



C 12 H i7 NO ■ C 4 H 6 O s 341.36 

Morphollne, 3 / 4"dimethyl-2-pheny!-, (2S-trans)- t [/?-(/?*,/?*)]- 
2,3-dihydroxybutanedioate (1:1); 
(25,35)-3,4-Dimethyl-2-phenylmorpholine !_-(+)-tartrate (1 ;1) 
[50-5S-S], 

DEFINITłON 

Phendimetrazine Tartrate contains NLT 98.0% and NMT 
102.0% of phendimetrazine tartrate (C 12 H 1? NO ■ CjH^Oe), 
calculated on the dried basis. 

IDENTIFICATION 

O A. INFRARED ABSORPTION (197K) 

6 B. Ultravidlet Absorption (197U) 

Sample solution: 1 mg/mL in methano! 

Acceptance criteria: Meets the requirements 
* C Identification Tests—General, Tartrate (191) 

ASSAY 
® Procedurę 

Sample solution: Transfer an accurately weighed 
amount of 500 mg of Phendimetrazine Tartrate to a 
suitable beaker, and dissolve In 50 mL of glacial acetlc 
add* 

Analysis: Add 1 drop of crystal violet TS to the Sample 
solution, and titrate with 0.1 N perchlonc add VS to a 
green endpoint. Perform a blank determinatlon, and 
make any necessary correction. Each mL of OJ N per- 
chlorEc add is equivalent to 34.14 mg of phendimetra¬ 
zine tartrate (C 12 H 17 NO * C^Oe). 

Acceptance criteria: 98.0%-10ZO% on the dried basis 

mpimnms 

■ Resipue on Ignition (281): NMT 0.1% 
o Chloride and Sulfate, Chloride (221) 

Sample* 1.0 g 

Acceptance criteria: 0.035%; the Sample shows no 
morę chloride than corresponds to 0.50 mL of 0.020 N 
hydrochloric add* 

o Chloride and Sulfate, Sulfate(22 1) 

Sample: I.Og 

Acceptance criteria: 0.01%; the Sample shows no morę 
sulfate than corresponds to OJOmL of 0.020 N sulfuric 
acid. 


Defete the following: 

HEAVY METALS (231): NMT 10 ppm# (dftidat i*jan- 201 B) 

■ organic impurities 

Standard solution: An aaueous solution containing 
100 mg/mL of USP Phendimetrazine Tartrate RS 
Sample solution: 100 mg/mL of Phendimetrazine Tar¬ 
trate in water 
Chromatographic system 
(See Chromatography (621), Th in-Layer Chromato¬ 
graphy.) 

Modę: TLC 

Adsorbent: 0,25-mm layer of chromatographic silica 
gel mbcture 

Application volume: 10 \xl 

Developing solvent system: Acetone, methano!, and 
ammonium hydroxide (50:50:1) 

Analysis 

Develop the chromatogram in a suitable chamber with 
the Developing solzent system until the so!vent front 
has moved about three-fourths of the length of the 
piąte, Remove the piąte from the chamber, air-dry, 
view under short-wavelength UV fight, and observe 
the location of the spots, Expose the piąte to iodine 
vapors in a closed chamber, 

Acceptance criteria: Yellow spots appear at the same 
locations as the spots observed under UV fight, and the 
R f value of the spot of the Sample solution corresponds 
to that of the Standard solution, and no other spot is 
obtamed. 

® L -Erythro Isomer 

Sample solution: Dissolve 3.0 g of Phendimetrazine 
Tartrate in 25 mL of sodium hydroxide solution (1 in 
20 ) in a suitable separator, Add 25 mL of sodium hy- 
droxide solution (1 in 2 ), swirl, and allow the phendi¬ 
metrazine base to separate. Discard the lower, alkalinę 
layer, and collect the upper layer, centrifuging, if nec- 
essary, to obtain a elear liquid. 

Chromatographic system 
Modę: CC 

Detector: Flame ionization 

Column: 25-m x 0.25-mm capillary column, the in- 
side wali of which is coated with a 0.4-jtm film of 
itquid phase G 1 
Carrier gas: Helium 
Temperatures 
Injeclron port: 250 CI 
Column: 140 D 
Detector: 280° 

Injection volume: 1.0 pL 
Injection type: Split ratio, 100:1 
Analysis 

Sampfe: Sample solution 

[Notę —The retention times for the D-threo isomer and 
the L -erythro isomer are about 8.5 and 9 min, 
respectivejy.] 

Preferably using an Electronic integrator, determine 
the areas of afl peaks in the chromatogram. 

Caiculate the percentage of the L -erythro Isomer in the 
Sample solution taken: 

Result - (fu/r T ) x 100 

ru = peak are a of the L -erythro isomer peak 

/> - sum of the areas of the t-erythro isomer peak 

and the 0-threo isomer peak 
Acceptance criteria: NMT 0.1% 

5PEOFIC TESTS 

® Melting Rangę or Temperaturę (741): 182°-188°, with 
decomposition, but the rangę between begtnning and 
end of melting does not exteed 3°. 


USP Monographs 





USP Monographs 


5658 Phendimetrazine / Offidal Monographs 


USP 40 


* Optical RoiATłON, Speeifk Rotadon (781S) 

Sample sofution: 100 mg/mL in water 
Acceptance criteria: +32° to 436° 

* PH (791): 3.0^4.0, in a solution (1 in 40} 

* Loss on Dryeng (731) 

Analysis: Dry to constant weight at 1 0S°. 
Acceptance criteria: NMT 0,5% 

ADDITiGNAL I?EQUIREMENT$ 

* Packacing and Storag!: Preserve in tight containers. 

* USP REFERENCE standaros (11) 

USP Phendimetrazine Tartrate RS 


Phendimetrazine Tartrate Capsules 

DEFINmON 

Phendimetrazine Tartrate Capsules contain NLT 95,0% and 
NMT 105,0% of the labeled amounl of phendimetrazine 
tartrate (C^HuNO * C 4 H 0 O 0 ). 

IDENTIFICATION 

* A. 

Analysis: Shake a quantity of Capsule contents, norrti* 
nally equivalent to 300 mg of phendimetrazine tartrate, 
with 50 mL of water. Filter, and transfer the filtra te to a 
200-mL separator, Add 3 mL of 12.5 N sodium hydrox- 
Ede, and extract with two 50-ml portions of chloro¬ 
form. Extract the combined chloroform extracts in a 
250-mL separator with two 15-mL portions of 0*5 N 
hydrochloric add, and evaporate the combined aque- 
ous extracts on a steam bath to dryness. Dissolve the 
residue in 5 mL of acetone, and add 50 mL of anhy- 
drous ether to the solution. On standing, phendimetra- 
zine hydrochiortde crystallizes out. Filter the preclpitate, 
wash with anhydrous ether, and dry at 105°, 
Acceptance criteria: The phendimetrazine hydrach lo- 
ride crystals so obtained melt at 189°-! 93°, but the 
rangę between the beginning and end of melting does 
not exceed 2 °* 

* B. Identification Tests—General, Tartrate (191) 

AS5AY 

* PROCEDUR! 

Mobile phase: Dissolve 1*1 g of sodium 1-heptanesul- 
fonate in 575 mL of water, add 400 mL of methanol 
and 25 mL of dilute acetic add (14 in 100), and mix, 
Adjust with glacial acetic add to a pH of 3.0 ± OJ, tf 
necessary* Pass through a membranę filter of 0,45-pm 
porę size, and degas* 

Diluent: Dilute acetic acid (14 in 100), methanol, and 
water (2*5: 40: 57,5} 

InternaJ standard solution: OJ mg/mL of salicylamide 
in Diluent 

Standard solution: 0.7 mg/mL of USP Phendimetrazine 
Tartrate RS in Interna! standard solution 
Sample solution: Remove, as completeiy as possible, 
the contents of NLT 20 Capsules, and weigh accurately. 
Mśx the combined contents, and transfer an accurately 
weighed quantrty of the powder, equivalent to 35 mg 
of phendimetrazine tartrate, to a 50-mL volumetnc 
fiask. Add 25 mL of Interna! standard solution , and soni- 
cate for 15 min, Cool the solution to room tempera¬ 
turę, dilute with interna! standard solution to volume, 
mix, and filter through a membranę filter of 0.45-pm 
porę size. 

Chromatographrc system 

(See Chromatograpny (621), System Suitability.) 


Modę: LC 

Detector: UV 256 nm 
Column: 3.9-mm x 30-cm; packing 11 
Fiow ratę: 1 mL/min 
fnjection volume: 20 uL 
System suitabtlity 
Sample: Standard solution 

[Notę—T he relative retenfion times for salicylamide and 
phendimetrazine tartrate are 0.5 and 1 , 0 , respectlveły*] 
Suitability requirements 

Resofution: NLT 3,0 between the analyte and inter¬ 
na! standard peaks 

Relative standard deviation: NMT 1,0% 

Analysis 

Sam pies: 5 tan da rd solution and Sample solution 
Calculate the percentage of the labeled amount of 
phendimetrazine tartrate (C^H^NO - CiHaO*) in the 
portion of Capsules taken: 

Result = (Ru/Rs) x ( Cs/Cu ) x 100 

Ru - peak response ratio of phendimetrazine 

tartrate to the internal standard from the 
Sample solution 

ffs = peak response ratio of phendimetrazine 

tartrate to the internal standard from the 
Standard solution 

Cs = concentration of USP Phendimetrazine Tartrate 
RS En the Standard solution (mg/mL) 

Cu ” nominał concentration of phendimetrazine 
tartrate in the Sample solution (mg/mL) 
Acceptance criteria: 95,0%-l 05,0% 

PERFORMANCE TESTS 

* DlSSOLUTlON (711) 

Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Time: 60 min 

Solution A: 0.025 M monobasic potassium phosphate 
solution, Adjust with 1 N potassium hydroxide to a pH 
of 7.5, 

Mobile phase: Acetonitrile and Solution A (65:35), Fil¬ 
ter, and degas. 

Standard solution: A known concentration of USP 
Phendimetrazine Tartrate RS, similarfy prepared as the 
Sample solution 

Sample solution: Filter a portion of the solution under 
test 

Chrom atographic system 

(See Chromatograpny (621), System Suitabtlity.) 

Modę: LC 

Detector: UV 210 nm 
Column: 4-mm x 15-cm; packing LI 5 
Flow ratę: 1 mL/min 
Injection voIume: 50 |it 
System suitability 
Sample: Standard sofution 
Suitability requirements 

Relatrve standard deviation: NMT 3,0% from three 
replicate injeotions 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
hendimetrazine tartrate (CiaH^NO ■ C 4 H 0 O 6 ) dlssolved 
y comparison of the responses of the major peaks 
obtained from the Sample solution and the Standard 
solution * 

Tolerances: NLT 70% (Q) of the labeled amount of 
phendimetrazine tartrate (C 12 H 17 NO ■ QH 6 Qó) is 
dlssolved. 

• UNtFORMiTY OF Dosagi Units (905): Meet the 

reguirements 
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ADDITIONAL REQUIREMENTS 

• Packacinc and Storace: Preserve in tight containers. 

• USP Reference Standard; <11) 

USP Phendimetrazine Tartrate RS 


Phendimetrazine Tartrate Tablets 

DEFINITION 

Phendimetrazine Tartrate Tablets contain NLT 90.0% and 
NMT 110,0% of the labeied amount of phendimetrazine 
tartrate (C^H^NO ■ GH*O ć ). 

IDENTIFICATION 

* A. 

Analysis: Shake a guantity of finely powdered Tablets, 
nominally equivalent to 300 mg of phendimetrazine tar¬ 
trate, with 50 ml of water, Filter, and transfer the fil- 
tratę to a 200-mL separator. Add 3 mL of 12.5 N so- 
dium hydroxide, and extract with two 50-mL portions 
of chloroform. Extract the combined chloroform ex- 
tracts in a 250-mi separator with two 15-mL portions 
of 0.5 N hydrochlorrc add, and evaporate the com¬ 
bined agueous extracts on a steam bath to dryness. 
Dissolve the residue in 5 mL of acetone, and add 50 mL 
of anhydrous ether to the solution. On standing, phen¬ 
dimetrazine hydrach londe crystafltzes out. Filter the pre- 
cipitate, wash with anhydrous ether, and dry at 105°. 
Acceptance criteria: The phendimetrazine nydrochlo- 
ride crystals so obtained melt at 189*-193°, but the 
rangę between the beginning and end of melting does 
not exceed 2°, 

* B. Identification Tests-^General, Tartrate (191) 

ASSAY 

* Procedurę 

Mobile phase: Dissolve 1.1 g of sodium 1-heptanesuk 
fonate in 575 mL of water, add 400 ml of methanol 
and 25 mL of dilute acetic acid {14 in 100), and moc 
Adjust with glacial acetic add to a pH of 3.0 ± 0.1, if 
necessary. Pass through a membranę filter of 0.45-^irr 
porę size, and degas. 

Diiuent: Dilute acetic acid (14 in 100), methanol, and 
water (2.5: 40: 57.5) 

interna! standard solution: 0.1 mg/mL of salicylamide 
in Diluent 

Standard solution: 07 mg/mL of USP Phendimetrazine 
Tartrate RS in Internal standard solution 
Sampie solution: Transfer a portion of finely powdered 
Tablets from NLT 20 Tablets, nominally equivalent to 
35 mg of phendimetrazine tartrate, to a 50-mL volu- 
metric fiask. Add 25 mL of Internal standard solution, 
and sonicate for 15 min. Cool the solution to room 
temperaturę, dilute with Interno! standard solution to 
volume, mix, and pass through a membranę filter of 
0.45-pm porę size. 

Chromatographic system 
(See Chromotograpny (621), System Suitahility .) 

Modę: LC 

Detector: UV 256 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1 mL/min 
Injection vo)ume: 20 pL 
System sultability 
Sampie: Standard solution 

[Notę—T he relatśve retention times for salicylamide and 
phendimetrazine tartrate are 0.5 and 1.0, respectively.] 
Suitahility requirements 

Resolution: NLT 3,0 between the anałyte and inter¬ 
na! standard peaks 


Rdatiue standard deviation; NMT 1.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeied amount of 
phendimetrazine tartrate (CuHijNO * GihUOfi) in the 
portion of Tablets taken: 

Result = (Ru/Hi) x (Cj/Q x 100 

Ru - peak response ratio of phendimetrazine 

tartrate to the internal standard from the 
Sampie solution 

Rs - peak response ratio of phendimetrazine 

tartrate to the internal standard from the 
Standard solution 

Q = concentration of USP Phendimetrazine Tartrate 
RS in the Standard solution (mg/mL) 

Cu = nominał concentration of phendimetrazine 
tartrate in the Sampie solution (mg/mL) 
Acceptance criteria: 90.0%-] 1 0.0% 

PERFORMANCE TESTS 

• Dissolution (711) 

Medium: Water; 900 mL 
Apparatus 1: 100 rpm 
Time: 60 min 

Solution A: 0.025 M monobasic potassium phosphate 
solution. Adjust with 1 N potassium hydroxide to a pH 
of 7.5. 

Mobile phase: Acetonitrile and Solution A (65:35). Filter 
and dogaś, 

Standard solution: USP Phendimetrazine Tartrate RS, 
similarly p repa red as the Sampie solution 
Sampie solution: Filter a portion of the solution under 
test. 

Chromatographic system 

{See Chromotograpny (621), System Sultability .) 

Modę: LC 

Detector: UV 210 nm 
Column: 4-mm x 15-cm; packing LI 5 
Flow ratę: 1.0 mL/min 
Injection volume: 50 pL 
System sultability 
Sampie: Standard solution 
Suitability reguirements 

Re!ative standard deviation: NMT 3.0% from three 
replicate injections 
Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeied amount of 
phendimetrazine tartrate (C^H^NG* GHsO*} dis- 
solved in comparison with the Standard solution , 
Toferances; NLT 70% (Q) of the labeied amount of 
phendimetrazine tartrate (C^HuNO - GHćO*) is 
dissolved. 

* Uniformitt of Dosage Units (905): Meet the 

requirements 

ADDITIONAL REQUIREMENTS 

# Fackaging and Storage; Preserve in well-dosed 

containers. 

* USP Reference Standard* (11) 

USP Phendimetrazine Tartrate RS 


Phenelzine Sulfate 



C b H 12 N 2 • H 2 SO., 234.27 

Hydrazine, (2-phenylethyl)-, sulfate (1:1). 
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Phenethyl hydrazine suifate (1:1). [156-51-4]. 

» Phenelzine Sulfate contains not less than 
98.0 percent and not morę than 102.0 percent of 
CeHi 2 N 2 * H 2 SO 4 , calculated on the dried basis. 

Packaging and sto ragę— Preserve in tight containers, 
protected from heat and light. 

USP Reference standard s (11)— 

USP Phenelzine Sulfate RS 
Jdentification— 

A: tnfrared Absorption (197K). 

B: Dissolye 100 mg in 5 mL of water, render the solution 
alkalinę with I N sodium hydroxide, and add 1 mL of alka- 
line cupric tartrate TS: a red to yellow-red precipitate is 
formeo. 

C: A solution (1 in 10) meets the requirements of the 
tests for Suifate <? 91), 

Meiting rangę (741): between 164 ń and 168°. 
pH (791): between 1.4 and 1.9, in a solution (1 in 100). 
Lass on drylng (731)—Dry it at a pressure not exceeding 
5 mm of mercury over silica gel at 80° for 2 hours: it ioses 
not morę than 1.0% of its weight. 

Detete the fofiowłng: 

*Heavy metal*, Method I (231): 0.002%.* f omdai hiń-im) 

Limit of hydrazine—* 

Mobile phase —Prepare a filtered and degassed mixture of 
methanol and 1% monobasic ammonium phosphate solu¬ 
tion (75:25). Make adjustments if necessary (see System Suit- 
ability under Chromatography (621)), 

Standard solution —Transfer an accurately weighed quar- 
tity of about 42.0 mg of hydrazine sulfate, equivalent to 
about 10 mg of hydrazine, to a 100-mL volumetnc fiask. 
Dlssofve in water, sonicate for about 5 minutes, dilute with 
methanol to volume, and mix. Dilute an accurately meas- 
ured volume of this solution quantitativefy and stepwise 
with methanol to obtain a solution havlng a known concen- 
tration of 5.0 jig of hydrazine per mL. Transfer 5.0 mL of 
this solution to a 200-mL volumetric fiask, add 50 mL of 
methanol and 0.7 mL of ammonium hydroxide, and shake 
to mix, Add 0.5 mL of salicylaldehyde, shake by mechanical 
means for about 5 minutes, dilute with methanol to vo!umą 
sonicate for about 2 minutes, and mix. 

Test solution—Transfer about 25.8 mg of Phenelzine Sul¬ 
fate, accurately weighed, to a 200-mL vo!umetric fiask, dis¬ 
solye in about 50 mL of methanol, and sonicate. Add 
0.7 mL of ammonium hydroxide, shake to mix, add 0.5 mL 
of salicylaldehyde, shake by mechanical means for about 
5 minutes, dilute with methanol to volume, sonicate for 
about 2 minutes, and mix. 

Chromotogrophic system (see Chromatography (621))—The 
liquid chromatograph Is eouipped with a 340-nm detector 
and a 4,6-mm x 25-cm column that contains 5-pm packing 
LI. Chromatograph the Standard solution, and record the 
peak areas as directed for Procedurę: the relative retention 
times for salicylaldehyde, phenelzine sulfate derivative, and 
hydrazine sulfate derivative are about 0.21, 0.47, and 1.0, 
respectively; the column eff i ciency determined from the 
analyte peak is not less than 4500 theoretical plates; the 
resolution, R , between phenelzine and salazine (derivatized 
hydrazine) is not less than 1,25; and the relative standard 
deviation for replscate injections is not morę than 7%. 

Procedurę —Separateiy inject equaf vołumes (about 50 pL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the 
peak areas for salazine (denvatized hydrazine), Calculate the 


percentage of hydrazine En the portion of Phenelzine Sulfate 
taken by the formula: 

20 (C/W)(rv/r 5 ) 

in which C is the concentration, in pg per mL, of hydrazine 
base in the Standard solution; W is the weight, in mg, of 
Phenelzine Sulfate taken to prepare the Test solution; and ru 
and rj are the salazine peak areas obtained from the Test 
solution and the Standard solution , respectively: not morę 
than 0.1% Is found, 

Ordinar y ImpuHties (466)— 

Test solution: a mixture of methanol and water (1:1). 
Standard solution: a mixture of methanol and water 
( 1 : 1 ) 

Eluant; acetone. [Notę—P rewash the piąte with Eluant , 
and dry.] 

Visualization: 1. 

Assay— 

ion-pair solution, Mobile phase , Standard preparation, and 
Chromotogrophic system— Proceed as directed in the Assay 
under Phenelzine Sulfate Tablets , 

Assay preparation— Transfer about 26 mg of Phenelzine 
Sulfate, accurately weighed, to a 100-mL volumetric fiask, 
dissolve in and dilute with Mobile phase to volume, and mix. 

Procedurę —Separateiy inject eaual volumes (about 20 pL) 
of the Standard preparadon and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the peak responses. Calculate the quantity, in mg, of 
C&H12N2 • HiSOj in the portion of Phenelzine Sulfate taken 
by the formula: 

IGOCOWr*) 

in which C is the concentration, in mg per mL, of USP 
Phenelzine Sulfate RS in the Standard preparation; and ru 
and rs are the peak responses obtained from the Assay prep¬ 
aration and the Standard preparation , respectively. 


Phenelzine Sulfate Tablets 


» Phenelzine Suifate Tablets contain an amount 
of phenelzine sulfate (C e Hi 2 N 2 • H 2 S0 4 ) equivalent 
to not less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of 
phenelzine (CbH 12 N 2 ). 

Packaging and sto ragę—Preserve in tight containers, 
protected from heat and light. 

USP Reference standard* (11)— 

USP Phenelzine Sulfate RS 

Identification— £xtract a portion of powdered Tablets, 
equivalent to about 30 mg of phenelzine, with 10 mL of 
water, and filter: the filtrate responds to Identification test s B 
and C under Pheneizine Suifate. 

Disinfegratlon (701)—Place 1 tablet in each of the 6 
tubes of the basket and, if the tablets have a soluble exter- 
nal coating, immerse the basket in water at room tempera¬ 
turę for 5 minutes. Then add a disk to each tubę, and oper- 
ate the apparatus, using simulated gastric fluid 15 
maintaineo at 37 ±2° as the immersion fluid. After 30 min¬ 
utes of operatton in simulated gastric fluid TS, lift the basket 
from the fluid, and observe the tablets. If the tablets have 
not disintegrated completely, substitute simulated intestinal 
fluid TS maintained at 37±2 & as the immersion fluid. Con¬ 
tinua the test for a total period of time, including previous 
exposure to water and simulated gastric fluid TS, of 1 hour 
and 30 minutes. Lift the basket from the fluid, and ob$erve 
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the tablets: alt of the tablets have disintegrated completely, 
If 1 or 2 tablets fail to disintegrate completely, repeat the 
test on 12 additionai tablets: not less than 16 of the total 
18 tablets tested disintegrate completely. 

Uniformity of dosage unit* {905): meet the reguire- 
rnents. 

Assay— 

lon-pair solution —Dissolve about 6.8 g of monobasie po- 
tassium phosphate and about 2.16 g of sodium 1-octanesul- 
fonate in 1000 mL of water, and mix. Adjust with phos- 
phoric acid to a pH of 3*0, and filter. 

Mobile phose —Prepare a filtered and deaassed mixture of 
lon-pair solution and methanol (60:40). Maxe adjustments if 
necessary (see System Suitability under Chromatography 
(621)). 

Standard preparation —Dlssolve an accurately weighed 
auantity of USP Phenelzine Sulfate RS in Mobile phose , and 
a fiu te quantitatively, and stepwise if necessary, with Mobile 
phose to obtain a solution having a known concentration of 
about 258 jig per mL 

Assoy preparation —Transfer not less than 20 Tablets to a 
suitable Container, add about 300 mL of Mobile phose, and 
homogenize untii dissofved, Transfer this solution to a 
50G~mL vo!umetric fiask, d ilu te with Mobile phose to vol- 
ume, mix, centrifuge, and filter, discarding the first 5 mL of 
the filtrate. Transfer a portion of the fil tratę, equivalent to 
about 12.9 mq of phenelzine sulfate, to a 50-mL volumetric 
fiask, dilute with Mobile phase to volurne, and mix. 

Chromotographic system (see Chromatography (621))—The 
liquid chromatograph is eauipped with a 210-nm detector 
and a 3.9-mm x 15-cm column that contains packing LI. 
The flow ratę is about 1.0 ml per minutę. Chromatograph 
the Standard preparation, and record the peak responses as 
directed for Procedurę : the column efficiency is not less than 
3000 theoretical plates, the taiiing factor is not morę than 
2.0, and the relative standard deviation for replicate injec- 
tfons is not morę than 2.0%. 

Procedurę—Separately inject equal volumes (about 20 ^iL) 
of the Standard preparation and tne Assoy preparation intc 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calcu late the quan* 
tity, in pg, of phenelzine (CeHiaNa) in the Assay preporation 
by the formula: 

(1 36.20 / 234.27)(50Q(r L , / r s ) 

in which 1 36.20 and 234,27 are the molecular weights of 
phenelzine and phenelzine sulfate, respectively, C is the con¬ 
centration, in pg per ml, of USP Phenelzine Sulfate RS in 
the Standard preparation, and r u and rs are the peak re¬ 
sponses obtained from the Assay preparation and the Stan¬ 
dard preparation, respectively. 


Pheniramine Mafeate 


C, 6 H 2 oN2 ■ G,H,0., 356.42 

2-[a-[2-Dimethylaminoethyl]benzyl]pyridme bimaleate, 

N, A/-Dimethy l-3-phenyl- 3-(2-py riayl)propyIaminę hydrogen 
maleate [132-20-7]. 


» Pheniramine Maleate contains not less than 
98,0 percent and not morę than 1 02.0 percent of 
C 16 H 20 N 2 * C 4 H 4 O 4 , calculated on the dried basis. 

Packaging and storage —Preserve in well-closed contain- 
ers. 

USP Reference standards (11)— 

USP Pheniramine Maleate RS 
Identification, Infrared Absorption (197K). 

Melting rangę, Class I {741): between 104° and 109°. 
pH (791): between 4.5 and 5.5, in a solution (10 mg per 
mL). 

Lass on drylng (731)—Dry it in vacuum at 65° for 6 hours: 
it loses not morę than 0.5% of its weight. 

Residue on igniticm (281): not morę than 0.5%, 

Delete the foltowing: 

*Heavy metals, Method i (231): 0.002%.* 

Chromatographic purity— 

0.005 M Octane sulfonie add—Transfer 1.08 g of sodium 
1-octane sulfonate to a 1 -liter volumetric fiask, Dilute with 
1.5% (v/v) acetic acid solution to volume, add 5.0 mL of 
triethylamine, mfx, and filter. 

Mobile phase —Prepare a filtered and degassed mixture of 
0.005 M Octane sulfonie add and acetonitriTe (39:11). Make 
adjustments if necessary (see System Suitability under Chro¬ 
matography (621)). 

System suitability solution —Dissolve suitable quantities of 
phenylethyl alcohol and USP Pheniramine Maleate RS in 
water to obtain a solution contaimng about 3.6 and 
0.24 mg per mL, respectively. 

Test soiut /on—Transfer about 24 mg of Pheniramine 
Maleate, accurately weighed, to a 100-mL volumetric fiask, 
dissolve in and dilute with water to volume, and mlx. 

Chromotographic system (see Chromatography <621))— 
The liguid chromatograph is equipped with a 265-nm de¬ 
tector and a 3.9-mm x 30-cm column that contains packing 
LI. The flow ratę is about 2 mL per minutę. Chromatograph 
the System suitability solution, and record the peak responses 
as directed for Procedurę: the relative retention times are 
about 0.5 phenylethyl alcohol and L0 for pheniramine 
maleate, and the resolution, R , between phenylethyl alcohol 
and pheniramine maleate is not less than 2.0, the taiiing 
factor is not morę than 2.5, and the relative standard devia- 
tion for replicate injections is not morę than 2.0%, 

Procedurę —Inject a volume (about 10 pL) of the Test solu¬ 
tion into the chromatograph, record the chromatogram, 
and measure the peak responses. Calcu lafe the percentage 
of each impurity (not mcluding the solvent peak and malek 
acid, if observea) in the portion of Pheniramine Maleate 
taken by the formula: 

100 (n/rO 

in which r is the peak response for each impurity, and r, is 
the sum of the responses of all of the peaks: not morę than 
0,5% of any individual impurity is found, and not morę 
than 2.0% of total impurities is found. 

Assay— Dissolve about 500 mg of Pheniramine Maleate, ac¬ 
curately weighed, in 25 ml of glaciai acetic acid. Add 
2 drops of crystal violet TS, and titratę with 0.1 N perchloric 
acid VS. Perform a blank determination, and make any nec¬ 
essary corrections. Each mL of 0.1 N perchloric actd is 
equivalent to 17,82 mg of Ci&hhoNj - C 4 H 4 O 4 . 
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Phenmetrazine Hydrochloride 



CnHisNO - HCI 21370 

Morpholine, 3-methyL2-phenyh, hydrochloride; 
3-Methyl-2-phenylmorpholine hydrochloride [1707-14-8], 

DEFINITION 

Phenmetrazine Hydrochloride, dried at 105° for 2 h, con- 
talns NLT 98.0% and NMT 102.0% of phenmetrazine hy¬ 
drochloride {CnHisNO * HC!), 

IDENTIFICATION 

* A. (NFRARED AbSORPTION (197S) 

Medium: Chloroform 
Solution: 1 in 20 

Acceptance criteria: Meets the requlrements 

* B. ULTRA VlOLET ABSORPTION (197U) 

Medium: 0.5 N hydrochloric add 
Solution: 500 pg/rnL 

Acceptance criteria: Meets the requirements 

ASSAY 

* Procedurę 

Diluent: 0.5 N hydrochloric acid 
Standard solution: 0.5 mg/mL of USP Phenmetrazine 
Hydrochloride RS in Diluent 
Sample solution: 0.5 mg/mL of previously dried 
Phenmetrazine Hydrochloride in Diluent 
tnstrumental conditions 
Modę: UV 

Analytical wavelength: Maximum absorbance at 
about 256 nm 
Celi: 1 cm 

Blank: 0.5 U hydrochioric add 
Analysis 

Sam pies: Standard solution and Sample solution 
Cakulate the percentage of phenmetrazine hydrochlo- 
ride (CnHisNO * HCI) in the portion of Phenmetrazine 
Hydrochloride taken: 

Result = (Av/As) x x 100 

Au - absorbance of the Sample solution 
As - absorbance of the Standard solution 
Cs = concentration of USP Phenmetrazine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = concentration of Phenmetrazine Hydrochloride 
in the Sample solution (mg/mL) 

Acceptance criteria: 98.0%-102.0% on sample dried 
at 105° for 2 h 

OT HER COMPONENT5 

* CONTENT OF CHLORIDE 

Sample solution: Transfer about 350 mg, previously 
dried, to a 250-mL beaker. Add about 125 mL of water 
and 10 drops of sulfuric acid, and stir for 15 min with a 
magnetic stirrer 

Anafysis: Titrate the solution potentiometrically with OJ 
N silver nitrate VS, using a siiver-mercurou$ sulfate elec- 
trode system with a saturated salt bridge of potassium 
sulfate, Bach ml of OJ N silver nitrate łs equivalent to 
3,545 mg of CL 


Acceptance criteria: 1ó.3%“l 7.0% 

IMPURITłES 

• Ressdue on Icnition (281): NMT 0.1% 

• CHLORIDE AND SULFATE, Sulfate (221) 

Sample: 2.0 g 

Acceptance criteria: The Sample shows no morę sulfate 
than corresponds to 070 mL of 0.020 N sulfuric acid 
( 0 . 01 %), 


Delete the fołtowłng: 

# » Heavy Metals, Method ff (231): 0.001 %» cQffldan.|*n-zoiBj 

* Ordinary Impurities (466) 

Standard solution and Sample solution: Methanol 
Eluant: A mixture of chloroform, absolute alcohol, and 
ammonium bydroxide (80:20:1) 

Visualization: 1 

Acceptance criteria: Meets the regulrements 

SPECIFIC TESTS 

* Melting Rangę or Temperatur, Class la (741): 

172M82®, but the rangę between beginning and end af 
melting does not exceed 3°, 

* pH <791) 

Sample solution: I In 40 
Acceptance criteria: 4.S-5.5 

* LOSS ON DRY1NG (731) 

Analysis: Dry a sample at 105 for 2 h. 

Acceptance criteria: NMT 0.5% 

ADDITtONAL REQUIREMENT$ 

* Packaging and Storace: Preserve in tight containers. 

* USP Referenci Standards (11) 

USP Phenmetrazine Hydrochloride RS 


Phenmetrazine Hydrochloride Tablets 

DEFINITION 

Phenmetrazine Hydrochloride Tablets contain NLT 93.0% 
and NMT 107.0% of the labeled amount of phenme¬ 
trazine hydrochloride (CnHisNO ■ HCI), 

IDENTIFICATION 

* A. 

Analysis: Disso!ve 5 Tablets in 40 mL of water in a 
250-mL separator. Add 3 mL of sodium hydroxide solu- 
tion (1 in 2), and extract with two 50-mL portions of 
chloroform, Extract the combined chloroform extracts 
in a 250-mL separator with two 15-mL portions of 0,5 
N hydrochloric acid, and evaporate the combined aque- 
ous extracts on a steam bath to dryness. Dissolve the 
residue in 5 mL of acetone, and add 50 mL of anhy- 
drous ether to the solution. On standing, phenme¬ 
trazine hydrochloride will erystaflize out. Filter the pre- 
cipitate, wash with anhydrous ether, and dry at 105°, 

Acceptance criteria: The crystals so obtained melt 
withln a rangę of 3° between 172° and 182° (see Melt¬ 
ing Rangę or Tempera furę (741», 

ASSAY 

• PROCEDURĘ 

Diluent: 0.5 N hydrochloric acid 

Standard solution: 500 jug/mL of USP Phenmetrazine 
Hydrochloride RS in Diluent 

Sample solution: Weigh and finely powder NLT 20 
Tablets. Transfer a portion of the powder, nominally 
equivalent to 250 mg of phenmetrazine hydrochloride, 
to a 250-mL vo!umetric fiask, add 125 mL of Diluent , 
shake by mechanical means for 1 h, and dilute with 
Diluent to volume. Transfer 50.0 mL of the solution to a 
250-mL separator, add 5 mL of sodium hydroxide solu- 
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tion (1 in 2), and extract with four 50-mL portions of 
chloroform, collecting the chloroform extracts in a sec- 
ond 250-mL separator. Extract the combined chloro¬ 
form extraets with six 15-mL portions of DHuent, collect¬ 
ing the agueous extracts in a 100-mL volumetric fiask, 
and di lute with Diluent to volume. 

Instrumental conditions 
Modę: UV 

Analytical wavelength: Maximum at about 256 nm 
Celi: 1 cm 

Blank: 0.5 N hydrochloric actd 
Analysis 

Sampfes: Standard solution and Sample solution 
Calculate the percentage of the (abeled amount of 
phenmetrazine hydrochloride (CnHisNO ■ HO) in the 
portion of Tablets taken: 

Result = (Au/A,) x (Cs/Cu) x 100 

A u - absorbance of the Sample solution 
A 5 - absorbance of the Standard solution 
Q - concentration of USP Phenmetrazine 

Hydrochloride RS in the Standard solution 
(mg/ml) 

Cu - nominał concentration of phenmetrazine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 93.0%-107.0% 

PERFORMANCE TESTS 

* Dissolution (711) 

Medium: Water; 900 ml 
Apparatus 2: 50 rpm 
Time: 45 min 

Standard solution: USP Phenmetrazine Hydrochloride 
RS in Medium 

Sample solution: A filtered portion of the solution 
under test, sukably diluted with Medium , if necessary, 
to a concentration similar to that of the Standard solu¬ 
tion in the same Medium 

Instrumental conditions 
Modę: UV 

Analytical wavelength: Maximum at about 256 nm 
Analysis: Determine the percentage of the tabeled 
amount of phenmetrazine hydrochloride (CnHisNO ■ 
HCI) dissolved. 

Tolerances: NIT 75% (Q) of the labeled amount of 
phenmetrazine hydrochloride (CnHisNO < HCI) is 
dissolved. 

* Uniformity of Dosage Units (905): Meet the 
requirements 

ADDmONAL REQUIREMENTS 

* Fackagimg amd Storage: Preserve in tight containers. 

* USP Reference Standards (11) 

USP Phenmetrazine Hydrochloride RS 


Phenobarbital 



C 12 H 12 N 2 O 3 232.24 

2,4,6(1 H^H^^O-Pyrimidinetrione, 5-ethyl-5-phenyk 
5-Ethyl-5-phenylbarbituric acid [50-06-ć], 


» Phenobarbital contains not less than 98.0 per- 
cent and not morę than 101.0 percent of 
Ci 2^2N2O3, calculated on the dried basis. 

Packaging and storage —Preserve in well-closed contain¬ 
ers. 

USP Reference standards (11)— 

USP Phenobarbital RS 

Identification— 

A: The IR absorption spectrum of a potassium bromide 
dispersion of It exhfbits maxlma only at the same wave- 
lengths as that of a similar preparation of USP Phenobarbital 
RS. If a difference appears, dissolve portions of both the test 
specimen and the USP Reference Standard in a suitable sol- 
vent, evaporate the Solutions to dryness, and repeat the test 
on the residues, 

B: The retention time of the major peak in the chromato- 
ram of the Assay preparation corresponds to that of the 
tandard preparation , both relative to the internal standard, 
as obtained In the Assay. 

Melting rangę (741): between 174° and 1 78 p , but the 
rangę between beginning and end of melting does not ex- 
ceed 2°. 

Loss on drying (731)—Dry it at 105° for 2 hours: it loses 
not morę than 1.0% of its weight. 

Residue on ignition (281): not morę than 0.15%. 

Assay— 

pH 4.5 Bufier solution —Dissolve about 6.6 g of sodium 
acetate trihydrate and 3.0 mL of glactal acetic acid in 
1000 mL of water, and adjust, if necessary, with glacial ace¬ 
tic acid to a pH of 4.5 ± 0.1. 

Mobile phase —Prepare a filtered and degassed mUture of 
pH 4.5 Buffer solution and methanol (3:2), making adjust- 
ments if necessary (see System SuitabHity under Chromatog- 
raphy (621». 

InternaI standard solution —Disso!ve a sufficient quantity of 
caffeine in a mixture of methanol and pH 4.5 Buffer solution 
(1:1) to obtain a solution having a concentration of about 
125 |ig per mL. 

Standard preparation —Dissolve about 20 mg of USP Phe¬ 
nobarbital RS, accurately weighed, in 15.0 mL of Internal 
standard solution. Sonicate if necessary. 

Assay preparof/on—Transfer about 20 mg of Phenobarbi¬ 
tal, accurately weighed, to a conical fiask, add 15,0 ml of 
Internal standard solution, mjx, and sonicate for 15 minutes. 
Filter through a membranę filter (0.5 pm or flner porosiły) 
before use. 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph ts equipped with a 254-nm detector 
and a 4-mm x 25-cm column that contains packing LI. The 
flow ratę is about 2 mL per minutę. Chromatograpn the 
Standard preparation, and record the peak responses as di- 
rected for Procedurę: the resolution, R , between the analyte 
and the internal standard peaks is not less than 1.2, the 
tailing factor for the analyte and the internal standard peaks 
is not greater than 2.0, and the relałive standard deviation 
for replicate injections is not morę than 2.0%. 

Procedurę —Separately inject equal vo!umes (about 10 ]iL) 
of the Standard preparation and tne Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. The relative retention 
times are about 0.6 for caffeine and 1.0 for phenobarbitaL 
Calculate the quantity, in mg, of C12H12IN2O3 In Lhe portion 
of Phenobarbital taken by the formula: 

W(Ry/Rs) 

in which W is the weight, in mg, of USP Phenobarbital RS 
taken for the Standara preparation t and Ru and R$ are the 
peak response ratios obtained from the Assay preparation 
and the Standard preparation, respectively. 
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Phenobarbital Orał Solution 


» Phenobarbital Orał Solution contains not less 
than 90*0 percent and not morę than 110*0 per- 
cent of the labeled amount of phenobarbital 
(C 12 H u N 2 Os). 

Packaging and storage— -Preserye in tight, fight-resistant 
containers* 

USP Reference standard* (11)— 

USP Phenobarbital RS 
Identification*— 

A: Place 10 ml_ of Orał Solution in a separator containing 
20 m!_ of water, add 5 mL of 1 N sodium nydroxide, and 
extract with two 10-mL portions of chloroform, discardlng 
the chloroform extracts. Add 5 mL of 3 N hydrochloric add, 
and extract with two 25-mL portions of chloroform, filtering 
the extracts through paper into a beaker. Remove the chlo¬ 
roform by evaporation on a steam bath, and dry the residue 
at 105° for 2 nours: the residue so obtained meets the re- 
quirements for Identification test A under Phenobarbital. 

B: The retention time of the major peak in the chromato- 
gram of the Assay preparation corresponds to that in the 
chromatogram of the Standard preparation, both relative to 
the internal standard, as obtained in the Assay. 

Alcohol Determlnation, Method II (611): between 
1 2*0% and 15.0% of C 2 H 5 OH. 

Assay— 

pH 4,5 Buffer solution , Mobile phase, and Chromatographic 
system —Prepare as directed in tne Assay under Phenooarbh 
tal. 

Diluent —Prepare a mixture of methanol and pH 4.5 Buffer 
solution (2:1). 

Internal standard solution—DissoWe a sufficient quantity of 
caffeine In Diluent to obtain a solution havlng a concentra- 
tion of about 1.7 mg per mL 

Standard preparation —Transfer about 33 mg of USP Phe- 
nobarbifal RS, accurateiy weighed, to a 25-mL vofumetric 
fiask containing 2*0 mL of Internal standard solution * Dilute 
with Diluent to volume, and mix. 

Assay preparation ^Transfer a quantity of Orał Solution, 
equivalent to about 33 mg of phenobarbital, to a 25-mL 
volumetric fiask containing 2.0 ml of Internal standard solu¬ 
tion. Dilute with Difuent to volume, and mtx* 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Phenobarbital. Calculate the guantity, in mg, of phe^ 
nobarbital (CizHuN^Ch) in the portion of the Oraf Solution 
taken by the formula: 

W(Ru/Rs) 

in which the terms are as defined therein. 


Phenobarbital Compounded Orał 
Suspension" 

DEFlNfTION 

Phenobarbital Compounded Orał Suspension contains NLT 
90.0% and NMT 110.0% of the labeled amount of phe- 
nobarbitai (CjzHi^NjCh). 

Prepare Phenobarbital Compounded Ora! Suspension 
10 mg/mL as follows (see Pharmaceutkal Compounding— 
Nonsterile Preparations (795)). 


Phenobarbital tabiets* equfvalent to 

1.2 g of 
phenobarbita] 

Vehide: a 1:1 mixture of Ora-Sweet L 
(regular or sugar-free) and Ora-Plus, 13 a 
sufficient ouantitv to make 

120 ml 


* Phenobarbital 60-mg tabtets, ExceHlum Pharmaceutical, Inc*, Fairfield, NJ. 
b Paddock Laboratories, M En rcea polis, MN. 


Calculate the reguired guanttty of each ingredient for the 
total amount to be prepared. Place the reguired number 
of Phenobarbital tabiets in a sultabie mortar, and commi¬ 
nutę to a fine powder with a pestle. Add the 1 /ehicie in 
smali portions, and triturate to make a smooth pastę* Add 
increasing volumes of the Vehlde to make a phenobarbital 
liquid that is pourable* Transfer the contents of the mor* 
tar, stepwise and quantitatively, to a ealrbrated bottle. 

Add enough of the Vehicle to bring to finał volume, and 
mix welL 

ASSAY 
* Procedurę 

Mobile phase: Acetonitnle and water (30:70). Adjust 
with dilute sulfuric acid to a pH of 3*0. 

Standard stock solution: 0.4 mg/mL of USP Phenobar¬ 
bital RS in Mobile phase 

Standard solution: 20jig/mL of phenobarbital pre- 
pared from Standard stock solution and Mobile phase 
Sample solution: Shake thoroughly by hand each bot¬ 
tle of Ora! Suspension. Prepare 20 (ig/mL of phenobar¬ 
bital from Orał Suspension and Mobile phase, and 
centrifuge, 

Chromatographic system 

(See Chromatograpny (62 1), System Suitability.) 

Modę: LC 

Detector: UV 235 nm 

Column: 4.6-mm x 25-cm; 5-|.tm packing LI 

Column temperatura: 60° 

Ffow ratę: 1.0 mL/mln 
Jnjeciion volume: 5 pL 
System suitability 
Sample: Standard solution 

[Noti—T he retention time for phenobarbital is about 
6.8 min*] 

Suitability reguirements 

Refative standard deyiation: NMT 2*0% for replicate 
injections 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of phe¬ 
nobarbital (C12H12N2O3) in the portion of Orał Suspen¬ 
sion taken: 

Result = (rufrs) x (Cj/G) x 100 

r u = peak response from the Sample solution 

r 5 - peak response from the Standard solution 

C 5 - concentration of USP Phenobarbital RS In the 
Standard solution (ji g/m L) 

Cu - nominał concentration of phenobarbital in the 
Sample solution (pg/mL) 

Acceptance cnterfa: 90*0%-110.0% 

SPECIFIC TESTS 

■ PH (791): 3*8-4.8 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Package in tight, light-reslstant 
containers. Storę at controlled room temperaturę* 

* Beyond-Use Datę: NMT 115 days after the datę on 
which it was compounded, when sto red at controlled 
room temperaturę 

* Labeling: Label it to indrcate that it is to be well shafcen 
before use, and to State the Beyond-Use Datę * 
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» USP Referenci Standards (11) 

USP Phenobarbital RS 


Phenobarbital Tablets 


» Phenobarbital Tablets contain not less than 
90.0 percent and not morę than 110,0 percent of 
the labeled amount of CizHia^Ga, 

Packaging and storage —Preserve in welf-dosed contain- 
ers. 

USP Reference standards (11 >— 

USP Phenobarbital RS 
Identification— 

A; Triturate a quantity of flnely powdered Tablets, egu ta¬ 
lent to about 60 mg of phenobarbital, with 50 ml of chloro¬ 
form , and filter. Evaporate the elear f utratę to dryness, and 
dry at 105° for 2 hours: the residue so obtained responds to 
Identification test A under Phenobarbital. 

8 : The retention time of the major peak in the chromato- 
ram of the Assay preparation corresponds to that of the 
tandard preparation , both relative to the intemai standard, 
as obtained in the Assay. 

DBssoiution (711)— 

Medium: water; 900 mL. 

Apparatus 2: 50 rpm. 

Time: 45 minutes. 

Procedurę^ Determine the amount of dis- 

solved from UV absorbances at the wavelength of maximum 
absorbance at about 240 nm on filtered portions of the so- 
lution under test, suitably diluted with pH 9,6 alkaline bo¬ 
ra te b uff er (see Buffer Solutions In the section Reagents, In - 
dicators, and Solutions), in comparison with a Standard 
solution having a known concentration of USP Phenobarbi¬ 
tal RS in the same Medium. 

Tołerances—N ot less than 75% (Q) of the labeled amount 
of C 12 H 12 N 2 O 3 is dtssolved in 45 minutes. 

Uniform i ty of dosage units (905): meet the reguire^ 
ments, 

Assay— 

pH 4.5 Buffer solution t Mobile phase , InternaI standard so- 
lution, Standard preparation, and Chromotographic system — 
Prepare as directed in the Assay under Phenobarbital. 

Assay preparation— Weigh and finely powder not fewer 
than 20 Tablets. Weigh accurately a portion of the powder, 
equivalent to about 20 mg of phenobarbital, add 15*0 ml of 
Internaf standard solution, mix, and sonicate for 15 minutes, 
Filter through a membranę filter having a 0,5-pm or finer 
porosity berore use. 

Procedurę—Proceed as directed for Procedurę in the Assay 
under Phenobarbital , Caleulate the quantity, in mg, of 
CiJHuNiOi in the portion of Tablets taken by the formula: 

W(R u f fc) 

in which the terms are as deflned therein. 


Phenobarbital Sodium _ 

C, 2 H,iN,Na0 3 254.22 

2,4, 6(1 H,3H,5tf)-Pyrimidinetrione, 5-ethyl-5-phenyl-, 
monosodium salt. 

Sodium 5-ethyl-5-phenylbarbfturate [57-30-7], 


» Phenobarbital Sodium contains not less than 
98,5 percent and not morę than 101,0 percent of 
C 12 HH N 2 Na 03 , calculated on the dried basis. 

Packaging and storage —Preserze in tight contatners, 
Labeling— -Where it is intended for use in preparing inject- 
able dosage forms, the label States that it is sterile or must 
be subiected to further processing during the preparation of 
injectaole dosage forms, 

USP Reference standards (11)— 

USP Endotoxin RS 
USP Phenobarbital RS 

Completeness of solution— Mix 1.0 g with 10 ml of car- 
bon dioxide-free water: after 1 minutę, the solution is elear 
and free from undisso!ved solid, 

Identification— 

A: Dissolve about 50 mg of Phenobarbital Sodium in 
15 ml of water in a separator, add 2 mL of hydrochloric 
add, shake, and extract the liberated phenobarbital with 
four 25-mL portions of chloroform, Filter the combined ex- 
tracts through a pledget of colton or other suitable filter 
into a beaker, and wash the separator and the filter with 
several smali portions of chloroform. Evaporate a 50-mL por¬ 
tion of the chloroform solution of phenobarbital on a steam 
bath with the aid of a current of air. Add 10 mL of ether, 
again evaporate, and dry the residue at 105° for 2 hours: 
the IR absorption spectrum of a potassium bromlde disper- 
ston of the residue so obtained exhlb!ts maxima only at the 
same wave!enqths as that of a similar preparation of USP 
Phenobarbital RS. 

B: Ignite about 200 mg: the residue effervesces with 
acids, and responds to the tests for Sodium (191), 

C: The relative retention time of the major peak in the 
chromatogram of the Assay preparation corresponds to that 
in the chromatogram of the Standard preparation , as ob¬ 
tained in the Assay, 

pH (791): between 9.2 and 10.2, In the solution prepared 
in the test for Completeness of solution. 

Lass on drylng (731)—Dry it at 150° for 4 hours: it loses 
not morę than 7.0% of its weight. 


Oelete the followlng: 

*Heavy metals (231)—Dissolve 2.0 g in 52 mL of water, 
Add slowly, with vigorous stirring, 8 mL of 1 N hydrochloric 
add, and fliter, discarding the first 5 mL of the filtra Le, Di- 
lute 20 ml of the subsequent filtrate with water to 25 mL: 
the limit is 0.003%.* (ornoai 14 * 1 - 201 *) 

Other regulrements— Where the label States that Pheno¬ 
barbital Sodium is sterile, it meets the requirements for Ste- 
rility Tests (71) and for Bacterial endotoxins under Phenobarbi- 
tai Sodium for fnjection. Where the label States that 
Phenobarbital Sodium must be subjected to further process¬ 
ing during the preparation of injectable dosage forms, it 
meets the requirements for Bactehal endotoxins under Pheno¬ 
barbital Sodium for Injection. 

Assay— 

pH 4.5 Buffer solution. Mobile phase , Internal standard so - 
lutton, Standard preparation, and Chromatographic system — 
Prepare as directed in the Assay under Phenobarbital. 

Assay preparat/on—Transfer about 22 mg of Phenobarbital 
Sodium, accurately weighed, to a conical fiask, add 15.0 mL 
of Internai standard solution, mix, and sonicate for 15 min¬ 
utes, Pass through a membranę filter having a 0,5-pm or 
finer porosity before use. 

Procedurę —Pmceed as directed for Procedurę in the Assay 
under Phenobarbital. Caleulate the guantity, in mg, of 
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CizHnNjNaOi in the portion of Phenobarbital SodEum taken 
by the formula: 

(254.22 / 232.24)(W)(R a / Rs) 

in which 254,22 and 232.24 are tbe moletular weights of 
phenobarbital sodium and phenobarbital, respectively; and 
the other terms are as defined therein. 


Phenobarbital Sodium flmjection 

» Phenobarbital Sodium Injection is a sterile solu- 
tion of Phenobarbital Sodium in a suitable sol- 
vent. Phenobarbital may be substituted for the 
eauivalent amount of Phenobarbital Sodium, for 
adjustment of the pH. The Injection contains the 
equivalent of not less than 90.0 percent and not 
morę than 105.0 percent of the labeled amount 
of CizHnNaNaOi. 

Packaging and storage— Preserve in single-dose or multi- 
ple-dose containers, preferably of Type I glass. 
tabeling —The Jabel indtcales that the Injection 1$ not to be 
used if it contains a precipitate. 

USP Reference standards (11)— 

USP Endotoxin RS 
USP Phenobarbital RS 

Identification— 

A: Transfer to a separator a volume of Injection, equiva- 
lent to about 50 mg of phenobarbital sodium, add 15 ml_ of 
water, add 2 mL of hydrochloric add, shake, and extract the 
liberated phenobarbital with four 25-mL portions of chloro¬ 
form, Filter the combined extracts through a pledget of cot- 
ton or other suitable filter into a beaker, and wash the 
separator and the filter with several smali portions of chloro¬ 
form, Evaporate a 50-ml portion of the cnloroform solution 
of phenooarbital on a steam bath with the aid of a current 
of air. Add 10 mL of ether, again evaporałe, and dry the 
residue at 105 c for 2 hours: the tR absorption spectrum of a 
otassium bromide dispersion of the residue so obtained ex- 
ibits maxima only at the same wavelengths as that of a 
simitar preparation of USP Phenobarbital RS, 

B: The retention limę of the major peak in the chromato- 
ram of the Assay preparation corresponds to that of the 
tondard preparation, both relative to the i n tern a I standard, 
as obtained in the Assay. 

Bacterial Endotoxins Test (85}—łt contains not morę 
than 0.3 USP Endotoxin Unit per mg of phenobarbital so¬ 
dium. 

pH <791): between 9,2 and 10,2. 

Other requirements —It meets the requirements under In- 
jections ona tmplanted Drag Products (1). 

Assay— 

pH 4,5 Buffer solution , Mobile phase , Internat standard so¬ 
lution, and Chromatogrophic system —Prepare as dErected in 
the Assay under PhenobarbitaL 

Standard preparation —Transfer about 15 mg of USP Phe¬ 
nobarbital RS, accurately weighed, to a 50-ml volumetric 
fiask, add 25 mL of Mobile phase f and sonicate if necessary 
to dissolve, Add 15.0 ml ot InternaI standard solution , dilute 
with Mobile phase to volume, and mix to obtain a solution 
having a known concentration of about 0.3 mg of USP Phe¬ 
nobarbital RS per mL. 

Assay preparation —Transfer an accurately measured vol- 
ume of Injection, equivalent to about 65 mg of phenobarbi¬ 
tal sodium, to a 100-mL volumetric fiask, ditute with Mobile 


phase to volume, and mix. Transfer 25.0 mL of thls solution 
to a 50-mL volumetric fiask, add 15.0 mL of Interna! stan¬ 
dard solution , dilute with Mobile phase to volume, and mix. 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Phenobarbital, Calcu la te the guantrty, in mg, of 
C^HnNzNaO* in eath mL of the Injection taken by the 
formula: 

(254.22 / 232.24X4 W/ V)(Ru/R s ) 

in which 254.22 and 232.24 are the molecular weights of 
phenobarbital sodium and phenobarbital, respectively, V is 
the volume, in mL, of Injection taken, and the other terms 
are as defined therein. 


Phenobarbital Sodium for Injection 

» Phenobarbital Sodium for Injection is Phenobar¬ 
bital Sodium suitable for parenteral use. 


Change to read: 

Packagfng and storage— Preserve as descnbed in *Pack- 
aging and Storage Requirements (659), Injection Packaging , 
Packoging for ccnstitution* (cm i^ay- 2 oi 7 > 

USP Reference standards (11)— 

USP Endotoxin RS 
USP Phenobarbital RS 

Constifuted solution —At the time of use, it meets the 
reąuirements for In jectians and Implanted Drug Products (1), 
Spedfic Tests, Completeness and darity of Solutions. 

Bacterial Endotoxins Test (85)—It contains not morę 
than 0,8 USP Endotoxin Unit per mg of phenobarbital so- 
dium. 


Change to read: 

Other reguirements —It conforms to the Definition, re- 
sponds to the Identification tests, and meets the reguire- 
ments for Completeness of solution, pH , Lass on dry ing , 

(offidai i-|mv 2 ois) and Assay under Phenobarbital Sodium . It 
meets also the requirements for Steriiity Tests (71), Uniformity 
of Dosoge Units (905), and Labeling (7), Labefs and Labeling 
for Injectable Products. 


Phenol 



C fi H fl O 94.11 

Phenol [108-95-2]. 

DEFINITION 

Phenol contains NLT 99,0% and NMT 100.5% of phenol 
(C*HfO)j calculated on the anhydrous basis. It may eon- 
tain a suitable stabilizer. 

IDENTIFICATION 

[CAtmoN —Avoid contact with skin because serious burns 
may result] 
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- A. 

Analysis: To a solution add bromine T5. 

Acceptance criteria: A white precipitate is formed, and 
it dissolve$ at first but becomes permanent as morę of 
the reagent is added. 

* B. 

Sample solution: 1 in 100 

Analysis: To 10 mL of the Sample solution add 1 drop of 
fenie chloride TS. 

Acceptance criteria: A violet color is produced. 

A5SAY 

* PROCEDURĘ 

Sample: 2g 
Titrimetric system 
(See Tttrimetry (541).) 

Modę: Residual titration 
Titrant: 0.1 N bromine V5 
Back-titrant: 0.1 N sodium thiosulfate VS 
Endpoint detection: Visual 
Analysis: Place the Sample in a 1000-mL volumetric 
fiask, and dilute with wafer to volume. Pipet 20 mL of 
the solution jnto an iodine fiask, add 30.0 ml of Titrant , 
then add 5 mL of hydrochlorie acid, and immediatefy 
insert the stopper, Shake the fiask repeatedly during 30 
min, allow it to stand for 15 min, guickly add 5 mL of 
potassium iodide solution (1 in 5), takrng precautions 
against the escape of bromine vapor, and at once insert 
the stopper. Shake thoroughly, remove the stopper, 
and rinse it and the neck of tne fiask with a smali auan- 
tity of water so that the washing flows into the fiask. 
Add 1 mL of chloroform, and shake the mixture, Titrate 
the liberated iodine with Back-titrant, adding 3 mL of 
starch TS as the endpoint is approached. Perform a 
blank determination. Each mL of OJ N bromine is 
equivaient to 1.569 mg of phenol (QH ń O). 

Acceptance criteria: 99.0%-100.5% on the anhydrous 
basis 

1MPUR1TIES 

* Limit of Nonvolatiłe Residue 

Sample: 5 g 

Analysis: Heat the Sample in a tared porcelain dish on a 
steam bath until it bas evaporated, and dry the residue 
at 105° for 1 h. 

Acceptance criteria: NMT 0.05% 

5PECIFIC TESTS 

« Clarity of Solution and Reaction 
Sample solution: 1 in 15 

Acceptance criteria: The Sample solution is elear, and it 
is neutral or acid to litmus paper. 

■ CONGEALING Temperaturę <651): NLT 39 c 

* Water Determination, Method I (921): NMT 0.5% 

ADDITSONAL REQUIREMENTS 

* Packaging and Storage; Preserve in tight, light-reslstant 
containers, 

* Labeling: Label it to indicate the name and amount of 
any substance added as a stabilizer. 


Camphorated Phenol Topical Cel 

DEFINITtON 

Camphorated Phenol Topical Cel is a mixture of Camphor 
and Phenol in a suitable gel vehicle. It contains NLT 


90.0% and NMT 110.0% of the labeled amount of cam¬ 
phor (CioHisO) and phenol (QH fi O). 

IDENTIFICATION 

• A. The retention times of the camphor and phenol peaks 

of the Sample solution correspond to those of the Sfan- 
dard solution, as obtained in the Assay, 

A5SAY 

• PROCEDURĘ 

Internal standard solution: 10 mg/mL of n-dodecane 
in chloroform 

Standard stock solution: 9.6 mg/mL of USP Phenol RS 
and 22.4 mg/mL of USP Camphor RS, in chloroform 
Standard solution: 0.96 mg/mL of USP Phenol RS, 

2.24 mg/mL of USP Camphor RS, and 1 mq/mL of n- 
docecane In chloroform from Standard stock solution 
and Internal standard solution 

Sample solution: Transfer 1 g of Topical Cel to a 50-mL 
fłasK. Add 5,0 mL of Internal standard solution, and di- 
Eute with chloroform to volume. 

Chromatographic system 
(See Chromatography <621), System Suitability .) 

Modę: GC 

Detector: Flame ionization 

Column: 2-mm x 1,8-m glass; packed with 100- to 
120-mesh SI A, coated with 15% C44 
Carrrer gas: Heiium 
Temperatures 
Detector: 2GG n 
Column: 140° 

Injection volume: 1-2 pL 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention times are 0.3 for phenol, 
0.8 for camphor, and 1.0 for the internal standard.] 
Suitability reguirements 

Resolutfon; NLT 2.0 between camphor and the inter¬ 
nal standard, and NLT 5.0 between phenol and 
camphor 

Relative standard deviatlon: NMT 2.0% of the peak 
response ratio of camphor and phenol to the internal 
standard for five consecutive injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
camphor (w/w) and phenol (w/w) in the portion of 
Topical Cel taken: 

Result - (Ru/Rs) x (C|/C W ) x 100 

R u - peak response ratio of the torresponding 
anaiyte to the internal standard from the 
Sample solution 

Rs = peak response ratio of the corresponding 
anaiyte to the internal standard from tne 
Standard solution 

Q = concentration of the appropriate USR 

Reference Standard in the Standard solution 
(mg/mL) 

Cu - nominał concentration of the appropriate 
anaiyte in the Sample solution (mg/mL) 
Acceptance criteria: 90.0%-110.0% 

ADDiTJONAL REQUIREMENT$ 

• Packaging and Storage; Preserve in tight containers. 
Storę at room temperaturę, avoid excessive heat, and 
close the cover after each use. 
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* USP Referenci Standards (11) 
USP Camphor RS 
USP Phenol RS 


Camphorated Phenol Topical Solutlon 

DEFINmON 

Camphorated Phenol Topical Solutlon Is a solution of Cam¬ 
phor and Phenol In eucaiyptus oil and Light Minerał ON. It 
contains NLT 90.0% and NMT 110.0% of the labeled 
arnount of camphor (CioH^O) and phenol (CeHsO). 

IDENTIFICATION 

® A. The retention times of the camphor and phenol peaks 
of the Somple solution correspond to those of the Stan¬ 
dard solution, as obtained In the Assay , 

ASSAY 
• Procedurę 

Interna! standard solution: 10 mg/ml of n-dodecane 
in chloroform 

Standard stock solution: 9.6 mg/mL of USP Phenol RS 
and 22.4 mg/mL of USP Camphor RS, in chloroform 
Standard solution: 0.96 mg/ml of USP Phenol RS, 

2.24 mg/mL of of USP Camphor RS, and 1 mg/mL of n- 
dodecane in chloroform from the Standard stock soiu- 
tion and Internai standard solution 
Sample solution: Transfer 1 g of Topical Solution to a 
50-mL volumetric fiask. Add 5.0 mL of Internal standard 
solution , and di lute with chloroform to volume. 
Chromatographic system 
(See Chromatograpny <621), System Suitability.) 

Modę: GC 

Detector: Flame ionization 

Column: 2-mm x 1.8-m glass; packed with 100- to 
120-mesh SI A, coated with 15% G44 
Carrier gas: Helium 
Temperatures 
Detector: 200° 

Column: 140° 

Injection volume: 1-2 uL 
System suitability 
Sample: Standard solution 

[Notę—T he relative retention times are 0,3 for phenol, 
0.8 for camphor, and 1.0 for the internal standard,] 
Suitability reąuirements 

Resolution: NLT 2,0 between camphor and the inter¬ 
na! standard, and NLT 5.0 between phenol and 
camphor 

Relatlve standard deviation: NMT 2.0% of the peak 
response ratio of camphor and phenol to the internal 
standard for five consecutive injections 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labefed amount of cam¬ 
phor (w/w) and phenol (w/w) in the portion of Topical 
Solution taken: 

Result = (Ru/Rs) x (Cj fCJ) x 100 

Ru - peak response ratio of the correspondlng 
analyte to the internal standard from the 
Sample sofution 

Rs - peak response ratio of the corresponding 
analyte to the internal standard from tne 
Standard solution 

Cs = concentration of the appropriate USP 

Reference Standard in the Standard solution 
(mg/ml) 

Cu - nominał concentration of the appropriate 
analyte in the Sample solution (mg/mL) 


Acceptance criteria: 90.0%-110,0% 

5PECIFIC TESTS 

* SPECIFIC Cravity (841): 0.840-0.865 

ADDmONAL REQUIREMENTS 

* Packaging and Storage: Preserve tn tight containers. 

Storę at room temperaturę, avoid excessive heat, and 
close the cover after each use, 

* USP Reference Standards (11) 

USP Camphor RS 
USP Phenol RS 


Liguefied Phenol 

DEFINITION 

Liguefied Phenol is Phenol maintained in a liquld condition 
by the presence of about 10% of water. It contains NLT 
89.0% by welght of C 6 H 6 0. It may contain a suitable sta- 
biltzer. 

[Caution —Avoid contact with skin because serious bums 
may result] 

[Notę— When phenol is to be mixed with a fixed oil, min¬ 
erał oil, or white petrolatum, use crystalline Phenol, not 
Liquefied Phenol,] 

IDENTIFICATION 

* A. To a solution add bromine TS: a white precipitate is 
formed, and it dissolves at first but becomes permanent 
as morę of the reagent is added, 

o B. To 10 mL of a solution (1 in 100) add 1 drop of fernc 
chloride TS: a violet color is produced. 

ASSAY 

* Procedurę 

Sample solution: Place 2 g of liguefied Phenol in a 
1000-mL volumetric fiask, and dlfute with water to vol- 
ume. 

Analysis: Pipet 20 ml of the Sample solution into an 
iodine fiask, add 30.0 mL of 0.1 N bromine V$, then 
add 5 mL of hydrochioric actd, and immedfately insert 
the stopper. Snake the fiask repeatedly during 30 min, 
allow it to stand for 15 min, add quickly 5 ml of potas- 
sium iodide solution (1 in 5), taking precautions against 
the escape of bromine vapor, and at once insert tne 
stopper m the fiask. Shake thoroughly, remove the 
stopper, and rinse it and the neck of the fiask with a 
smali guantity of water so that the washing flows into 
the fiask. Add 1 mL of chloroform, and shake the 
mixture. 

Titrate the liberated iodine with 0.1 N sodium thiosul- 
fate VS, adding 3 mL of starch TS as the endpoint is 
approached. Perform a blank determination (see 77- 
trimetry (541), Residual Titrotions). Each mL of 0,1 N 
bromine 1$ equivalent to 1.569 mg of QH ć O. 
Acceptance criteria: NLT 89,0% by weight of QH* *0 

SPECIFIC TESTS 

* Clarity of Solution and Reactton; A sofution (1 in 15) 
is elear, and is neutral or acid to litmus paper. 

* Limit of Nonvolatile Residue: Heat 5 g in a tared porce- 
lain dlsh on a steam bath until it has evaporated, and dry 
the residue at 105° for 1 h: NMT 0.05% of residue 
remains. 

* DismUNG RANGI, Method I (721): NMT 182.5°, an air- 
cooled condenser being used 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight, light-resistant 
glass containers, 

* Labeljng: Label it to indicate the name and amount of 
any substance added as a stabilizer. 
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Phenoxybenzamine Hydrochloride 



Ci 8 H 22 CINO ■ HCI 340.29 

Benzenemethanamine, W-(2-chforoethyl)-N-(1 -methyl- 
2-phenoxyethyf}-, hydrochloride; 
N-(2-Chloroethy1)-N-(1-methyl-2-phenoxyethyl)benzylarnine 
hydrochloride [63*92-3], 

DEFINITION 

Phenoxybenzamine Hydrochloride contalns NLT 98.0% and 
NMT 101.0% of phenoxybenzamine hydrochloride 
(CiaH 2 zCINO ■ HCl), calculated on the dried basis. 

IDENTIFICATION 
® A. Bnfrared Absorption (197K) 

9 B. ULTRAVIOL£T Absorption (197U) 

Sample soiution: 1 mg/mL of Phenoxybenzamine Hy¬ 
drochloride in methanol 
Analytical wavelength: 275 nm 
Acceptance criteria: Absorptivities, calculated on the 
dried basis, do not differ by morę than 3,0%, 

ASSAY 
9 Procedurę 

Sample: 500 mg of Phenoxybenzamine Hydrochloride 
Modę: Titrimetry 
Titrant: 0,1 N perchioric acid VS 
Endpoint detectron: Potentiometric 
Analysis: Dissolve the Sample in 50 ml_ of glacial acetic 
acid, add 15 ml of mercunc acetateTS, and Utratę with 
Titrant, determining the endpoint potentiometrically. 
Perform a blank determination, and make any necessary 
correctton* Each ml of 0.1 N perchioric acid is equiva- 
ient to 34.03 mg of phenoxybenzamine hydrochfonde 
(CnHaaCINO • HCl). 

Acceptance criteria: 98.0%-101.0% on the dried basis 

IMPURETIES 

* ORDINARY IMPURITLE5 (466) 

Standard soiution: Methanol 
Sample soiution: Methanol 
Eluant: Toluene and acetone (1:1) 

Visualization: 1 

Acceptance criteria: Meets the requirements 

SPECBFBC TESTS 

* MELTtNG RANCE OR TEMPERATURĘ, CIgss i (741): 

136°—141 ° 

9 LOSS ON DRYING (731) 

Analysis: Dry a sample under vacuum at 60° for 2 h. 
Acceptance criteria: NMT 0,5% 

ADDITEONAŁ REQUIREMENT$ 

9 Packaging and Storage: Preserve in well-dosed 
containers. 


9 USP Reference Standards (11) 

USP Phenoxybenzamine Hydrochloride RS 


Phenoxybenzamine Hydrochloride 
Capsedes 

DEFINITION 

Phenoxybenzamine Hydrochloride Capsuies contain NLT 
90.0% and NMT 110.0% of the labeled amount of phen- 
oxybenzamine hydrochloride (CisHazCINO ■ HCl). 

IDENTIFICATION 


Delete the fołlowing: 

A * A, ULTRAViOLET ABSORPTION 

Analytical wavelengths: 268 and 272 nm 
Sample soiution: 04 5 mg/mL of phenaxybenzarmne 
hydrochloride in acidic alcohol (1 in 1000 soiution of 
hydrochloric add in alcohol) 

Acceptance criteria: The ratio AWA^z of the maxi- 
murn at 268 ± 2 nm and the minimum at 272 ±2 nm is 
beLween 1.75 and 1 ,95.*usmo 

Add the foliowing; 

*9 A. The UV absorption spectra of the phenoxybenzamine 
peak of the Sample soiution exhihit maxima and minima 
at the same wavelengths as those of the corresponding 
peak from the Standard soiution t as obtained in the Assay. 

AUSP4G 

Add the fołlowing: 

A * B. The retention time of the major peak of the Sample 
soiution corresponds to that of the Standard soiution, as 
obtained in the Assay.Msm. 

ASSAY 


C hangę to read: 

* Procedurę 

Soiution A: 2.2 mg/mL of anhydrous monobasic so- 
dtum phosphate in water. Adjust with phos- 

phoric acid to a pH of 3.0. 

Mobile phase: Filtered and degassed mixture of Solu - 
tion A and acetonitrile (45:55) 

Standard soiution: 0.2 mg/mL of USP Phenoxybenza* 
minę Hydrochloride RS in acetonitriie. [Notę —Sonicate 
if necessary.] 

System suitabilfty soiution: 10 mL of the Standard so- 
lution and 0.5 mL of 04 N sodium hydroxide taken in a 
vial. [Notę —Basic Solutions of phenoxybenzamine hy- 
drothloride will produce the known degradant, tertiary 
aminę phenoxybenzamine—the second major peak that 
elutes before the phenoxybenzamine peak and has a 
relative retention time of a bont 0.3 and an un known 
reiated substance. Severe degradation of the drug sub- 
stance wili be observed if the soiution i$ allowed to 
stand for morę than 1 h.] 

Sample soiution: Nominally 0.2 mg/mL of phenoxy- 
benzamine hydrochloride in acetonitriie prepared as fol- 
lows, Remove, as completely as possible, the contents 
of NLT 20 Capsuies. Transfer a portion of the mixed 
powder, equivalent to about 10 mg of phenoxybenza- 
mine hydrochloride, to a 50-mL yolumetric fiask. Add 
about 40 ml of acetonitrile, and sonicate for 15 min 
with occastonal swirling, Cool, and di lute with aceton i- 
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trile to volume to obtam the concentration, based on 
the iabel claim. Allow the sample to stand undisturbed 
for 30 min such that the undissolved materiał settfes to 
the bottorru Transfer the top elear solution into HPLC 
vials # and use as the Sample solution . 

Chromatographic system 
(See Chromatograpny {621), System Suitability.) 

Modę: LC 
A Detector 
Assay: UV 268 nm 

Identification A: Diodę array, UV 240-340 nm AU sr 40 
Column: 4.ó-mm x 150-cm; packing L7 
a ausn o 

Flow ratę: 1 mL/min 
łnjection volume: 10 pi 
System suitability 

Samples: Standard solution and System suitability 
solution 

a [Note—T he relative retention times for the phenoxy- 
benzamine peak and the known degradant, ter tiary 
aminę phenoKybenzamme, peak are about 1.0 and 
0.3, re$pectively^os^a 

Suitability requirements 

Resolutron: NIT 4 between phenoxybenzamrne and 
the unknown peak eluting after the phenoxybenza- 
minę peak (at about 9.4 min), System suitability 
solution 

Relative standard deviation: NMT 2%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
phenoxybenzamine hydrochloride (CiaHż 2 CINO* HCI) 
In the portion of Capsules taken: 

Resuit = (ru/n) x (G/Cu) x 100 

ry = peak response from the Sample solution 

rs ~ peak response from the Standard solution 

G = concentration of USP Phenoxybenzamrne 
Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - nominał concentration of phenoxybenzamine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%~110.0% 

PERFORMANCE TESTS 


Change to read: 

* DlSSOLUTION (711) 

Medium: 0.1 N hydrochloric acid; 500 mL 
Apparatus T: 100 rpm 
Time: 45 min 

Buffer: 2.2 g/L of monobasic sodtum phosphate in 
water. Adjust with phosphoric add to a pH of 3,00 ± 
0.05. 

Mobile phase: Buffer and acetonitrile (9:11) 

Standard solution; 0.02 mg/mL of USP Phenoxybonza¬ 
mi ne Hydrochloride RS in Medium 
Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0,45-jim porę size, 
Chromatographic system 
(See Chromatograpny System Suitability.) 

Modę: LC 

Detector: UV 268 nm 

Column: 4.6-mm x 150-cm; packing L7 


Flow ratę: 1 mL/min 
Injection vo!ume: 10 pL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Relative standard deviation: NMT 2% 

Calculate the percentage of the labeled amount of 
phenoxybenzamine hydrochloride (CigHjsONO - HG) 
drssolved: 

Resuit = (roirs) x (C 5 /L) x Vx 100 

r u - peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs = concentration of USP Phenoxybenzamine 

Hydrochloride RS from the Standard solution 
(mg/mL) 

L = Iabel daim (mg/Capsule) 

V - volume of Medium, 500 mL 

Tolerances: NLT 75% (Q) of the labeled amount of 
phenoxybenzamine hydrochloride (GaH^CINO ■ HCI) is 
dlsso lved. 


Change to read: 

* Uniformity of Dosage Units <905>:* auj ™ Meet the 
reguirements 

IMPURITIES 

* OftGANIC IMPURITIES 

Solution A, Mobile phase. Standard solution. System 
suitability solution, Sample solution, Chromato¬ 
graphic system, and System suitability: Proceed as 
directed in the Assay . 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each individual impurity in 
the portion of Capsules taken: 

Resuit = (fy/rr) x (l/f) x 100 

ru = peak response of the individual impurity from 
the Sample solution 

rr - sum of all the peak responses from the Sample 
solution 

F - relative response factor, 1.1 for 

phenoxybenzamine tertiary aminę, and 1.0 
for al! olher indMdual impurities 
Acceptance criteria 

lndividuai impurities: NMT 0.5% of phenoxybenza~ 
minę tertiary aminę; NMT 0.1% of any other specified 
or unspecified individual impurity (degradant) 

Total impurities: NMT 0.5%, includes both specified 
and unspecified 

ADDITiONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-dosed 
containers. 

* USP Reference Standards {11} 

USP Phenoxybenzamine Hydrochloride RS 


Phenoxybenzamine Hydrochloride 
Compounded Orał Suspension 

DEFINmON 

Phenoxybenzamine Hydrochloride Compounded Orał Sus¬ 
pension contains NLT 90.0% and NMT 110.0% of the 
labeled amount of phenoxybenzamine hydrochloride 
(CuHaClNO • HC3). 
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Prepare Phenoxybenzamine Hydrochloride Compounded 
Orał Suspenslon 10 mg/rnL as folfows (see Pharmaceutical 
Compounding—Nonsterile Preparatlons (795)). 


Phenoxvbenzamine Hydrochloride powder 

Lg 

Corn OH. NF t a sufficient qyantitv to make 

100 mL 


Pour Lhe weighed Phenoxybenzamine Hydrochioride powder 
into a suitable mortar Wet the powaer with a smali 
amount of Corn OH, and triturate to make a smooth 
pastę. Add the Corn Oil to make the mortar contents 
pourable, Transfer the contents of the mortar, stepwise 
and quantltativeiy, to a calibrated Container using the 
Corn Oil to rinse the mortar. Add sufficient Com Oil to 
bring the preparation to finał volume. Shake to mix well. 

ASSAV 

* Procedurę 

Solution A: 25 mM monobasic potassium phosphate 
adjusted with phospboric add to a pH of 3.1 
Mobile phase: Acetonrtrile and Solution A (70:30) 
Diluent: Prepare a mixture of 20 mL of acetonitrile and 
80 mL of isopropyl afcohol in a tonical fiask. Add 10 g 
of anhydrous sodium sulfate to the fiask, shake well for 
1 min, and allow the sodium sulfate to precipitate to 
the bottom. [Notę—T he addition of anhydrous sodium 
sulfate removes tracę amounts of water m the solvenL] 
Standard solution: 0.5 mg/mL of phenoxybenzamine 
hydrochloride prepared from USP Plienoxybenzamine 
Hydrochloride RS in acetonitrile 

Sample solution: Shake thorouahly each bottle of Orał 
Suspension. Transfer 0.5 ml of the Orał Suspenslon Into 
a IG-mL yolumetfic fiask, dilute with Diluent to vofume, 
and mix well to dissolve, 

Chromatographic system 
(See Chromotography {6 21), System SuitabiłityJ) 

Modę: LC 

Detector: UV 220 nm 
Column: 3.9-mm x 15-cm; 5-pm pac king LI 
FIow ratę: 1.5 ml/min 
Injection volume: 10 pL 
System suitabrlity 
Sample: Standard soiudon 

[Notę-—T he retentfon time for phenoxybenzamine hy¬ 
drochlonde ls about 5.2 min.] 

Surtability requirements 
Tailing factor: NMT 2.0 

Relative standard deviation: NMT 2.0% for replicate 
injections 
Analysls 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
phenoxybenzamine hydrochloride (C T sH 2 2 CINO * HCI) 
rn the portion of Orał Suspenslon taken: 

Result - (fuM) x (Cs/Co) x 100 

r u - peak response of phenoxybenzamine 

hydrochloride from the Sample solution 
r$ - peak response of phenoxybenzamtne 

hydrochloride from the Standard solution 
Cs = concentration of phenoxybenzamine 

hydrochloride in the Standard solution 
(mg/mL) 

Co = nominał concentration of phenoxybenzamine 
hydrochloride In the Sample solution 
(mg/mL) 

Acceptance critena: 90.0%-110.0% 

ADDITiONAL REQUIREIV1ENTS 

* Packaging and Storage: Package in tight, light-resistant 

containers, Storę at 2°~8° or at controlled room 
temperaturę. 


* ISeyond-Use Datę: NMT 90 days after the datę on which 

it was compounded when stored at 2°-8° or controlled 
room temperaturę 

* Labeling: Labę! it to Indicate that It is to be well-shaken 

immedlately before use, and to State the Beyond-Use 
Datę. 

* USP Reference Standards (11) 

USP Phenoxybenzamine Hydrochloride RS 


Phensuximide 



CiiHnNOi 189.21 

2,5-Pyrrolidlnedione, 1 -methyl-3-phenyK {+)-. 
(+)-W»Methyl-2-phenylsucdnimlde [86-34-0]. 

» Phensuximide contains not less than 97.0 per- 
cent and not morę than 103.0 percent of 
CiiHiiN 0 2/ calculated on the anhydrous basts, 

Packaging and storage —Preserve in tight containers. 

USP Reference standards (11)— 

USP Phensuximide RS 
Identification— 

A: Infrared Absorption (197K). 

B: Ultravio!et Absorption (197U)—■ 

Solution: 400 iig per mL 
Medium: alcohok 

IVleltmg rangę, Class I (741): between 68° and 74*. 
Water Determsnation, Method i (921): not morę than 

1 . 0 %. 

Residue on ignition (281): not morę than 0.5%. 

Limit off cyanide— Disso3ve 1,0 g in 10 mL of warm alco- 
hol, and add 3 drops of ferrous sulfate T5, 1 mL of 1 N so- 
dlum hydroxlde, and a few drops of ferric chloride TS. 

Warm gentfy, and finally acldify with 2 N sulfuric acid: no 
biue precipitate or blue color is formed withln 15 minutes. 
Ordinary inmpyrities (466)—■ 

Test solution ; 200 mg of phensuxlmide per mL In meth- 

ylene chloride. 

Standard Solutions: 1,0, 2.0, and 4,0 mg per mL In 
methylene chloride. 

Application volume: 5 pL. 

Eluant: a mixture of ethyl acetate and hexanes (1:1). 
Visualization: 6. 

Assay—Transfer about 200 mg of Phensuximtde, accuratefy 
weighed, to a 50-mL volumetric fiask. Dissolve in 40 mL ot 
alconol, dilute with alcohol to vo!ume, and mtx. Transfer 
5.0 mL of this solution to a 50-mL volumetric fiask, dilute 
with alcohol to volume, and mix. Concomltantly determine 
the absorbances of this solution and of a Standard solution 
of USP Phensuximide RS, in the same medium having a 
known concentration of abouL 400 pg per mL, in 1-cm cells 
at the wave!ength of maximum absorbance at about 258 
nm, with a suitable spectrophotometer, using alcohol as the 
blank, Calculate the quantity, In mg, of CnHuNOa In the 
Phensuximide taken by the formula: 

Q.5C(A U / As) 

In which C is the concentration, in pg per mL, of USP Phen- 
suxlmide RS In the Standard solution, and Au and A 3 are the 
absorbances of the solution from Phensuximide and the 
Standard solution, respectively. 
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PhensŁiximic8e Capsules 

» Phensuximide Capsules contain not less than 
93.0 percent and not morę than 107.0 percent of 
the labeled amount of CuHuNCb. 

Packaging and storage—Preserye in tight containers, 

USP EReference standards (11)— 

USP PhensLiximide RS 
Id ent i f icafci on— 

A; The contents of Ca psu fes respond to Identification test 
A under Phensuximtde. 

B: The retention Limę exhibited by phensuxlmide in the 
chromatogram of the Assay preparotion corresponds to that 
of phensuximide in the chromatogram of the Standard prep - 
a radon, as obtaEned In the Assay . 

OissoSution {711 } — 

Medium: water; 900 mL 

Apparatus 1: 100 rpm. 

Time: 120 minutes. 

Procedurę—Determine the amount of CnHnNOi dis- 
solved, employing the procedurę set forth in the Assay, 
making any necessary modifications. 

Tolerances —Not less than 75% (Q) of the labeled amount 
of CnHuNCb is dIssoived in 120 minutes. 

Uniform! ty of dosage ynits (905); meet the require- 
ments. 

Assay— 

Mobile phose —Prepare a filtered and degassed mixture of 
water and acetonitrile (55:45). Make adjustments if neces¬ 
sary (see System Suitability under Chromatography (621)). 

Standard preparadon —DissoJve an accurately weighed 
quantity of USP Phensuxirmde RS in Mobile phase to obtam 
a solution having a known concentration of about 1 mg per 
mL. 

Assay preparadon —Place 10 Capsufes in a 500-mL volu- 
metric fiask/and add 280 mL of water, Sonicate in a water 
bath at 40° to 50°, wlth occasional shaking, until the Cap¬ 
sufes have broken, and coof to room temperaturę. Dilute 
with acetonitrile to volume, mix, and filter. Transfer an accu¬ 
rately measured volume of this spedmen sofution, equiva- 
lent to about 50 mg of Phensuximide, to a 50-mL vofumet- 
ric fiask, di lute with Mobile phose to volume, and mix. 

Chromatographic system (see Chromatography (62 1))— 
The fiqutd chromatograph is equipped with a 254-nm de- 
tector and a 3.9-mm x 30-cm column that contains packing 
LI. The flow ratę is about 1 mL per minutę. Chromatograph 
the Standard preparadon f and record the peak responses as 
dlrected for Procedurę: the cofumn efflciency determined 
from the analyte peak is not less than 2100 theoreticaf 
plates, and the relatlve standard deviation for repllcate rnjec- 
tlons is not morę than 1.5%. 

Procedurę —Separately inject equal volumes (about 20 pL) 
of the Standard preparadon and the Assay preparadon into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks, CaTculate the quan- 
tity, in mg, of CuHnNOz per Capsule taken by the formula: 

2500 (C/V)(r 0 /rs) 

in which C is the concentration, in mg per mL, of USP 
Phensuximide RS in the Standard preparadon, V\s the vol- 
ume, in ml, of spedmen sofution taken for the Assay prepa¬ 
radon, and r u and r* are the phen$uxEmide peak responses 
obtained from the Assay preparadon and the Standard prepc- 
radon, respectively. 


Phentermine Hydrochloride 



C,oH,sN-HCI 185.69 

Benzeneethanamine, a,a-dimethy!-, hydrochloride; 
a,o.“Dimethylphenethy]amine hydrochloride [1197-21-3]. 

DEFlNmON 

Phentermine Hydrochloride contains NLT 98.0% and NMT 
101.0% of phentermine hydrochloride (C 10 H 15 N * HCI), 
calculated on the dried basis, 

IDENTIFICATION 
« A, INFRARED ASSORPTION (197K) 

* IB. Ultra vi olet Absorption (197U) 

Analytical wavelength: 256 nm 
Solution: 600 pg/mL 
Medium: OJ N hydrochloric acid 
Acceptance criteria: Absorptidties at the Analytical 
waveiength, calculated on the dried basis, do not differ 
by morę than 2 . 0 %, 

* C. Identification Tests—General, Chforide (191) 

ASSAY 
o Procedurę 

Sample; About 400 mg of Phentermine Hydrochloride 
Analysis: DissoIve the Sample in 40 ml of g lada i acetic 
acid, and add 10 mL of mercuric acetate T5, warming 
slightiy to effect solution. Cool to room temperaturę, 
and titrate with OJ N perchloric acid VS, determining 
the endpoint potentiometrically, Perform a blank deter- 
mination, and make any necessary correction. Each mL 
of OJ N perchloric acid es equivafent to 18.57 mg of 
phentermine hydrochloride (Ci 0 Hi 5 N * HCI). 

Acceptance criteria: 98,0%-101.0% on the dried basis 

IIMPURITIES 

® RESIDUE ON iGNlTION (281); NMT 0.1% 

* ORGANIC IMPURITIES 

Standard stock solution: 2 mg/mL of USP Phentermine 
Hydrochloride RS in chloroform 

Standard Solutions: Difute the Standard stock sofution 
with chloroform to obtain the concentrations desig- 
nated in Table 1 by letter. 


Table 1 


Standard 

solution 

Dilution 

Concentration 

(mq/mL) 

Percentage 
(for comparison 
with Sample 
solution) 

A 

fundrluted) 

2.0 

1,0 

B 

O in 2) 

1.0 

0.5 

C 

0 in 5) 

04 

0.2 

D 

H in 10) 

0.2 

0.1 


Sample solution: 200 mg/mL of Phentermine Hydro¬ 
chloride In chloroform 
Chromatographic system 

(See Chromatography (62 1), Thin-Layer Chromato- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chromatographic siilca 
gel mixture 

Application yolume: 10 pL 

Devefoping solvent system: Chloroform, cyclohexane, 
and diethylamine (50:40:10) 
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Anafysis 

Samples: Standard Solutions and Sample solution 
Posttlon the piąte in a chromatographic chamber, and 
deve[op the chromatograrm in tne Developing solvent 
system until the solvent front has moved three-fourths 
of the Jength of the piąte. Remove the piąte from the 
deyeloping chamber, mark the solyent front, and al- 
low the solyent to evaporate in afr. Examine the piąte 
under short-wayeiength UV light. Compare the inten- 
sities of any secondary spots observed in the Sample 
solution with those of the principaJ spots in the Stan¬ 
dard Solutions. 

Acceptance criteria: The sum of the intensftres of sec¬ 
ondary spots from the Sample solution corresponds to 
NMT 1.0% of related eornpounds, with no single impu- 
rity corresponding to morę than 0.5%, 

SFECIFIC TESTS 

* Melting Rangę or Temperaturę (741): 202°-205° 

O PH (791) 

Sample solution: 1 m 50 

Acceptance criteria: 5-0-6*0 

* Loss on Drying (731) 

Analysis: Dry at 105° for 3 h. 

Acceptance criteria: NMT 2.0% 

ADDITIONAL REQUIREMENT5 

* Packaging and Storage: Preserve in tight containers. 

* USP Refehence STANDARD5 (11) 

USP Phentermine Hydrochloride RS 


Phentermine Hydrochloride Capsules 

DEFINITION 

Phentermine Hydrochloride Capsules contain NLT 90.0% 
and NMT 11 0.0% of the labeled amount of phentermine 
hydrochloride (C 10 H 15 N ■ HG). 

IDENTIFICATION 

O A. 

Sample solution: Stir a portion of the Capsule contents 
In acetone to prepare a solution containing a nominał 
concentration at about 1 mg/ml of phentermine 
hydrochloride. 

Analysis: Fil ter the Sample solution usinq an acetone re- 
sistant filter Transfer 1 mL of the elear nitrate to a mor- 
tar containing about 200 mg of potassium bromide, 
trifurate with a pestle, and air-dry to allow the acetone 
to evaporate. Place in an oven at 125 d for 30 min to 
dry the mixture. 

Acceptance criteria: The IR absorptfon spectrum of a 
potassium bromide dispersion prepared from the resi- 
due exhibits maxima onfy at the same wavdengths as 
that of a similar preparation of USP Phentermine Hydro¬ 
chloride RS. 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtafned in the Assay. 

ASSAY 

* Procedurę 

Mobile phase: 1.1 g of sodium 1-heptanesuEfonate En 
575 mL of water. Add 25 mL of drlute gJacial acetic acid 
(14 in 1 00) and 400 mL of methanoL Adjust dropwise, 
if necessary, with glacial acetic acid to a pH of 3.3 ± 

0 U. Pass tnrough a membranę filter of 0.5-j.mn porę 
stze. The yoiume of methanol may be adjusted to pro- 
vide a suEtable retention time for phentermine hydro¬ 
chloride (about 8 min). 

Diluent: 0.04 M phosphoric acid 
Standard solution: 0.4 mg/mL of USP Phentermine Hy- 
drochloride RS in Diluent 


Sample solution: Remoye, as completely as possible, 
the contents of NLT 20 Capsules, and weigh. Transfer a 
portion of the mixed powder, nominalfy equivalent to 
about 20 mg of phentermine hydrochloride, to a 50-mL 
yolumetric fiask. Add 40 ml of Diluent , and sonicate for 
15 min. Dslute with Diluent to vofume, and mix. Pass 
through a membranę filter of 0,5-um porę size, discard- 
ing the first few ml of the filtra te.' 

Chromatographic system 
(See Chromatography (621), System Suitabiiity.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 2 mL/min 
Injection volume: 50 jiL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity requirements 
Relative standard deviatron: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
phentermine hydrochToride (C 10 Hi 5 N ■ HG) in the por¬ 
tion of Capsules taken: 

Result = (ru/rs) x ( Cs/Cu ) x 100 

r u = peak response from the Sample solution 

r s = peak response from the Standard solution 

Cj = concentration of USP Phentermine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu ~ nominał concentration of phentermine 
hydrochloride in the Sample solution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TESTS 

• Dissolution, Procedurę for a Pooled Sampfe (711) 

Medium: Water; 900 mL. Use 500 ml for Capsules con¬ 
taining 15 mg or less of phentermine hydrochloride, 
Apparatus 2: 50 rpm 
Time: 45 min 

Analysis: Determlne the amount of phentermine hydro¬ 
chloride (Ci 0 Hi 5 N ■ HCI) dissolved, by using the Proce¬ 
durę set forth in the Assay , making any necessary modl- 
flcations induding concentration of the analyte in the 
voiume of the Sample Solution taken. 

Toierances: NLT 75% (Q) of the labeled amount of 
phentermine hydrochloride (CiaHisN - HCI) is dissolyed. 

• UNJFORMłTY OF Dosage Units (905): Meet the 
requirements 

ADDITIONAL REQUIREMENT5 

■ Packaging and Storage: Preserve in tight containers. 

O USP Referenge Standards (11 > 

USP Phentermine Hydrochloride RS 


Phentermine Hydrochloride TabBets 

DEFINITION 

Phentermine Hydrochloride Tablets contain NLT 90.0% and 
NMT 110.0% of the labeled amount of phentermine hy¬ 
drochloride (CioH 15 N - HCI). 

IDENTIFICATION 

o A. 

Sample solution: Stir a portion of finely powdered Tab¬ 
let contents in acetone to prepare a solution containing 
a nominał concentration at about 1 mg/mL of phenter¬ 
mine hydrach foride. 
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Analysis: Filter the Sample soiution using an acetone re- 
slstant filter. Transfer 1 mL of the elear filtrate to a mor- 
tar containing about 200 mg of potassium bromide, 
triturate with a pestle, and air-dry to atlow the acetone 
to evaporate. Place in an oven at 125° for 30 min to 
dry the mixture. 

Acceptance criteria: The IR absorption spectrum of a 
potassium bromide disperslon prepared from the resi- 
due exhibits maxima only at the same wavetengths as 
that of a similar preparation of USP Phentermine Hydro- 
chloride RS. 

® B. The retentson time of the major peak of the Sample 
soiution corresponds to that of the Standard soiution , as 
obtained in the Assay, 

A$$AV 
o Procedurę 

Mobile phase: Prepare a suitably degassed soiution 
containing 0.03% diethylamine in methanol, 

Internal standard soiution: About 0,02 mg/mL of caf- 
feine Sn Mobile phase 

Standard soiution: USP Phentermine Hydrochlohde RS 
in the internal standard soiution, egu i va lent to 0.75 mg/ 
ml of phentermine hydrachloride 
Sample soiution: Transfer an equivalent to 7,5 mg, 
from NLT 20 finely powdered Tablets, to a sustable 
fiask. Pipet 10.0 mL of the Internal standard soiution Ento 
the fiask. Insert the stopper, mlx, and sonicate for about 
10 min. Pass fhrough a filter of 0,5-pm porę size. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1,5 ml/min 
Injection volume: 10 pi 
System suitability 
Sample: Standard soiution 

[Notę —The re!ative retention times for caffetne and 
phentermine are about 0,5 and 1.0, respecth/ely,] 

Suitability reguirements 

Resolutron; NLT 4 between caffeine and phentermine 
Column efficiency: NLT 2000 theoretical plates 
Relative standard deviation: NMT 2,0% 

Analysis 

Samples: Standard soiution and Sample soiution 
Cafculate the percentage of the labeled amount of 
phentermine hydrochToride (CioHisN * HCI) in the por- 
tion of Tablets takenr 

Result - (Ru/Rs) x (Cs/Cu) x 100 

Ru - peak response ratio of phentermine to the 
internal standard from the Sample soiution 
Rs - peak response ratio of phentermine to the 

internat standard from the Standard soiution 
Cs ~ eoncentration of USP Phentermine 

Hydrochloride RS in the Standard soiution 
(mg/mL) 

Cu = nominał eoncentration of phentermine 
hydrach toride En the Sample soiution 
(mg/mL) 

Acceptance criteria: 90,0%-110.0% 

PERFORMANCE TE SIS 

* Dissolution, Procedurę for a Pooled Sample (711) 

Medium: Water; 900 mL. Use 500 mL for Tablets con¬ 
taining 15 mg or less of phentermine hydrochloride, 
Apparatus 2: 50 rpm 
Time: 45 min 

Soiution A: Dissolve 1,1 g of sodium 1-heptanesulfon- 
ate in 1 L of water. Add 3.5 mL of gladal acetic acid, 
and mix. 


Mobile phase: Methanol and Soiution A (525:475), Fil¬ 
ter, degas, and adjust with phosphoric add to a pH of 
2,5, 

Sample soiution: Flltered portion of the pooled sample 
under test 

Standard soiution: Dissolve USP Phentermine Hydro¬ 
chloride RS in water, and di fu te with water, if necessary, 
to obtain a known eoncentration approximate!y equiva- 
lent to the Sample soiution. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 208 nm 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1 mL/min 
fnjection volume: 25 p.L 
System suitability 
Sample: Standard soiution 
Suitability reguirements 
Tailing factor: NMT 2,0 
Re!ative standard deviation: NMT 2.0% 

Analysis 

Samples: Sample soiution and Standard soiution 
Calculate the percentage of the labeled amount of 
phentermine hydrochToride (CioH^N ■ HCI) dissolved: 

Result = ( ru/r s ) x Cs x V x (1/L) 

ru - peak response from the Sample soiution 

rs = peak response from the Standard soiution 

Cs = eoncentration of USP Phentermine 

Hydrochloride RS in the Standard soiution 
(mg/mL) 

V - volume of Medium , 900 ml or 500 mL 

i = label daim (mg/Tablet) 

Tolerances: NLT 75% (Q) of the labeled amount of 
phentermine hydrochloride (C 10 H 15 N - HCI) is d!ssolved, 

* Uniformity of Dosage Units (905) 

Procedurę for content uniformity 
Sample soiution: Proceed as directed in the Assay; ex- 
cept prepare the Sample soiution as foliows. Transfer 1 
Tablet to each of 10 suitable containers, and add 1 mL 
of water and 10 mL of the Internal standard soiution to 
each. Mlx, sonicate for about 10 min after each Tablet 
has disintegrated, and filter, 

Acceptance criteria: Meet the requirements 

ADD1TIONAL REQUIREMENTS 

o Packaging and Storage: Preserve in tight containers. 

« IISP Reference Standards (11) 

USP Phentermine Hydrochloride RS 


Phentolamine Mesylate 



C17H19N3O ■ CH4O3S 377.46 

Phenol, 3-[[(4,5-dihydro-1 H-imidazol-2-y[)methyl](4-methyl- 
pheny!)amino]-, monomethanesuifonate (salt). 
m-[W-(2-lmidazolin-2-ylmethyl)“p-fcoIuidino]phenol 
monomethanesuifonate (salt) [65-28-1]. 

» Phentolamine Mesylate contains not less than 
98.0 percent and not morę than 1 02.0 percent of 
C17H19N3O • CH4O3S, calculated on the aried 
basis. 
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Packaging and sforage—Preserze in tight, light-resistant 
containers. Storę at 25°, excursions permitted between 15° 
and 30°. 

USP Referentce standard; (11}— 

USP Phentolamine Mesylate RS 
Identification— 

A: tnfrared Absorption (197M). 

B: Ultraviofet Absorption (1 97U)— 

Solution: 20 fig per ml. 

Medium: water* 

C: The R? value of the princlpal spot in the chromato- 
gram of the Identification preporation corresponds to that of 
Standard p repa radon A as obtained in the test for Gbromofo- 
graphic pumy. 

Łosi on drying {731)—Dry it In vacuum at 60° for 4 hours: 
it foses not morę than 0.5% of Ets weight. 

Residue on ignition (281): not morę than 0.1%, 

Suflfate (221}— A 0.10-g portion shows no morę sulfate 
than corresponds to 0.20 mL of 0.020 N sulfuric acid 
( 0 . 2 %). 

Chromafographic purity-— 

Standard preparations —Dissofve USP Phentolamine Mesyl¬ 
ate RS in methanol, and mix to obtain Standard preporation 
A having a known concentration of 50 pg per ml. Quantita- 
tivefy dilu te with methanol to obtain Standard preparations, 
designated befow by letter, having the foflowlng 
compositEons: 


Standard 

prepara- 

tion 

Dilution 

Concentration 
tua RS per mU 

Perć en ta ge (%, 
for comparison 
with test 
specimenl 

Z* 

(undiluted) 

50 

0,5 

B 

(3 in 5) 

30 

0.3 

C 

H in 5) 

10 

0.1 


Test preporation —Dlssolve an accurately weitjhed guantity 
of Phentolamine Mesylate in methanol to obtain a solution 
containing 10 mg per mL. 

Identification preporation —Dilute a portion of the Test 
preporation quantitatively with methanol to obtain a solution 
containing 50 pg per mL. 

Detection reagent —Prepare (1) a solution of 1 □ of potas- 
sium ferrieyanide in 20 mL of water, and (2) a solution of 
1.9 g of ferric chloride in 20 mL of water* Just prfor to use, 
mix equal vo[umes of the Solutions* 

Procedurę —Appty separately 5 pL of the Test preporation, 

5 pL of the Identification preporation , and 5 pL of each Stan¬ 
dard preporation to a suitable thindayer thromatographic 
piąte (see Chromatography { 621)) coated with a 0.25-mm 
layer of chromatographic silka gel, and allow to dry. Posi- 
tion the piąte in a chromatographic chamber, and develop 
the chromatograms in a solvent system consisting of a mix- 
turę of chloroformu diethylamine, and methanol (15:3:2) un- 
ti] the solvent front has moved about three-fourths of the 
length of the piąte, Remove the piąte from the developing 
chamber, mark the solvent front, and dry the piąte at 100° 
for 1 hour. Spray the piąte with Detection reagent Within 
15 minutes after soraying, compare the intensities of any 
secondaiy spots obsen/ed in the chromatografu of the Test 
preporation with those of the principal spots in the chromat¬ 
ograms of the Standard preparations: no secondary spot 
from the chromatogram of the Test preporation is larger or 
morę intense than the principal spot obtained from Stan¬ 
dard preporation A (0.5%), and the sum of the intensities of 
alf secondary spots obtained from the Test preporation corre¬ 
sponds to not morę than 1.0%. 


Assay— 

0.1 N Te trąb u ty i a m mon i u m hydroxide in izopropyl oko hol— 
Dilute with dehydrated i so pro pyl alcohol a commerdally 
available 25% solution of tetrabutylammonium hydroxEde in 
methanol, and standardEze as directed under Tetrabutylam¬ 
monium Hydroxide f Tenth-Normal (0.1 N) (see Volumetric So¬ 
lutions in the sec tion Reagents, Indicators, and Solutions ), us- 
Ing dehydrated isopropyl alcohol instead of 
dimethylformamide. 

Procedurę —Dissolve with the a id of sonication, if neces- 
sary, about 300 mg of Phentolamine Mesylate, accurately 
weighed, in 100 mL of dehydrated isopropyl alcohol. Titrate 
En an atmosphere of nitroaen with 0.1 N Tetrabutylammo¬ 
nium hydraxide in isopropyl alcohol, detemninlng the 
endpoint potentiometrlcally, using a glass electrode and a 
calomel electrode containing a saturated solution of tetra- 
methylammonium chloride in dehydrated isopropyl alcohol 
(see Titrimetry (541)). Perform a blank determination, and 
make any necessary correction. Lach mL of 0.1 N tetrabutyl¬ 
ammonium hydroxide is equivalent to 37,75 mg of 
CuHigNiO - CH 4 0 3 $. 


Phentolamine Mesylate for GrtjectSon 

» Phentolamine Mesylate for Injection is sterile 
Phentolamine Mesylate or a sterile mixture of 
Phentolamine Mesylate with a suitable buffer or 
suitable diluents. It contains not less than 
90.0 percent and not morę than 110.0 percent of 
the labeied amount of Ci 7 Hi 9 N 3 0 • CH 4 O 3 S. 


Chiwge to remi: 

Packagimg and sto ragę —Preserve as described in *Pack 
aging and Storoge Reguirements (659), Injection Packoging, 
Packaging for constltution « (cn i-M ay jot 7 y 

USP Reference standards (11 )— 

USP Endotoxin RS 

USP Phentolamine Mesylate RS 

Constituted solution —At the time of use, it meets the 
reguirements for injecdons and Implanted Drug Products (1), 
Speciflc Tests, Completeness and darity of Solutions . 
Bdentificaficn —Mix a portion of it, equivalent to about 
40 mg of phentolamine mesylate, with about 15 mL of chlo¬ 
roform, Fifter into a beaker, and evaporate to dryness, tak- 
Ing precautions against introducing moisture: the residue so 
obtained responds to Identification test A under Phentolamine 
Mesylate. 

Bacteroal Endofoxin$ Test (85)—It contains not morę 
than 5.8 USP Endotox!n Units per mg of phentolamine me¬ 
sylate. 

Uniformity of dosage units (905): meets the require- 

ments. 

Procedurę for eon tent uniformity —Disso!ve the contents of 
] Container in water to provide a solution containing about 
20 pg of phentolamine mesylate per mL. ConeomitanLly de- 
termine the absorbances of this solution and of a solution of 
USP Phentolamine Mesylate RS, in the same medium, at a 
concentration of about 20 pg per mL, En 1 -cm cells at the 
wavefength of maximum absorbance at about 278 nm, with 
a suitable spectrophotometer, using water as the blank. Cal- 
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culate the quantlty, in mg, of C 17 Hi9N 3 0 ■ CH 4 0 3 5 in the 
Phentolamine Meśylate for Injection taken by the formula: 

(T / D)C(A U / As) 

in which Tb the Eabeied quantity, in mg, of phentolamine 
meśylate In the Phentolamine Meśylate Tor Injection, D is 
the concentration, in pg per mL, of phentolamine meśylate 
in the solution from the Phentolamine Meśylate for Injec- 
tion, based on the labeled guantity per Container and the 
extent of dilution, C is the concentration, In pg per ml, of 
USP Phentolamine Meśylate RS in the Standard soEufion, 
and Au and A s are the absorbances of the solution from the 
Phentolamine Meśylate for Injection and the Standard solu¬ 
tion, respectively, 

pH (791): between 4.5 and 6.5, in a freshly prepared so¬ 
lution having a concentration of about 1 In 100. 

Other requiremenfcs—it meets the reauErements for Ster/7- 
ity Tests (71) and Łabeling (7), Labels ono Lobefing for Inject- 
able Products . 

Assay— 

Standard preparadon —Transfer about 25 mg of USP 
Phentolamine Meśylate RS, accurately weighed, to a 50-mL 
volumetric fiask, add water to volume, and mix. 

Assay preporation —Disso!ve the contents of 10 containers 
of Phentolamine Meśylate for Injection In a volume of water 
corresponding to the vofume of so!vent specified in the la¬ 
beling. Transfer an aliquot, equivalent to about 25 mg of 
phentolamine meśylate, to a 50-mL volumetric fiask, add 
water to volume, and mix. 

Procedurę —Pipet 5-mL portions, respectlvely, of the Stan¬ 
dard preporation, Assay preporation, and water to provide a 
blank, into separate 125~mL separators. Into each separator 
pipet 5-mL portions of 0.1 N hydrochloric acid and satu- 
rated picric acid solution, Extract with three 25-mL portions 
of chloroform, filterlng each portion through chloroform- 
washed cotton into a 100-mL volumetric fiask. Dilute with 
chloroform to vofume, and mix. Concomitantly determine 
the absorbances of the Solutions from the Assay preporation 
and the Standard preporation in 1-em cells at the wave- 
length of maximum absorbance at about 410 nm, with a 
suitable spectrophotometer, agalnst the blank. Calcu late the 
guantity, in ma, of C^H^NaO * CH 4 0 3 5 in the alicmot of 
Phentolamine Meśylate for Injection taken by the formuła: 

50C(4y / As) 

in which C is the concentration, in mg per ml_, of USP 
Phentolamine Meśylate RS In the Standard preporation , and 

and As are the absorbances of the Solutions from the 
Assay preporation and the Standard preporation , respectively. 


Phenylalanine 


o 



C 9 H 11 NO 2 165.19 

i-Phenylalanine [63-91-2], 

DEFINITJON 

Phenylalanine contains NLT 98.5% and NMT 101.5% of 
L-phenylafanlne (C 9 H 11 NO 2 ), calculated on the dried basis. 


IDENTIFICATION 
« A. INFRARED ABSORPTION (197K) 

ASSAY 
o Procedurę 

Sample: 160 mg of Phenylalanine 
Blank: Mix 3 ml of formie acid and 50 mL of glacial 
acetic acid. 

Titrimetric system 
(See Titrimetry (541).) 

Modę: Direct tltration 
Titrant: 0.1 N perchiorlc add VS 
Endpoint detection: Potentiometric 
Analysls: Dissolve the Sample En 3 mL of formie add 
and 50 ml of glacial acetic add. TEtrate with the Titrant 
Perform the Blank determlnation. 

Calcu late the percentage of phenylalanine (C 0 H 11 NO 2 ) 
in the Sample taken: 

Result = {[(V s - V B ) x N x F\/W) X 100 

Vs = Titrant volume consumed by the Sampie (mL) 

V B - Titrant volume consumed by the Blank (mL) 

N = actua! norma! ity of the Titrant (mEq/mL) 

F - equivalenoy factor, 165.2 mg/mEq 

W = Sample wejght (mg) 

Acceptance criteria: 98.5%-1Q1.5% on the drted basis 

impurities 

e Re$idue on Icnition (281): NMT 0.4% 

* Chloride and Sulfate, Chloride (221) 

Standard solution: 0.50 mL of 0.020 N hydrochloric 
add 

Sample: 0.73 g of Phenylalanine 
Acceptance criteria: NMT 0.05% 

* Chloride and Sulfate, Sulfate (221) 

Standard solution: 0.10 mL of 0.020 N sulfunc add 
Sample: 0.33 g of Phenylalanine 
Acceptance criteria: NMT 0.03% 

* Iron (241): NMT 30 ppm 


Delete the fottowing: 

•* Heavy Metals, Method ii (231): NMT 15 ppm* (omciai 1 - 

|in-2DU) 

• Related Comrounds 

Diluent; dacia! acetic add and water (1:1) 

Standard solution: 0.05 mg/mL of USP 
uPhenyfalanlne RS in Diluent. [Notę—T his solution has a 
concentration equivalent to 0.5% of that of the Sample 
solution.] 

System suitability solution: 0.4 mg/mL each of USP 
uPhenylalanine RS and USP i-Tyrosine RS In Diluent 
Sampie solution: 10 mg/mL ot Phenylalanine in Diluent 
Chrom atographk system 
(See Chromatography (62 1 ), Thin-tayer Chromoto- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm fayer of chromatographic silica 
gel mixture 

Application vo!ume: 5 pL 

Developing solvent system: Butyl alcohol, glacial ace¬ 
tic acid, and water (3:1:1) 

Spray reagent: 2 mg/mL of ninhydrin in a mixture of 
butyl alcohol and 2 N acetic add (95:5) 

System suitability 

Suitability requirements: The chromatogram of the 
System suitability solution exhibits two dearfy sepa- 
rated spots. 

Analysis 

Samples: Standard solution, System suitability solution , 
ano Sampie solution 

After air-drying the piąte, spray with Spray reagent , and 
heat between lOO' 3 and 105° for 15 min. Examine the 
piąte under whlte light. 
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Acceptance criteria: Any secondary spot of the Somple 
sofution is not larger or morę intense than the principal 
spot of the Standard sofution . 

!ndividual impurities: NMT 0*5% 

To tal Jmpurities: NMT 2,0% 

SPECIFIC TE5TS 

® Optical ROTATtON, Spedfic Rotation {781 S) 

Sample sofution: 20 mg/ml in water 
Acceptance criteria: -32.7° to -34.7° 
o pH {791) 

Sample solution: 10 mg/mL solution 
Acceptance criteria: 5.4-6.0 

* Loss ON Drykng <731 >: Dry a sample at 7 05 G for 3 h: it 

loses NMT 0.3% of its weight. 

ADDITflONAL REQUiREIVIEN¥S 

* Packacing and Storage; Preserve in well-dosed 

containers. 

* OSP Reference Standards (11) 

USP L-Phenylalanine RS 
USP L-Tyrosine RS 


Phenylbutazone 



O 


Ct9H 2D N 2 0 2 308.37 

3,5-Pyrazolidinedione, 4-butyf-1,2-diphenyk 
4-Butyl-1,2-dipheny]-3,5-pyrazolidinedi0ne [50-33-9], 

» Phenylbutazone contains not less than 

98.0 percent and not morę than 102.0 percent of 

C^HioNaO^ calculated on the dried basis, 

Packaglng and storage—Preserve in tight containers. 

USP Reference standards {11)— 

USP Phenylbutazone RS 
Bdentification— 

A: Infrored Ahsorption (197K). 

B: Ultravioiet Ahsorption {197U)— 

Solution: 10 pg per mL. 

Medium: sodium hydroxide solution (1 in 2500). 

Absorptivtties at 264 nm, ca ku lated on the dried basis, do 
not dlffer by morę than 2.0%. 

EVleBtmg rangę (741): between 104° and 107°, 

Loss on dryfng {731)—Dry it in vatuum at a pressure of 
30 ± 10 mm of mertury at 80° for 4 hours: it loses not monę 
than 0.5% of its weight. 

Residue on ignition {281): not morę than 0.1%, 2.0 g 
being used for the test. 

Chloride (221)—Boil 2.0 g wlth 60 mL of water for 5 min- 
utes, cool, and filter, To a 30-ml portion of the filtrate add 
1 mL of 2 N nitric acid and 1 mL of silver nitrate TS: the 
filtrate shows no morę chloride than corresponds to 0,10 mL 
of 0,020 N hydrochloric acid (0.007%). 

Sylfate (221)—To a 30-mL portion of the fittrate obtained 
in the test for Chloride add 2 mL of barlum chloride TS: the 
mixture shows no morę sulfate than corresponds to 0,10 mL 
of 0.020 N sulfuric acid (0.01%), 


Delete the foliowing: 

®Heavy metals, Method II (231): 0.00?%.* h^oib) 

Assay— 

Acetale buffer —Transfer 2.72 g of sodium acetate to a 
1000-mL beaker, and dissolve in about 700 ml of water. 
Adjust with glacial acetic acid to a pH of 4.1, Filter through 
a 0.5-pm filter, dilute with filtered water to 1 000 mL, and 
mix. 

Mobile phase —Prepare a filtered and degassed mixturę of 
acetonitrile with 560 mL of Acetate buffer (440:560). Make 
adjustments if necessary (see System Suitabiiity under Chro- 
matography (621)). 

Internal standard solution —Dissolve 300 mg of desoxycor- 
ticosterone acetate in 200 mL of aceton i Lrile, and mix. 

Standard p repa radon —Dissoke an a cc u ratę ly weighed 
quantity of USP Phenylbutazone RS in acetonitrile, with the 
a id of sonication, and dilute quantitative|y with aceton itrile 
to obtain h a solution having a concentration of about 1,4 mg 
per mL. Pipet 10 mL of thrs solution into a 50-mL volumetric 
fiask, add 10,0 mL of internai standard solution , dilute with 
acetonitrile to volume, and mix. [NOTĘ—Use thrs solution 
within 8 hours of its preparation.] 

Assay preparation ^Transfer about 140 mg of PhenyJbuta- 
zone, accurately weighed, to a 100-mL volumetric fiask, add 
75 mL of acetonitriie, and sonicate to dissolve. Dilute with 
acetonitrile to volumą and mix. Pipet 10 mL of thrs solution 
info a 50-mL volumetric fiask, add 10.0 mL of Internaf stan¬ 
dard solution, dilute with acetonitrile to volume, and mrx. 
[notę —Use this sofution within 8 hours of fts preparation.] 

Chromatographic system (see Chromatography (62 1))—The 
liąuid chromatograph is eauipped with a 254-nm detector 
and a 4,6-mm x 25-cm column that contains packrng L7, 
preceded by a pre-column that contains packrng L2. The 
flow ratę is about 2.4 mL per minutę, Chromatograph the 
Standard preparation , and record the peak responses as di- 
rected for Procedurę: the resolution, R, of phenylbutazone 
and the intemal standard is not less than 3.5, and the rela- 
tive standard deviatlon of the ratio of their peak responses 
in replicate injections is not morę than 2,0%. 

Procedurę —Sępa ratę ly inject equa! volumes (about 25 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. The relative retention 
times are about 1.0 for the internal standard and 0.7 for 
phenylbutazone. Calcufate the quantity, in mg, of 
Ci9H 2 oNa0 2 in the portion of Phenylbutazone taken by the 
formula: 

500C(Ru t Rs) 

in which C is the concentration, in mg per mL, of U5P 
Phenylbutazone RS in the Standard preparation; and Ru and 
Rs are the ratios of the peak response of the phenylbutazone 
to that of the Internaf standard for the Assay preparation and 
the Standard preparation , respectively. 


Phenylbutazone Bolaises 

» Phenylbutazone Boluses contain not less than 
90.0 percent and not morę than 11 0.0 percent of 
the labeled amount of phenylbutazone 
(Ci 9 H 20 N 2 O 2 ) and nominally not less than 1 g of 
phenylbutazone per bolus. 

Packagmg and storage— Preserve in welhclosed contain¬ 
ers. 
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Labeling— Label Boiuses to indicate that they are for veteri- 
nary use onEy. 

USP Reference standards (11}— 

USP Phenylbutazone RS 

9 d ent if icati on— 

A: Transfer a portion of powdered Boiuses, equivalent to 
about 500 mg of phenylbutazone, to a 250-mL conical fiask, 
add 100 mL of solvent hexane, and heat: the mixture under 
reflux for 15 minutes. Filter the hot mixture, and altów the 
filtrate to coo!. Separate the crystals thus formed by flltra- 
tion, and dry in vacuum at 80° for 30 minutes; the phenyl¬ 
butazone so obtained responds to Identification test 4 under 
Phenyfbuta zonę, 

B: The retention time of the phenylbutazone peak in the 
chrom a tog ram of the Assay preparation co r responds to that 
in the ehromatogram of the Standard preparation, as ob~ 
tained in the Assay, 

Disinfegration (701): 45 minutes with disks, determined 

as dłrected for Uncoated Tablets, simulated gastric fluid be- 
ing used as the immersion fluid. 

Uniform ity of dosage urn its (905)—meet the require- 
ments for Weight Variation. 

Assay — 

Acetote buffer\ Mobile phase, internal standard soiution. 
Standard preparation, and Chromatographic system —Proceed 
as directed in the Assay under Phenylbutazone. 

Assay preparation —-Wetg h and finely powder a PhenyEbu- 
tazone Bolus. Transfer an accurately weighed portion of the 
powder, equivalent to about 500 mg of phenylbutazone, to 
a 250-mL volumetric fiask. Transfer 10.0 ml of water to the 
fiask, and shake by mechanical means for 15 minutes. Add 
about 120 mL of acetonitrile, and sonicate until insoluble 
materiał is dispersed into fine particles. Shake by mechanical 
means for 20 minutes, dilute with acetonitrile to volume, 
and mix* Transfer 7.0 mL of this soiution to a 50-mL volu- 
metric fiask, add 10.0 ml of Internal standard soiution, dilute 
with acetonitrife to volume, and mfx. Pass a portion of this 
soiution through a filter having a porosity of 0.5 pm or 
finer, discarding the first few mL of the filtrate. Use the elear 
filtrate as the Assay preparation. [NOTĘ—Use this soiution 
with i n 8 hours of Its preparation.] 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Phenylbutazone. Calcu lale the guantity, In mg, of 
C 19 H 20 N 2 O 2 in the portion of the Bolus taken by the 
formula: 

178ÓC(/W R s ) 

in which C is the concentration, in mg per mL, of USP 
Phenylbutazone RS in the Standard preparation, and R u and 
Rs are the ratios of the peak responses of phenylbutazone to 
that of the interna! standard obtained from the Assay prepa¬ 
ration and the Standard preparation , respective!y. 


Płierayibutazoirae SnjectSon 

» Phenylbutazone Injection is a sterile soiution of 
Phenylbutazone in Sterile Water for Injection. It 
contains not less than 90.0 percent and not morę 
than 110.0 percent of the labeied amount of 
C19H20N2O2. 

Packaging and storage— Preserve in single-dose or mufti- 
pie-dose containers, preferabiy of Type I glass. Protect from 
light, and storę in a refrigerator. 

labeling—La bel Injection to indicate that it is for veterinary 
use only. 


USP JReference startdards (11)— 

USP Phenylbutazone RS 

Clarify of soiution—The Injection is essentially free from 
particles of foreign matter that can be observed on visual 
inspection. 

Identification— 

A: Transfer a volume of Injection, equivalent to about 
500 mg of phenylbutazone, to a 250-mL conical fiask, add 
100 mL of soivent hexane, and heat the mixture under re~ 
flux for 15 minutes* Filter the hot mixture, and allow the 
filtrate to cooL Separate the crystals thus formed by fiitra- 
tion, and dry in vatuum at 80° for 30 minutes: the phenyl¬ 
butazone so obtained responds to Identification test A under 
Phenylbutazone. 

B: The retention time of the phenylbutazone peak in the 
ehromatogram of the Assay preparation corresponds to that 
in the ehromatogram of the Standard preparation as ob¬ 
tained in the Assay. 

Sten Hity Tests (71)—Et meets the requirements when 
tested as directed for Membranę Filtration under Test for Ste - 
rility of the Product to be Examined * 

Bactena! Endotoxins Test (85)—It contains not morę 
than 1 *1 USP Endotoxin Units per mg of phenylbutazone, 
pH (791): between 9.5 and 10.0. 

Otber regwirements—It meets the reguirements under in¬ 
jection s and fmplanted Drug Products {!)* 

Assay— 

Acetote bufferMobile phase , interna! standard soiution, 
Standard preparation , and Chromatographic system —Proceed 
as directed in the Assay under Phenylbutazone. 

Assay preparation —Transfer an accurately measured voh 
ume of Injection, equivaient to about 200 mg of phenylbu¬ 
tazone, to a 100-mL volumetric fiask. Dilute with acetonitrile 
to volume, and mix. Transfer 7.0 mL of this soiution to a 
50-mL volumetric fiask, add 10.0 mL of Interna! standard so¬ 
iution , dilute with acetonitrile to volume, and mix. [notę— 
Use this soiution within 8 hours of its preparation.] 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Phenylbutazone. Calculate the quantity, in mg, of 
CiyhboNzOz in each mL of the Injection taken by the 
formula: 

350(C/ V)(Ru / Rs) 

in which C is the concentration, in mg per ml, of USP 
Phenylbutazone RS in the Standard preparation, V is the vol- 
ume, in mL, of Injection taken to prepare the Assay prepara¬ 
tion , and Ru and R s are the ratios of the peak responses of 
phenylbutazone to that of the internal standard obtained 
from the Assay preparation and the Standard preparation, re- 
spectively. 


PhemylfoŁitazone TabOets 

» Phenylbutazone Tablets contain not less than 
93*0 percent and not morę than 107*0 percent of 
the labeied amount of phenylbutazone 
(C 19 H 20 N 2 O 2 ) and nominaily not morę than 
200 mg of phenylbutazone per Tablet. 

Packaging and storage —Preserve in tight containers. 
LabeBmg —Labę! Tablets to indicate that they are for veteri- 
nary use only. 

USP Reference standards (II)— 

USP Phenylbutazone RS 

Identification —Transfer to a 250-mL conical fiask a por¬ 
tion of powdered Tablets, equivaient to about 500 mg of 
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phenyibutazone, add 100 mL of solvent hexane, and heat 
the mlxture under reflux for 1 5 minutes. Fil ter the hot mix- 
ture, and allow the filtrate to cool. Separate the crystals thus 
formed by fEltration, and dry in vacuum at 80° for 30 mEn- 
utes: the phenyibutazone so obtalned responds to Identifica- 
tion test A under Phenyibutazone. 

Dissolution (711)— 

Medium; pH 7.5 stmuJated intestinal fluid TS (without the 
enzyme); 900 mL, 

Apparatus 1: 100 rpm, 

Time: 30 minutes. 

Procedurę —Determine the amount of C 19 H 20 N 2 G 2 dis- 
sotved by empbying UV absorption at the wavelength of 
maximum absorbance at about 264 nm on filtered portion s 
of the solution under test, suitably diluted, if necessary, wlth 
Medium, using a suitabfe spectrophotometer, 1-cm cells, 
and Medium as the blank, in comparison with a solution of 
known concentration of USP Phenyibutazone RS in the same 
Medium. 

Toierances —Not less fhan 70% (Q) \s dissolved in 30 min¬ 
utes, 

Unfformify of dosage iiinits (905): meet the requEre- 
menfs. 

Procedurę for content uniformity —Transfer 1 Tablet to a 
1QG-mL volumetrfc fiask, add 60 mL of methanol, and shake 
by mechanical means for about 20 minutes or until the tab- 
let is completely dislntegrated. Dilute with methanol to vol- 
umą and mlx, Filter a portion of mixture, disearding the 
first 10 ml of the filtrate. Dilute an accurately measured por¬ 
tion of the filtrate with sodium hydroxide solution (1 in 
2500) to obtain a solution containing about lOpg per mL. 
Prepare a solution of USP Phenyibutazone RS in methanol 
having a known concentration of about 1 mg per mL, 
Quantitatively dilute a portion of this solution with sodium 
hydroxide solution (1 En 2500) to obtain a Standard solution 
having a finał known concentration of about lOpg per ml. 
Concomitantly determine the absorbances of the solution 
from the Tablet and the Standard solution at the wave- 
length of maximum absorbance at about 264 nm with a 
suitable spectrophotometer, ustna sodium hydroxlde solu¬ 
tion (1 in 2500) as the blank, CaTcutate the quantlty, in mg, 
of C 19 H 20 N 2 O 2 in the TabEet by the formula: 

(' TC/D)(Au / A s ) 

in which T is the labeled ąuantity, En mg, of phenylbuta- 
zonę in the Tablet; C is the concentration, in jig per mL, of 
USP Phenyibutazone RS In the Standard solution; D is the 
concentration, in pg. per mL, of phenyibutazone in the solu¬ 
tion from the Tablet based on the labeled quantity per Tab¬ 
let and the extent of dllution; and Au and As are the ab- 
sorbances of the solution from the Tablet and the Standard 
solution, respectively, 

Assa y — 

Acetate buffer , Mobile phase, Interna! standard solution , 
Standard preparation , and Chromatographic system —Proceed 
as dlrected in the Assay under Phenyibutazone. 

Assay preparation —Weigh and finely powder not fewer 
than 20 Tabiets. Accurately weigh a portion of the powder, 
equivalent to about 500 mg of phenyibutazone, and transfer 
to a 250-mL volumetnc fiask. Pipet 50 mL of water into the 
fiask, and shake by mechanical means for 15 minutes. Add 
about 120 mL of acetonitrlfe, and sonicate until insoluble 
materia! is dispersed into fine partides. Shake by mechanical 
means for 20 minutes, dilute with acetonitrile to volume, 
and mix, Centrifuge a portion of this solution. PEpet 7 ml of 
the solution into a 50-mL volumetric fiask, add 10,0 mL of 
internal standard solution , dilute with aceton itrile to vofume, 
and mix. Pass a portion through a 0.5-pm filter, disearding 


the first few ml of the filtrate. [notę—U se fchfs solution 
within 8 hours of its preparation.] 

Procedurę—Proceed as directed for Procedurę In the Assoy 
under Phenyibutazone. Calculate the quantity, in mg, of 
phenyibutazone (C^LboNzCb) in the portion of Tabiets taken 
by the formula: 


1 786C (Ru / Rs) 

in which C Is the concentration, in mg per mL, of USP 
Phenyibutazone RS in the Standard preparation; and Ro and 
Rs are the ratros of the peak response of phenyibutazone to 
that of the internal standard for the Assay preparation and 
the Standard preparation , respective!y. 


PhenyBephrSne BStartrate 




C9H13NO2 ■ CiHóOs BI 7.29 

Benzenemethanol, 3-hydroxy-o.-[(methylamEno)methyl]-, 
(2P,3/?)-2,3-dihydroxybutanedioate (1:1) (salt); 
(P)-(-ym-Hydroxy-o:-[(methy!amino)methyf]benzy! alcoho! 
hydrogen tartrate [17162-39-9]. 

DEFINITION 

Phenylephrine Bltartrate contalns NLT 98.0% and NMT 
102 . 0 % of phenylephrine bltartrate (C 0 H 13 NG 2 - C. f H&O e ), 
calculated on the dried basis. 

IDENTIFICATION 
O A. INFRARED ABSORPTION (197K) 

* B. Identification Tests—General, Tartrate (191) 

Sam ple: The al kalinę filtrate from the test for Optical 
Rotation (781S), Specific Rotation 
Acceptanee criteria: The Sampie responds posili vely to 
the test for Tartrate in Identification Tests—General (191}♦ 
C The retention time of the major peak of the Sampie 
solution corresponds to that of tne Standard sofution , as 
obtalned in the Assay. 

ASSAY 

* Procedurę 

Buffer: Dissolve 3.25 g of 1 -octanesulfonic acid sodium 
salt monohydrate in 1 L of water, and adjust with 3 M 
phosphoric add to a pH of 2.8, 

Solution A: Aceton itrile and Buffer (10:90) 

Solution B: Acetonitrlle and Buffer (90:10) 

Mobile phase: See Tobie 1 . 


Table 1 


Time 

( min ) 

Solution A 
(°/ o ) 

Solution B 
(%1 

0 

93 

7 

10 

70 

30 

10.1 

93 

7 

18 

93 

7 


Diluent: Solution A and Solution B (80:20) 

Standard solution: 0.6 mg/mL of USP Phenylephrine 
Hydrochlonde RS in Diluent 

Sampie solution: 0,9 mg/mL of Phenylephrine Bitar- 
trate in Diluent 
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Chromatographic system 

(See Chromatograpny (621 >, System Suitability) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.0-mm x 5.5-cm; 3-pm packing LI 
Column temperaturę: 45° 

Flow ratę: 1.5 mL/min 
Injection vofume: 4 |llL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Tailmg factor: NMT 1;9 
Relath/e standard deviation: NMT 0.73% 

Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of phenylephrine bitartrate 
(CgHiaNO^ ■ CłHóOe) in the portion of Phenylephrine 
Bitartrate taken: 

Result - { rufrs ]) x (G/G) x (M f ,fM r2 ) x 100 

r u - peak response of phenylephrine from the 
Sample solution 

rj - peak response of phenylephrine from the 
Standard solution 

G =s concentration of USP Phenylephrine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu ~ concentration of Phenylephrine Bitartrate in 
the Sample solution (mg/mL) 

M r j - molecular weight of phenytephrine bitartrate, 
317.29 

M f 2 = molecular weight of phenylephrine 
hydrochloride, 203.67 

Acceptance criteria: 98.0%-102.G% on the dried basis 

UUIPURITIES 

* Residue on Ignition (281): NMT 0.1% 

* ORGANK IMPURITIES 

Buffer, Solution A, Solution B, Mobile phase, and Dilu- 
ent: Proceed as directed in the Assay. 

System suitability solution: 1.0 mg/mL of USP Phenyl¬ 
ephrine Hydrochloride RS and 0.9 j±g/mL each of USP 
Norphenylephrine Hydrochloride RS and USP Phenyl¬ 
ephrine Related Compound C RS in Diluent 
Standard solution: 0.001 mg/mL each of USP PhenyL 
ephrine Hydrochloride RS, USP Norphenylephrine Hy- 
drochtoride RS, USP Phenylephrine Reiated Compound 
C RS, USP Phenylephrine Related Compound D RS, and 
USP Phenylephrine Related Compound E RS in Diluent 
Blank: 0.8 mg/mL of i(+)-tartaric acid in Diluent 
Sample solution: 1,56 mg/mL of Phenylephrine Bitar¬ 
trate in Diluent 
Chromatographie system 
(See Chromatograpny (621X System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4-mm x 5.5-cm; 3-jim packing LI 

Column temperaturę: 45° 

Flow ratę: I.5mL/min 
Injection volume: 4 ul 
System suitability 

Samples: Sysfem suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 1.5 between norphenyfephrine and 
phenylephrine and NLT 1.5 between pnenylephrine 
and phenylephrine related compound C, System suit¬ 
ability solution 

Re!ative standard deviation: NMT 5% for 
norphenylephrine, phenylephrine, phenylephrine re¬ 
lated compound C, phenylephrine related compound 
D, and phenylephrine related compound E, Standard 
solution 


Analysis 

Samples: Standard solution , Blank, and Sample solution 
Examine the chromatogram of the Blank for the peaks, 
and disregard any corresponding peaks observed in 
the chromatogram of the Sample solution > 

Calculate the percentage of narphenylephrine as free 
base in the portion of Phenylephrine Bitartrate taken: 

Result = (rufrs) x (G/G) x (M rf /M r2 ) x 100 

ru - peak response of norphenylephrine from the 
Sample solution 

r 5 - peak response of norphenylephrine from the 
Standard solution 

Cs - concentration of USP Norphenylephrine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = concentration of Phenylephrine Bitartrate in 
the Sample solution (mg/mL) 

Mn = molecular weight of norphenylephrine as free 
base, 153.18 

Mn = molecular weight of norphenylephrine as 
hydrochloride salt, 189,64 
Calcu la te tne percentage of phenylephrine related 
compound C as free Base in the portion of 
Phenylephrine Bitartrate taken: 

Result = (rufrs) x (G/G) x (M f j/M r2 ) x 1 00 

ru - peak response of phenylephrine related 
compound C from the Sample solution 
r$ - peak response of phenylephrine related 

compound C from the Standard solution 
Cs - concentration of USP Phenylephrine Related 
Compound C RS in the Standard solution 
(mg/mL) 

Cu = concentration of Phenylephrine Bitartrate in 
the Sample soiution (mg/mL) 

Mri - molecular weight of phenylephrine related 
compound C as free base, 165.19 
M r2 ~ molecular weight of phenylephrine related 
compound C as hydrochloride salt, 201,65 
Calculate the percentage of phenylephrine related 
compound D in the portion of Phenylephrine Bitartrate 
taken: 

Result - ( rufr 5 ) x (G/G) x 1 00 

ru ~ peak response of phenylephrine reiated 
compound D from the Sample solution 
rs - peak response of phenylephrine related 

compound D from the Standard solution 
Cs “ concentration of USP Phenylephrine Related 
Compound D RS in the Standard solution 
(mg/mL) 

Cu = concentration of Phenylephrine Bitartrate in 
the Sample solution (mg/mL) 

Calculate the percentage of phenylephrine related 
compound E as free base in the portion of 
Phenylephrine Bitartrate taken: 

Result = (rufrs) x (G/G) x (M r ifM r2 ) x 100 

ru - peak response of phenylephrine reiated 
compound E from the Sample solution 
rs - peak response of phenylephrine related 
compound E from the Standard solution 
Cs - concentration of USP Phenylephrine Related 
Compound E RS in the Standard solution 
(mg/mL) 

G = concentration of Phenylephrine Bitartrate in 
the Sample solution (mg/mL) 

Mrj - molecular weight of phenylephrine related 
compound E as free base, 255,31 
M r2 - molecular weight of phenylephrine reiated 
compound £ as hydrochloride salt, 291.77 
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Catculate the percentage of any individual unspecified 
Inipurity in tne portion of Phenyiephrine Bitartrate 
taken: 


Result - (ruin) x (Q/Cu) x x 100 

fu - peak response of each unspecified rmpurity 
from tne Sampie solution 

fs - peak response of phenyiephrine from the 
Standard solution 

Cs - concentration of USP Phenyiephrine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - concentration of Phenyiephrine Bitartrate in 
the Sampie solution (mg/mL) 

Hi = molecular weight of phenyiephrine bitartrate, 
317,29 

Hz = molecular weight of phenyiephrine 
hydrochloride, 203.67 

Acceptance criteria: See Tobie 2 . Disregard any peaks 
below 0.05%, 


Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%) 

Norphenylephrine 

0,9 

0,2 

Phenyiephrine 

1.0 

_ 

Phenyiephrine related compound 

C 

1.2 

0.1 

Phenyiephrine related compound 

D 

2.9 

0.2 

Phenyiephrine related compound 

E 

3.1 

0.1 

Any indMdual unspecified 
impunty 

— 

0.1 

Tota! impurities 

— 

0.5 


5PECIFIC TESTS 

* Opticał Rotation, Specific Rotation ( 781S) 

Sampie solution: Prepare a solution of about 240 mg/ 
mL of PhenyJephnne Bitartrate in water. Make the solu- 
tion slightly alkallne by adding concentrated ammo- 
nium hydroxide dropwise* Rub the wali of the vesse! 
with a glass rod so that the base precipitates out. Filter 
the base under suction, wash with a little water and 
acetone, and dry at 105° for 2 h. Prepare and measure 
a 50-mg/mL solution of base predpitate in 1 M hydro- 
chloric acid, 

Acceptance criteria: -53° to -57° 

« PH (791) 

Sampie solution: 10% w/v aqueous solution 
Acceptance criteria: 3. 0^.0 

* Loss OM Dryinc (731} 

Analysrs: Dry at 105° to a constant weight 
Acceptance criteria: NMT 0,5% 

ADDITIONAl REQUIREMENT5 

* Packagimc AMD Storage: Preserve in tight, fight-resistan: 

containers. Storę at controlled room temperaturo. 

® USP reference standards (11) 

USP Norphenylephrine Hydrochloride RS 
3~{2-Amino-1 -hydroxyethy!)phenol hydrochloride. 
CeHnNO, ■ HCI 189.64 
USP Phenyiephrine Bitartrate RS 
USP PhenyJephnne Hydrochloride RS 
USP Phenyiephrine Related Compound C RS 
1 “(3-Hydroxyphenyl)-2-(methylamino)ethan-1 -one 
hydrochloride. 


GHiiNO; * HCI 201.65 
USP Phenyiephrine Related Compound D RS 
(/?)-3-{2-[Benzyl(methyl)amino]-1-hydroxyethyl}phenoL 
C lfi H, 9 NO* 25733 

USP Phenyiephrine Related Compound E RS 
2“[Benzyl(methyl)amino]-1-(3-hydroxyphenyl)ethan- 
1 -one hydrochloride, 

C w Hi7N0a« HCI 291J7 


Phenyiephrine Hydrochloride 



C 9 H t 3 N0 2 . HCI 203.67 

Benzenemethanol, 3-hydroxy-a-[(niethylamino)methyl]-, hy- 
drochloride (/?)-; 

(-)-m-Hydroxy-a-[(methylarnino)rnethyl]benzyl alcohol hy¬ 
drochloride [61-76-7]. 

DEF1NIT90N 

Phenyiephrine Hydrochloride contalns NLT 98.0% and NMT 
102.0% of phenyiephrine hydrochloride (C 9 H 13 NO 2 ■ HCI), 
calculated on the dried basis. 

IDENTIFICATION 

a A, INFRARED AbSORPTION (197K) 

® B. Identification Tests—General, Chloride (191) 

Sampie solution: 10 mg/mL 
Acceptance criteria: Meets the requlrement$ 

* C. The retention time of the major peak of the Sampie 
solution corresponds to that of tne Standard solution, as 
obtafned In the Assoy. 

ASSAY 

9 Procedurę 

Buffer: Dissolve 3,25 g of 1 -octanesulfonlc acid sodium 
salt monohydrate in 1 L of water, and adjust with 3 M 
phosphoric acid to a pH of 23, 

Solution A: Acetonitnle and Buffer (10:90) 

Solution B: Acetonltrlle and Buffer (90:10) 

Mobile phase; See labie L 


Table 1 


Time 

Solution A 

Solution B 

(min) 

(%) 

(%> 

0 

93 

7 

3 

93 

7 

13 

70 

30 

14 

93 

7 

16 

93 

7 


Diluent: Solution Aa nd Solution B (80:20) 

Standard solution: 0.4 mg/mL of USP Phenyiephrine 
Hydrochloride RS in Diluent 

Sampie solution: 0.4 mg/mL of Phenyiephrine Hydro¬ 
chloride in Diluent 
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Chromatographic system 

(See Chroma Log ranhy (621}, System Suita bil i ty.) 

Modę: LC 

Detector: UV 215 nnn 

Coiumn: 4.0-mm x 5.5-cm; 3-unn packing LI 
Column temperaturę: 45° 

Flow ratę: 1.5 mL/min 
Injection volume: 1 0 pL 
System suitabifrty 
Sam ple: Standard solution 
Suitabllity requirements 
Tarling factor: NMT 1.9 
Relative standard deviation: NMT 0,73% 

Analysb 

Samptes: Standard solution and Sample solution 
Cafculate the percentage of phenylephrine hydrach lo- 
ride (C 9 H 13 NG 2 * HC3) In the portion of Phenylephrine 
Hydrochloride taken: 

Result = ( ru/r $) x ( QfC u ) x 100 

ru = peak response of phenylephrine from the 
Sampte solution 

r s = peak response of phenylephrine from the 
Standard solution 

Cs = concentration of USP Phenylephrine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = concentration of Phenylephrine Hydrochloride 
in the Sample solution (mg/mL) 

Acceptance criteria: 98.0%-l 02.0% on the dried basis 

IMPUR1TIES 

• RESIDUE ON 0GNIT1ON (281): NMT 0.2% 

* Chiorbde and Sulfate, Sulfate (221) 

Standard solution: 04 0 mL of 0.020 N sulfuric acid 
Sample solution: 50 mg in 25 mL of water 
Acceptance criteria: The Sample solution shows no 
morę turbidity than corresponds to that of the Standard 
solution (0.20%). 

a ORGANiC IMPURITIES 

Buffer, Solution A, Solution B, Mobile phase, Diluent, 
and Chromatographic system: Proceed as dlrected in 
the Assay. 

System surtability solution: 1,0 mg/mL of USP Phenyl¬ 
ephrine Hydrochloride RS and lOpg/mL each of USP 
Norphenylephrine Hydrochloride RS and USP Phenyl¬ 
ephrine Related Compound C RS in Diluent 
Standard solution: 0.001 mg/mL each of USP Phenyl¬ 
ephrine Hydrochloride RS, USP NorphenyJephrine Hy- 
drochforide RS, USP Phenylephrine Related Compound 
C RS, USP Phenylephrine Related Compound D RS, and 
USP Phenylephrine Related Compound E RS in Diluent 
Sample solution: 1.0 mg/mL of Phenylephrine Hydra¬ 
ch fori de in Diluent 
System surtability 

Sampfes: System suito bili ty solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 1.5 befween norphenylephrine and 
phenylephrine and NLT 1*5 between phenylephrine 
and phenylephrine related compound C, System suit¬ 
ability solution 

Relative standard deviation: NMT 5% for 
norphenylephrine, phenylephrine, phenylephrine re¬ 
lated compound C phenylephrine related compound 
D, and phenylephrine related compound E, Standard 
solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calcu!ate the percentage of norphenylephrine as free 
base in the portion of Phenylephrine Hydrochloride 
taken: 

Result = (ru/rs) x (C 5 / Q>) x (Mn/M r2 ) x 100 ' 


ru - peak response of norphenylephrine from the 
Sample solution 

rs ~ peak response of norphenylephrine from the 
Standard solution 

C 5 = concentration of USP Norphenylephrine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu - concentration of Phenylephrine Hydrochloride 
in the Sample solution (mg/mL) 

M tl = molecular weight of norphenylephrine as free 
base, 153.18 

M r z - molecular weight of norphenylephrine as 
hydrochloride salt, 189.64 
Calculate tne percentage of phenylephrine related 
compound C as free base in the portion of 
Phenylephrine Hydrochloride taken: 

Result - (ru/rs) x (C s /Cu) x (Hi/Kj) x 100 

fu - peak response of phenylephrine related 
compound C from the Sample solution 
rs = peak response of phenylephrine related 
compound C from the Standard solution 
Cs ~ concentration of USP Phenylephrine Related 
Compound C R$ in the Standard solution 
(mg/mL) 

Cu = concentration of Phenylephrine Hydrochloride 
En the Sample solution (mg/mL) 

M r j = molecular weight of phenylephrine related 
compound C as free base, 165.19 
M r z = molecular weight of phenylephrine related 
compound C as hydrochloride salt, 201*65 
Calculate the percentage ot phenylephrine related 
compound D in the portion of Phenylephrine 
Hydrochloride taken: 

Result = (ru/rs) x (C s/Cu) X 1 00 

ru = peak response of phenylephrine related 
compound D from the Sample solution 
r$ ~ peak response of phenylephrine related 
compound D from the Standard solution 
Cs - concentration of USP Phenylephrine Related 
Compound D RS in the Standard solution 
(mg/mL) 

Cu - concentration of Phenylephrine Hydrochloride 
in the Sample solution (mg/mL) 

Calculate the percentage of phenylephrine related 
compound E as free base In the portion of 
Phenylephrine Hydrochloride taken: 

Result = (fu/fs) x (Cs/Cu) x (M r i/M r2 ) x 100 

ru - peak response of phenylephrine related 
compound E from the Sample solution 
r$ ~ peak response of phenylephrine related 
compound E from the Standard solution 
Cs - concentration of USP Phenylephrine Related 
Compound E RS in the Standard solution 
(mg/mL) 

Qr = concentration of Phenylephrine Hydrochloride 
in the Sample solution (mg/mL) 

Mfi = molecular weight of phenylephrine related 
compound E as free base, 255.31 
M r z - molecular weight of phenylephrine related 
compound E as hydrochloride salt, 291.77 
Calculate the percentage of any individual unspedfied 
impurity in tne portion of Phenylephrine Hydrochloride 
taken: 

Result ^ (ru/rs) x (Cs/Cu) x 100 

ru = peak response of each unspedfied impurity 
from the Sample solution 

rs = peak response of phenylephrine from the 
5 tan da rd solution 
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Q - concentration of USP Phenylephrine 

Hydrochloride RS in the Standard soiution 
(mg/mL) 

C it = concentration of Phenylephrine Hydrochloride 
in the Sample soiution (mg/m L) 

Acceptance criteria: See Table 2, Disregard any peaks 
befow 0,05%. 


Table 2 


Name 

ReEative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (°/o) 

Norphenytephrine 

0.9 

0.10 

Phenyleph rine 

1.0 

_ 

Phenylephrine related 
compound C 

1.3 

0.1 

Phenylephrine related 
compound D 

3.8 

0.10 

Phenylephrine related 
compound E 

4.0 

0.1 

Any individual 
unsoecified impuhty 

— 

0,10 

To tal imourities 

— 

0,2 


SPECiFIC TEST5 

* OPTICAL RoTATION, Specific Rotation (781S) 

Sample soiution: 50 mg/mL in water 
Acceptance criteria: ^43° to -47° 

® Loss on Drying (731) 

Anatysis: Dry at 105° for 2 h. 

Acceptance criteria: NMT 1.0% 

ADDITIONAL REQUIRE1MENT5 

e Packaging and Storage; Preserve In tlght, light-resistant 
containers. Storę at 25°, excursIons permitted between 
15° and 30 D , 

* USP Reference Standards (11} 

USP Norphenylephrine Hydrochloride RS 
3-(2-AmIno-l 4nydroxyetnyl)phenol hydrochloride. 
C b HiiN0 2 ■ HCI 189.64 
USP Phenylephrine Hydrochloride RS 
USP Phenylephrine Related Compound C RS 
1 -(3-Hydroxyphenyl)-2-(methy3amino)ethan-l -one 
hydrochloride. 

CflHnNCfe.HCI 201.65 
USP Phenylephrine Related Compound D RS 
(R)-3-{2-[Benzyl(methyl)ammo]-1 -hydroxyethyl]phenoL 
C 16 HT 9 NO 2 257.33 

USP Phenylephrine Related Compound E RS 
2-[Benżyf(rnethyi)a m;no]-1 -(3-hydroxy phenyl)eth a n- 
1 -one hydrochloride. 

Ci*H 1? NCV HCI 291.77 


Phenylephrine Hydrochloride Injection 

» Phenylephrine Hydrochloride Injection is a ster- 
ile soiution of Phenylephrine Hydrochloride in 
Water for injection. If contains not less than 
90.0 percent and not morę than 115.0 percent of 
the labeled amount of C 9 H 13 NG 2 ■ HCI. 

Fackaging and storage— Preserze in single-dose or multi- 
ple-dose contalners, preferably of Type I glass, protected 
from Jight. 

USP Reference standard* (11)— 

USP Endotoxin RS 

USP Phenylephrine Hydrochloride RS 


klenfif kation—Concentrate or di lute, if necessary, a suita- 
ble volume of Injection to a concentration of about 10 mg 
per mL Appty 2 j_iL of thrs soiution and of a Standard solu- 
tion of USP Phenylephrine Hydrochloride RS, containing 
about 10 mg per mL, at points about 2,5 cm from the bot- 
tom edge ot a suitable thin-layer chromatographic piąte (see 
Chromatography (62^) coated with a 0.25-mm layer of 
chromatographic sillca gef. Dry the spots in a current of 
warm air, and develop the chromatogram in a suitable chro¬ 
matographic cham ber with a mixture of methanol, water, 
and ammonium hydroxEde (72:25:3) until the solvent front 
has moved about 12 cm. Dry the piąte in warm air, and 
spray it with alcoholic potassium hydroxide TS. Dry at 60° 
for 15 mtnutes, and spray the piąte with p-nitroaniline TS: 
the reddish orange spot obtained from the test soiution cor- 
responds in color, saze, and intensity to that obtained from 
the Standard soiution. 

Bacterial Endotottins Test (85)—It contains not morę 
than 25.0 USP Endotoxin Units per mg of phenylephrine 
hydrochloride, 

pH (791): between 3.0 and 6,5, 

Other reqiuiremenfs—It meets the requirements under In- 
jections and fmplanted Drug Products (1). 

Assay— 

Mobile phase —Prepare and fil ter a mixture of methanol 
and water ( 1 : 1 ) containing 1.1 g of sodium 1 -octanesulfon- 
ate per liter, adjusted with 3 M phosphoric add to a pH of 
3 . 0 , Make adjustments if necessary (see System Suitability 
under Chromatography (621)). 

Diiution solvent -—Prepare a mixture of methanol and 
water (1:1), adjusted with 3 M phosphoric acid to a pH of 
3.0. 

System suitability soiution —Dissolve about 50 mg each of 
USP Phenylephrine Hydrochloride RS and USP Epinephrine 
Bitartrate RS in 5 ml of water, dilute with Diiution solvent to 
25,0 mL, and mix, Further dilute 5.0 ml of the resulting so- 
lution with Diiution solvent to 25.0 mL, and mix to obtain a 
soiution having a concentration of about 0.4 mg of phenyh 
ephrlne hydrochloride and 0,4 mg of epinephrine bitartrate 
per mL, 

Standard preparation —Dissolve about 50mg of USP 
Phenylephrine Hydrochloride RS, accurately weighed, In 
10 mL of water, dilute with Diiution solvent to 25.0 mL, and 
mix. Further dilute 5.0 ml of the resulting soiution with Di- 
iution solvent to 25.0 mL, and mix to obtain a soiution hav- 
ing a known concentration of about 0.4 mg per ml. 

Assay preparation —Transfer an accurately measured vol- 
ume of Injection, equjvalent to about 10 mg of phenyl¬ 
ephrine hydrochloride, to a 25-mL volumetnc fiask. Dilute 
with Diiution soivent to volume, and mrx. 

Chromotographic systern (see Chromatography (62 1))— 
The liguid chromatograph Is equipped with a 280-nm de- 
tector and a 4,6-mm x 25-cm column that contains packlng 
LI, The flow ratę is about 1 mL per minutę, Chromatograph 
the System suitability soiution , and record the responses for 
the major peaks: the resofution, /?, between epinephrine and 
phenylephrine ts not less than 1.0, Chromatograph replicate 
injections of the Standard preparation , and record the peak 
responses as directed for Procedurę: the relative standard 
devtation is not morę than 2 . 0 %. 

Procedurę —Separately Inject equa! volumes (about 20 juL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTculate the quan- 
tity, in mg, of C 9 H 13 NO 2 - HO in each mL of the Injection 
talcen by the formula: 

(25 CiV)(ru/r 5 ) 

in whlch C Is the concentration, In mg per mL, of USP 
Phenylephrine Hydrochloride RS in the Standard preparation t 
V is the volume, in mL, of Injection taken, and ro and r* are 
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the peak responses obtained from the Assay preparation and 
the Standard preparation , respectiyely* 


PhenyBephrine Hydrochloride Nasal jelly 

» Phenylephrine Hydrochloride Nasal Jelly con- 
tains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of 
C 9 H 13 NO 2 ■ HCI. 

Packagmg and sforage—Preserve In tight containers. 

USP Reference standairds (11)— 

USP Phenylephrine Hydrochloride RS 

0 de ntif kation—Dissolve a suitable quantity in water to ob- 
tain a solution having a concentration of about 60 jag per 
mL, and centrifuge, if necessary: the UV absorption spec¬ 
trum of the solution so obtained exhibits maxima and min¬ 
ima at the same wave!engths as that of a similar solution of 
USP Phenylephrine Hydrochloride RS, concomitantly meas- 
ured. 

Minimum fiil (755): meets the requirements. 

Assay— 

Mobile pha$e —Prepare a mixture of methanof and water 
(1:1) containing 1.1 g of sodium 1-octanesulfonate per liter, 
adjust with phosphoric acid to a pH of 3.0, filter, and de- 
gas, Make adjustments to the methanol and water ratio, if 
necessary (see System Suitability under Chromatography 

Dilution soiyent— Prepare a mixture of methanol and 
water (1:1), and adjust with phosphoric acid to a pH of 3.0, 

Standard preparation —Dissolye an accurately weighed 
quantity of USP Phenylephrine Hydrochloride RS in Dilution 
soivent to obtain a Stock standard solution having a known 
concentration of about 2 mg per mL Di lute an accurately 
measured volume of this solution with Dilution so!vent to 
obtain the Standard preparation having a known concentra¬ 
tion of about 0,1 mg per mL, 

Assay preparation —Transfer an accurately weighed 
amount of Nasal jelly, equivalent to about TO mg of phenyl¬ 
ephrine hydrochloride, to a 100-ml volumetric fiask. Dilute 
with Dilution solvent to volume, and mtx. 

Resolution solution —-Transfer 5.0 mL of Stock standard so¬ 
lution to a 100-mL volumetric fiask, add 10 mg of USP Epi- 
nephrine Ritartrate RS, dilute with Dilution solvent to vo[- 
ume, and mix. 

Chrom a tographic system (see Chromatography (621))— 
The Iiqufd chromatograph is equipped witn a 280-nm de- 
tector and a 4.6-mm x 25-cm column that contalns packing 
LI, The flow ratę is about 1 mL per minutę. Chromatograph 
the Resolution solution: the resolution, R , is not less than 1,5, 
and the tailing factor for the phenylephrine peak is not 
morę than 2,0, Chromatograph repiicate injections of the 
Standard preparation: the retative standard aeviation is not 
morę than 2.0%. 

Procedurę —Separateiy inject equal volumes (about 20 iaL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 
tlty, in mg, of C9H13NO2 ■ HCI in the portion of Nasal jelly 
taken by the formula: 

1 00C(r u l rs) 

in which C is the concentration, in mg per mL, of USP 
Phenylephrine Hydrochloride RS In the Standard preparation , 
and r u and r$ are the peak responses obtained from the 
4ssay preparation and tiie Standard preparation , respectivefy. 


Phenylephrine Hydrochloride Nasal 
Solution 


» Phenylephrine Hydrochloride Nasal Solution 
contalns not less than 90.0 percent and not morę 
than 115.0 percent of the labeled amount of 
GHuNCb ■ HCI. 

Paclkagmg and sto ragę—Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Phenylephrine Hydrochloride RS 

Identification—It responds to the Identification test under 

Phenylephrine Hydrochloride Injection. 

Assay— 

Mobile phase, Dilution soivent, Standard preparation, Reso¬ 
lution solution, and Chromatographic system —Prepare as di- 
rected in the Assay under Phenylephrine Hydrochloride Nosa! 
jelly. 

Assay preparation —Transfer an accurately measured vol- 
ume of Nasal Solution, equivalent to about 10 mg of phen¬ 
ylephrine hydrochloride, to a 100-rnL vo!umetnc fiask. Di¬ 
lute with Dilution solvent to volume, and mix. 

Pro cedure —Sępa ra tely i n ject eq ua I vo 1 u m es (a b o u t 2 0 jli L) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chroma tog rams, and meas- 
ure the responses for the major peaks. CafcuJate the ouan- 
tity, in mg, of C$HnNO z * HCI in each ml of the Nasal Solu¬ 
tion taken by the formula: 

100(C/ V)(ruf r s ) 

in which C Is the concentration, in mg per mL, of USP 
Phenylephrine Hydrochloride RS in the Standard preparation , 
V is tne volume, in mL, of Nasal Solution taken, and ru and 
are the peak responses obtained from the Assay prepara¬ 
tion and the Stanaard preparation , respectively. 


P&ienylejphrine Hydrochloride 
Ophtłiafmic Soiutiora 

» Phenylephrine Hydrochloride Ophthalmic Solu- 
tion Is a sterile, aqueous solution of Phenyl¬ 
ephrine Hydrochloride. It contains not less than 
90.0 percent and not morę than 115.0 percent of 
the labeled amount of C 9 H 13 NO 2 ■ HCI. It may 
contain a suitable antimicrobial agent and buffer 
and may contain suitable antioxidants. 

Packaging and storage —Preserye in tight, light-resistant 
containers of not morę than 15-mL size. 

USP Reference siandards (11)— 

USP Phenylephrine Hydrochloride RS 

Identification—It responds to the Identification test under 

Phenylephrine Hydrochloride Injection. 

Sterilify Tests (71): meets the requirements. 
pH (791): between 4.0 and 7.5 for buffered Ophthalmic 
Solution; between 3.0 and 4.5 for unbuffered Ophthalmic 
Solution. 

Assay— 

Mobile phase, Dilution sofvent , Standard preparadon / Reso¬ 
lution solution , and Chromatographic system —Prepare as di- 
rected in the Assay under Phenylephrine Hydrochloride Nosal 
Jelly. 
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Assay preparation —Transfer an accurately measured vol- 
ume of Ophthairmc Solution, equivalent to about 10 mg of 
phenylephrine hydrochloride, to a 100-mL vo!umetric fiask, 
bilute with Dilution solvent to volume, and mix* 

Procedurę—Separately inject equal volumes (about 20 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. CaTcułate the quan- 
tity, in mg, of C9H13NO2 * HCI in each mL of Ophthalmic 
Solution taken by the formula: 

100 (C/ V)(r u / n) 

in which 0 is the concentration, in mg per mL, of USP 
Phenyfephrine Hydrochloride RS in the Standard preparation, 
Vh tne volume, in ml, of Ophthalmic Solution taken, and 
r u and rs are the peak responses obtained from the Assay 
preparation and tne Standard preparation, respectively* 


Phenylephrine Hydrochloride Tablets 

DEFINITION 

Phenylephrine Hydrochloride Tablets contain NLT 90*0% 
and NMT 110.0% of the labeled amount of phenyl¬ 
ephrine hydrochloride (OHbNOj - HCI). 

IDENTIFICATION 

* A. The UV absorption spectra of the phenylephrine peak 

of the Sampie solution and that of the Standard solution 
exhibit maxima and minima at the same wavelengths, as 
obtained in the Assay . 

* B, The retention time of the phenylephrine peak of the 

Sampie solution corresponds to that of the Standard solu¬ 
tion , as obtained in the Assay. 

ASSAY 

* Procedurę 

It is suggested to use plastic viafs for analysis. 

Buffer: 3,45 g/L of monobasic ammonium phosphate in 
water. Adjust with 10% phosphoric acid or 10% ammo¬ 
nium hydroxide solution to a pH of 4.5 ± 0.10, if 
necessary. 

Solution A: Drlute 10 mL of gladal acetic add with 
water to 1000 mL, 

Mobile phase: Acetonitrile and Buffer (35:65) 

Diluent: Methanol and Solution A (30:70) 

Standard solution: 0.1 mg/mL of USP Phenylephrine 
Hydrochloride RS in Diluent 

Sampie solution: Nominally 0,1 mg/mL of phenyh 
ephrine hydrochloride prepared as follows. transfer NLT 
10 Tablets to a suitable volumetric fiask, add 50% of 
the finał volume of Solution A, and stir vigorousiy for 
NLT 30 min. Add 30% of the finał vo!ume of methanol 
and stir for NLT an additional 90 min* To ensure that 
particles do not eollect above the solvent level, periodi- 
cally rinse the particulate into the solution with Solution 
A. A!low the resuiting solution to cool to raom tempera¬ 
turę and dilute with Solution A to volume* Pass a por- 
tion through a suitable filier of 0.45-pm porę size, Dis- 
card the first 2-3 mL of fil tratę. 

Chromatographic system 
(See Chromatography (62^X System Suitability.) 

Modę: LC 

Detector: UV 214 nm. For Identification Ą use a di¬ 
odę-a rray detector in the rangę of 200-350 nm* 
Column: 4.6-mm x 1 G-cm; 5-pm packing L9 
Flow ratę: 2*0 mL/min 
injectlon volume: 25 pi 
Run time: NLT 1.75 times the retention time of 
phenylephrine 


System suitability 
Sampie: Standard solution 
Suitability reguirements 
Tailing factor: 0.5-3.0 
Relative standard deviatton: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sampie solution 
Cafculate the percentage of the labeled amount of 
phenylephrine hydrotnloride (C^H^NCh * HCI) in the 
portlon of Tablets taken: 

Result = (ryfrs) x (Cj/Cy) x 100 

r u - peak response of phenylephrine from the 
Sampie solution 

fs - peak response of phenylephrine from the 
Standard solution 

Q = concentration of USP Phenylephrine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of phenylephrine 
hydrochloride in the Sampie solution 
(mg/mL) 

Acceptance criteria: 90.0%-110.0% 

PERFORMANCE TEST5 

• Dissolution (711) 

It is suggested to use plastic vials for analysis* 

Medium: Simulated gastric fluid without pepsin; 

900 mL 

Apparatus 2: 50 rpm 
Time: 45 min 

Buffer, Mobile phase, and System suitability: Proceed 
as directed in tne Assoy. 

Standard solution: (L/900) mg/mL of USP Phenyl¬ 
ephrine Hydrochloride RS in Medium , where i is the la- 
bel claim of phenylephrine hydrochloride in mg/Tablet 
Sampie solution: Pass a portlon of the solution under 
test through a suitable filier of 10-20~p:m porę size. 
Chromatographk system: Proceed as directed In the 
Assay, except for the foflowing. 

Injection volume: lOOpL 
Run time: NLT 1*5 times the retention time of 
phenylephrine 
Analysis 

Sam pies: Standard solution and Sampie solution 
Calcufate the percentage of the labeled amount of 
phenylephrine hydrochloride (C9H13NO2 ■ HCI) 
dissofved: 

Result = (rjrs) x Cj x V X (1 fL) x 100 

Fo = peak response of phenylephrine from the 
Sampie solution 

rs - peak response of phenylephrine from the 
Standard solution 

Cs - concentration of USP Phenylephrine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

V - volume of Medium , 900 mL 
i - label claim (mq/Tabiet) 

Tolerances: NLT 75% (Q) of the labeled amount of 
phenylephrine hydrochloride (GHuNCh- HO) is 
dissofvecL 

* Uniformity of Dosage Units (905): Meet the 
reguirements 

IMPURITIES 


Chonge to read: 

• 0RGANIC IMPURITIES 

Solution A: Trifluoroacetic add and water (1:1000) 
Solution B: Trifluoroacetic acid and acetonitrile 
( 1 : 1000 ) 
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Mobile phase: See Table J. 


Table 1 


Time 

(mini 

Sołution A 

(%) 

Solution B 
(%) 

0 

95.5 

3.5 

3 

96.5 

3.5 

44 

62,0 

38.0 

45 

96,5 

3.5 

50 

96.5 

3.5 


Diluent: Phosphoric acfd and waler (0.5:1000) 

System suitability solution: 0.0002 mg/mL of USP 
Phenylephrine Related Compound F RS, 0.0002 mg/ml_ 
of USP Phenylephrine Related Compound G RS, and 
0.2 mg/mL of USP Phenylephrine Hydrochloride RS in 
Diluent 

Standard solution: 0.002 mg/mL of USP Phenylephrine 
Hydrochloride RS in Diluent 
Sensitivity solution: 0.0002 mg/mL of USP PhenyL 
ephrine Hydrochioride RS in Diluent from the Standard 
solution 

Sample solution: Nominally 0.2 mg/mL of phenyl¬ 
ephrine hydrochloride prepared as follows. Transfer NLT 
10 Tablets to a suitable vo!umetric fiask, add about 
50% of the finał vofume of Diluent, and shake for NLT 1 
h. Diiute with Diluent to volume. Pass a pcrtion through 
a suitable filter of 0.45-jum porę size, Discard the first 
2 mL of fiJtrate. 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 270 nm 

Column: 4.6-mm x 15-cm; 3,5-jim packing LI 
Column temperaturo: 35.0° 

Flow ratę: 1,2 mL/min 
Injection vofume: 50 j.lL 
System suitability 

Sam pies: System suitability solution , Standard solution, 
ano Sensttmty solution 

Suitability requirements 

Resoiution: NLT 1.0 between phenylephrine related 
compound G and phenylephrine, System suitability 
solution 

Reiative standard deviation: NMT 6.0%, Standard 
solution 

Signaf-to-noise ratio: NLT 1 0, SensitMty solution 
Analysis 

Sam pies: Standard solution and Sample solution 
Calcutate the percentage of any individual degradation 
product in the portion of Tablets taken: 

Result = (ru/rs) x (Cs/Cu) x (1 jf) x 100 

ru = peak response of each individuaf degradation 
product from the Sample solution 
n = peak response of phenylephrine from the 
Standard solution 

C 5 = concentration of USP Phenylephnne 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of phenylephrine 
hydrochloride in the Sample solution 
(mg/mL) 

F = re(ative response factor of each Endivadua[ 
degradation product (see Tobie 2) 

Acceptance criteria: See Table 2. Disregard any peaks 
below 0.1%. 


Table 2 


Name 

Refative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Criteria, 
NMT (°/o) 

lsoquinoline 4, 
6-diot analoa j 

0.67 

0.70 

1,0 

Phenylephrine 

refated 

compound F b 

0.88 

1.0 

0.3 

Phenylephrine 

related 

, compound G c 

0.94 

1.0 

0,3 

Phenylephrine 

1,00 

1.0 


Phenyfephrone 

(Phenylephrine 

related 

compound O d 

1.29 

1.8 

0.5 

3-Hydroxy- 

benzaldehyde 

3.00 

3.1 

0,3 

Phenylephrine 

isoquinolinone 

analog* 

4.19 

8.0 

0.3 

Any unspecified 
degradation 
product 

— 

1.0 

0.3 

Total 

degradation 

Products 

— 


2.4 


J 2-Methyl-1 , 2,3,4-Letrahydroisoqu]ndine-4 r 6-dial, 
b 2~Methyf-1,2,3,4-tetrahydroisoquiriGline-4,8-droJ. 
c ( R)- N-(2- Hy d roxy-2-( 3-hy d roxy p heny l)ethy I)- W-methy Ig lyd n e, 
d 1-{3-Hydroxyphenyl>2-(methylamrno)ethan-l -one. 
e 1 -(3-Hydroxybeńzoyl)-2mel;hyfisoqŁjinolin-ćC2H)“One. 

®(Postponed indefinitely)# tR0 t.wa y ^oi6) 

ADDMTIONAL REQUIREMENT5 

* Packagjng and Storage: Preserve in tight containers, 
and storę at 2G°-25°, 

C hangę to read: 

• USP Reference Standards (11 ) 

USP Phenylephrine Hydrochloride RS 
USP Phenylephrine Related Compound F RS 

2-MethyM,2,3,4-tetrahydroisoquinoline-4,8diol. 

CioHnN0 2 1 79.22 *(Postponed indefinitely)* { n B i. 

MflyZOlS) 

USP Phenylephrine Refated Compound G RS 

(R)-'A/-(2-Hydroxy-2-(3-hydroxyphenyl)ethyi)-W- 

methylglycine. 

CnHisNOł 225.24 ®(Postponed tndefinltefy)® {m i- 

May-2016} 


PhemiyBethyB Alcohol 

:r-' 

CbHioO 122.16 

Benzeneethanol; 

Phenethyl aicohol [60-12-8], 
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IDENTIFICATION 

* A, INFRARED ABSORPTION (197F) 

IMFURITIES 

* Residue on Ignition (281) 

Sampte: 10 mL 

Analysis: Evaporate the Sample in a suitable trudhle, 
and ignite to constant wdgnt. 

Acceptance criteria: NMT 0.005% 

SPECIFJC TESTS 

* Specific Gravity (841): 1.017-1.020 

* Refractive Indek (831): 1,531-1.534 at 20° 

* Ghlorinated Compounds 

Sample: 2 drops 

Analysis: Wina a 1.5- x 5-cm strip of 20-mesh copper 
gauze around the end of a copper wire. Heat the gauze 
in the nonluminous flame of a Bunsen burner untifit 
glows wilhout coloring the flame green. Permit the 
gauze to cool, and heat several times until a good coat 
of oxide has formed. Appty the Sample to the cooled 
au ze with a medicine dropper, ignite, and permit it to 
urn freely in the air. Again cool the gauze, add a sec- 
ond Sample , and bum as before, Continue this process 
until a to tal of 6 drops has been added and ignited, 
and then hofd the gauze in the outer edge of the Bun¬ 
sen flame, adjusted to a height of about 4 cm, 

Acceptance criteria: No transient green color or other 
color is imparted to the flame, 

O Aldehyde 

Sample: 5 mL 

Analysis: Shake the Sample with 5 mL of 1 N sodium 
hydroxide, and allow to stand for 1 h. 

Acceptance criteria: No yellow color appears in the or¬ 
ganie (top) layer. 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in Ught, light-resistant 

containers, and storę in a cool, dry place. 

* USP Reference Standards (11) 

USP Phenylethyl Akohol RS 


Phenylpropanolamine Hydrochloride 


QH 



CyHnNO■ HCI 187.67 

Benzenemethanol, a-(l-aminoethyl)-, hydrochloride, 

(R*,S*h (±); 

(±)-Norephedrine hydrochloride [154*41-6]. 

DEFINITION 

Phenylpropanolamine Hydrochloride contains NLT 98.0% 
and NMT 101.0% of phenylpropanolamine hydrochloride 
(C 9 H 13 NO - HCI), calculated on the dried basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B . Ultraviolet Absorption (197U) 

Solution: 500 ^ig/ml 
Medium: Water 
AnaJytical wavelength: 256 nm 
Acceptance criteria: Absorptivities, calculated on the 
dried basis, do not differ by morę than 3.0%. 

* C. Meltjng Rance or Temperaturę (741) 

Sample: Dissolve 1 g in 10 mL of water, add 10 ml of 
saturated sodium carbonate solution, and mix. Separate 
the precipitate by vacuum filtration, using a sintered- 


glass filter of medium porę size, Wash with three 5-mL 
gordona of ice-cotd water. Dry the erystals at 80 p for 1 

Acceptance criteria: The Sample melts between 101° 
and 104°. 

A55AY 

* PROCEDURĘ 

Sample: 500 mg 

Analysis: Dissolve the Sample in 50 mL of glacial acetic 
add. Add 10 mL of mercuric acetate TS and 2 drops of 
crystal violet TS, and titrate with 0.1 N perchloric acid 
V5 to a green endpolnt. Perform a blank determination, 
and make any necessary correction. Each mL of 0.1 N 
perchloric acid is eguivalent to 18.77 mg of phenylpro¬ 
panolamine hydrochloride (C?HnNO * HO). 

Acceptance criteria: 98.0%™101.0% on the dried basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1% 


Dełete the foltowing: 

% Heavy Metals, Method / (231) 

Sample solution: Dtssolve 1 g in 5 mL of water, add 
1 ml of 1 N acetic acid, and dilute with water to 
25 mL. 

Acceptance criteria: NMT 0.002%# fomtiai Han. 201 aj 

• Limit of Cathinone Hydrochloride 

Diluent: Dilute hydrochloric acid (1 in 120) 

Standard solution: 100 pg/mL of USP Cathinone Hy¬ 
drochloride RS in Diluent 

Sample solution: 100 mg/ml of Phenylpropanolamine 
Hydrochloride in Diluent 
Instrumental conditions 
Modę: UV 

Analytical wavelength: Maximum absorbance at 
about 285 nm 
Celi: 1 cm 
Blank: Diluent 

Analysis: Concomitantfy determine the absorbances of 
the Sample solution a na the Standard solution f using the 
Blank. 

Acceptance criteria: The absorbance of the Sample so¬ 
lution is NMT than that of the Standard solution (NMT 
0 . 10 %). 

• Limit of Amphetamine Hydrochloride 

Mobile phase: Acetonitrile, phosphoric acid, triethyl- 
amine, and water (50:8:5:950) 

System suitability solution: 5 ug/mL each of USP 
Phenylpropanolamine Hydrochloride RS and USP Dex- 
troamphetamine Sulfate RS in water 
Sample stock solution: 250 mg/mL of Phenylpropanol¬ 
amine Hydrochloride in water. Sonicate rf necessary, 
Sample solution: 100 mg/mL of Phenylpropanolamine 
Hydrochloride in water from Sample stock solution 
Amphetamine standard stock solution: 2.5jig/mL of 
USP Dextroamphetamine Sulfate RS in water 
Standard solution: 1 jig/nnL of USP Dextroamphet- 
amine Sulfate RS and 100 mg/mL of Phenylpropanol¬ 
amine Hydrochloride in water from Amphetamine stan¬ 
dard stock solution and Sample stock solution 
Chromatographic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 206 nm 

Column: 4.6-mm x 25-cm; 5-f.im base-deactivated 
packing LI 

Flow ratę: 1 mL/min 
Injection volume: 5 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 
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[Notę—T he relatwe retention times for phenylpropanol¬ 
amine and amphetamine are 1*0 and 2*1, 
respective)y*] 

Suitability requjrements 

Resolution: NLT 15 between phenylpropanolamine 
and amphetamine, System suitability solution 
Column efficieney: NLT 10,000 theoretical plates, 
System suitability solution 

Relative standard deviation: NMT 3.0% for amphet¬ 
amine, Standard solution 
Anatysis 

Sam pies: Sample solution and Standard solution 
Record the chromatograms, and measure the responses 
at the Ioojs of the amphetamine peak. 

Calculate the percentage of amphetamine hydrach lo- 
ride in the portion of Phenylpropanolamine Hydrochlo- 
ride taken; 

Result = - fu)] x (Q/C u ) x (M r dM r2 ) x 0,2 

ru - amphetamine peak response from the Sample 
solution 

n - amphetamine peak response from the 
Standard solution 

Cj = concentratron of USP Dextroamphetamine 

Sulfate RS in the Standard solution (pg/ml) 

Cy - concentration of Phenylpropanolamine 

Hydrochloride in the Sample solution 
(mg/mL) 

M t i - molecular weight of amphetamine 
hydrochloride, 171*67 

M r2 = molecular weight of amphetamine sulfate, 
368.49 

Acceptance enteria: NMT 0.001% 

SPECIFIC TEST5 

• Melting Rangę or Temperaturę, Class I (741): 

T91M96* 

• PH <791) 

Sample solution: A solution (3 in 100) 

Acceptance enteria: 4.2-5.5 

• Loss on Drying (731) 

Analysis: Dry at 105° for 2 h* 

Acceptance enteria: NMT 0*5% 

ADDITfONAL REQUIREIY1ENTS 

• Labeling: Label it to indicate that it is for veterinary use 
only. 

I * Packaging and Storage: Preserve in tight, fight-resistant 
containers. 

• USP Reference Standards (Tl) 

USP Cathinone Hydrochloride RS 
a-Am m op ro pio p hen on e hy d rac h I oh de* 

C*HiiNO-HĆI 185*65 
USP Dextroamphetamine Sulfate RS 
USP Phenylpropanolamine Hydrochloride RS 


PhenyItoloxamine Citrate 



C.^HitNO ■ C 6 H a 07 447.48 

N,N-Dimethyl-2-(a-phenyl-o4Glyioxy)ethylamine, citrate 
(1:1) salt. 

2-(2-Dimethylaminoethoxy)diphenylmethane, citrate (1:1) 
salt 

Phenyltoloxamfne dihydrogen citrate [1176-08-5]* 


» Phenyltoloxamine Citrate contains not less than 
99*0 percent and not morę than 101.0 percent of 
C 17 H 21 NG * C 6 H b 0 7 , calculated on the dried basis* 

Packaging and storage —Pre$erve in weil-closed contain¬ 
ers. Storę at room temperaturę. 

USP Reference standards (11)— 

USP Phenyltoloxamine Citrate RS 

USP Phenylto!oxamine Related Compound A RS 

2-(2-Benzylphenoxy)ethyimethylarmne hydrochloride. 

Ct 6 Hi 9 NOHCI 277*79 
Identification, Infrared Absorption <197K)* 

Melting rangę, Ciass ?o (741): between 137° and 143°* 
pH (791): between 3*2 and 4*2, in a solution (1 in 100). 
Loss on drying <731)—Dry it in vacuum at 80° for 3 hours: 
it loses not morę than 0,5% of its weight 
Residue on ignitlon (281): not morę than 0.1%. 

Delete the foHowing: 

*Heavy metals, Method I (231): 20 pg per g,* {0 m*i utenm 

Related compounds— 

Resolution solution —In a separatory funnel dissolve about 
10 mg each of USP Phenyltoloxamine Citrate RS and USP 
Phenyitoloxamme Related Compound A RS, accurately 
weighed, in 50 ml of water. Add 5 ml of ammonium hy- 
droxide, and extract with three 10-mL portions of methyf- 
ene chloride. Combine the extract$, dry the solution over 
anhydrous sodium sulfate, and gently evaporate to dryness. 
Dissolve the residue in 20 mL of methylene chloride. 

Test solution —In a separatory funnel d3ssolve about 
400 mg of Phenyltoloxamine Citrate, accurately weighed, in 
50 mL of water. Proceed as directed for Resolution solution 1 , 
beginning with "Add 5 ml of ammonium hydroxide." 

Chromatographic system (see Chromotography (621))—The 
gas chromatograph is eouipped with a split injection sys¬ 
tem, a flame-ionization detector, and a 0*32-mm x 25-m 
column coated with a 0.45-pm film of phase C27. The tar- 
rier gas is helium, flowing at a ratę of about 29 cm per 
second, with a split flow ratę of about 25 mL per minutę. 

The column temperaturę is programmed as follows. Imtiafly 
the temperaturę of the column is eguilibrated at 190° for 
3 minutes, then the temperaturę is inereased at a ratę of 4* 
per minutę to 240°, and maintained at 240° for 8 minutes. 
The injection port and the detector temperatures are main¬ 
tained at 280°, Chromatograph the Resolution solution, and 
record the peak responses as directed for Procedurę: the res¬ 
olution, between phenyltoloxamme and phenyltolox- 
amtne related compound A is not less than 1.5* 

Procedurę —Inject a volume (about 1 pi) of the Test solu¬ 
tion into the chromatograph, record the chromatograms, 
and measure the peak responses* Cafculate the percentage 
of each impurity in the portion of Phenyltoloxamine Citrate 
laken by the formula: 

1000)7 rj 

in which n is the peak response of each impurity; and a is 
the sum of the responses of afl the peaks, exduding the 
solvent peaks: not morę than 0.2% of phenyltoloxamine re¬ 
lated compound A; not morę than 0.1% of any other indi- 
vidual impurity; and not morę than 1.0% of total impuritres 
is found. 

Assay—Dissolve about 0.5 g of Phenyltoloxamine Citrate, 
accurately weighed, in 80 mL of glaoial acetic acid, and ti- 
tratę with 0.1 N perchforic acid V5, determining the 
endpoint potentiometrically* Perform a biank determination, 
and make any necessary correction (see Titrimetry (541))* 

Each mL of 0.1 N percnloric acid is equivalent to 44.75 mg 
of CuHjhNO * C e H a O ? . 
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Pheraytoia? 



UtsHizNzOz 252,27 

2.4- lmidazolidinedione, 5,5-diphenyl-; 

5.5- Dipheny!hydantoin [57-41-0]. 

DEFIN1TION 

Phenytoin contains NLT 98.0% and NMT 102*0% of 
phenytoin (CisHizNzOz), calculated on the dried basis. 

IDENTIFICATION 

* A, IMFRARED ASSORPTlON (197K) 

& B, The retention time of the major peak of the Sample 
solu tron corresponds to that of the 5 ton dard soiution, as 
obtained in the Assoy. 

ASSAY 

* Procedurę 

Soiution A; Prepare a 0.05 M monobasic potasstum 
phosphate soiution and adjust wfth phospnoric add to 
a pH of 2.5, 

Soiution B: Methanol and acefonitriie (60:40) 

Mobile phaser See Tobie 1. 


Table 1 


Time 

Soiution A 

Soiution B 

(miot 

(%> 

CM 

0 

60 

40 

23 

60 

40 

38 

42 

58 

45 

30 

70 

50 

30 

70 

51 

60 

40 

55 

60 

40 


Diluent: Soiution B and water (1:1) 

Standard soiution: 0,2 mg/mL of USP Phenytoin RS in 
DiluenL Dissolve with the a id of sonication if necessary. 
Sample soiution: 0.2 mg/mL of Phenytoin in DiluenL 
Dlssolve with the aid of sonication if necessary. 

Chrom atographic system 
(See Chromatogropny (62^) / System Suitability.) 

Modę; LC 

Detector: UV 220 nm 
Column: 4.6-mm x 15-cm; 3-pm packing LI 
Flow ratę: 1 mL/min 
łnjection vo!ume: 20 pL 
System suitability 
Sample: Standard soiution 
Suitability regulrements 
Talling factor: NMT 1 *5 
Relative standard deviation: NMT 0.73% 

Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of phenytoin (CrsHizNzCb) tn 
the portion of Phenytoin taken: 

Result ~ (rufr$) x (C 5 /G) x 100 

ro ~ peak response from the Sample soiution 

r$ s= peak response from the Standard soiution 


Q = concentration of USP Phenytoin RS in the 
Standard soiution (mg/mL) 

C u - concentration of the Sample soiution (mg/mL) 
Acceptance criteria: 98.0%-1 02.0% on the dried basis 

IMPURITIES 


Dełete the fołlowing: 

•* Heaw Metals, Method II (231): NMT 20 ppm» 

|an'201 B) 

• Organłc Impurities 

Mobile phase, Diluent, and Chrom atographic system: 
Froceea as directed in the Assay. 

Standard soiution: 1 pg/mL of USP Phenytoin RS, 

5 pg/mL of USP Phenytoin Related Compound A RS, 

9 pg/mL of USP Phenytoin Related Compound B RS, 
and 1 pg/mL of USP Benzophenone RS in Diluent 
Sample soiution: 1 mg/mL of Phenytoin in Diluent 
System suitability 
Sample: Standard soiution 

[Notę—T he relative retention times are given in Tobie 

2 .} 

Suitability recjuirements 
Signahto-noise ratio: NLT 10 
Relative standard deviation: NMT 5.0% for the 
phenytoin peak 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of each spedfied impurity in 
the portion of Phenytoin taken: 

Result - (Wrs) x (Cj/G) x 100 

r v ~ peak area of specified impurity from the 
Sample soiution 

r$ = peak area of corresponding impurity from the 
Standard soiution 

= concentration of corresponding impurity in 
the Standard soiution (mg/mL) 

Cu - concentration of Phenytoin in the Sample 
soiution (mg/mL) 

Cafculate the percentage of any individual unspecified 
impurity in the portion of Phenytoin taken: 

Result - (ru/rs) x (G/G) x 100 

ru - peak area for each unspecified impurity 
rs - peak area of phenytoin from the Standard 
soiution 

C 5 - concentration of USP Phenytoin RS in the 
Standard soiution (mg/mL) 

Cu - concentration of Phenytoin in the Sample 
soiution (mg/mL) 

Acceptance criteria: See Tobie 2 * Disregard any Empu- 
rity less than 0.05%. 


Table 2 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT f%> 

Phenytoin related compound A 

0.14 

0.5 

Phenytoin related compound B 

0.53 

0.9 

Phenytoin 

TO 


Benzophenone 

241 

04 

Benzil 

2.23 

— 


« Exduding benzophenone. 
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Table 2 (Continued) 


Name 

Relative 

Retention 

Time 

Acceptance 
Criteria, 
NMT f%> 

Any indWidual unspedfied 
impurity 

— 

0.10 

Totaf impurities* 

— 

0.9 


a £xducling benzophenone. 

SPECIFIC TESTS 

* Loss on Drving <731) 

Analysls: Dry at 105° for 4 h. 

Acceptance criteria: NMT 1,0% 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight eontainers. 

* USP Reference Standards (11) 

USP Benzophenone RS 
Diphenylmethanone, 

C, 3 H 1q O 18 2.22 
USP Phenytoin RS 

USP Phenytoin Related Compound A RS 

2.2- DiphenyIglycine. 

CuHisNOz 227.26 

USP Phenytoin Related Compound B RS 

2.2- Diphenyl-2-ureidoacetic acid. 

CisHuN^O, 270.28 


Phenytoin Orał Suspension 

DEFINITION 

Phenytoin Orał Suspension is Phenytoin suspended in a suit- 
abfe medium. It contains NLT 95.0% and NMT 105.0% of 
the labeled amount of phenytoin (C 15 H 12 N 2 O 2 ). 

IDENTIFICATION 

• A. INFRARED ABS0RPT1ON (T97K) 

Sampie: Shake a volume of Orał Suspension equivalent 
to 100 mq of phenytoin with 50 mL of a mixture of 
ether ancfcbłoroform (1 in 2 ) in a separator, evaporate 
the extract to dryness, and dry under vacuum at 105® 
for 4 h. Wetgh 2-A mg of the residue and 200 mg of 
potassium bromide in a mortar. Pestle, mix, and grind 
well, and prepare the potassium bromide pellet. 

Acceptance criteria: Meets the reguirements 

• B. The retentlon time of the major peak of the Sompfe 

solution corresponds to that of the Standard solution, as 

obtained in the Assoy, 

ASSAY 

• PROCEDURĘ 

Solution A: Prepare a 0.05 M monobasic potassium 
phosphate solution, and adjust with phosphoric acid to 
a pH of 2.5. 

Solution B: Methanol and acetonitrile (60:40) 

Mobile phase: See Table 1. 


Table l 


Time 

(mini 

Solution A 

m 

Solution B 

CVl 

0 

60 

40 

23 

60 

40 

38 

42 

58 

45 

30 

70 

50 

30 

70 

51 

60 

40 

55 

60 

40 


Diluent: Solution B and water (1:1) 

Standard solution: 0.2 mg/mL of USP Phenytoin RS in 
Diluent. Dissolve with the a id of sontcation, if necessary. 
Sampie solution: Nominally 0.2 mg/mL of phenytoin 
prepared as foflows. Weigh and transfer a suitable vol- 
ume of Orał Suspension containing the equivalent of 
20 mg of phenytoin to a 100-ml volumetric fiask. Add 
20 mL of methanol, and dtssoive. Diiute with Diluent to 
volume. Dissoke with the ald of sonication, if necessary. 
Chromatographk system 
(See Chromotograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-inm x 15-cm; 3-pm packing LI 
Flow ratę: 1 mL/min 
Injection vołume: 20 pL 
System suitability 
Sampfe: Standard solution 
Suitability requrrements 
Tai ling factor: NMT 1.5 
Relative standard deviation: NMT 0.73% 

Analysls 

Sam pies: Standard solution and Sampie solution 
Calculate the percentage of the łabeled amount of 
phenytoin (CuHijNżOj) in the portion of Orał Suspen¬ 
sion taken: 

Result = (fu/r s ) x (Cs/Cu) x 100 

fy = peak response from the Sompfe solution 

fj - peak response from the Standard solution 

Q - concentratlon of USP Phenytoin RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of phenytoin in the 
Sampie solution (mg/mL) 

Acceptance criteria: 95.G%-105,0% 

PERFORMANCE TESTS 
• Dis solution (711) 

Buffer 1: Dissolve 36.3 g of tris(hydroxymethyl)amino- 
methane and 60 g of sodium iauryl sulfate in 6 L of 
water, adjust with hydrochloric acid to a pH of 7,5, 
and degas. 

Medium: Buffer 7; 900 mL 
Apparatus 2: 35 rpm 
Time: 60 min 

Buffer 2: 2.76 g/L of monobasic sodium phosphate in 
water 

Mobile phase: Methanol, acetonitrile, and Buffer 2 
(27:23:50). Adjust with phosphoric acid to a pH of 3.0. 
Standard solution: 0.14 mg/mL of USP Phenytoin RS 
prepared as follows. Transfer a suitable amount of USP 
Phenytoin RS to a suitable yolumetric fiask. Dissolve in 
3% of the fiask volume of methanol. Diiute with Me¬ 
dium to volume. 

Sampie solution: Shake the sampie suspension well 
(100 shakes), Determine the density, d (g/mL), of Orał 
Suspension using appropnate means. Using a 5-mL sy¬ 
ringe, coflect approximately 5 mL of Orał Suspension, 
and record the weight. With the paddles iowered, gen- 
tly empty the contents of each syringe into the bottom 
of each vessel containing Medium. Start rotating the 
paddles. Reweigh each syringe, and determine Łhe 
weight (g) of Ora] Suspension delivered into each ves- 
seL At the end of 60 min, remove 4 mL from each ve$- 
sel, and pass through a nylon filter of 0.45-pm porę 
size, presaturated with Medium. [Notę—D iiute with Me¬ 
dium if necessary to a concentration that is similar to 
the Standard sofution .] 
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Chromatographic system 

(See Chromatograpny (62’\), System Suitabllity.) 

Modę: LC 

Defector: UV 240 nm 
Column: 4.6-mm x 15-cm; packing LI 
FIow ratę: 1 ml/min 
Injection vofume; 10 jiL 
System suitabllity 
Sample: Standard solution 
Suitabllity recjuirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% for 
phenytoin 
Analysis 

Samples: Standard solutian and Sample solution 
Cafculate the percentage of the labeied amount of 
phenytoin (CisHizN^Oz) dissolved: 

Result = (r y /r s ) xQ xVxDx ( d/W) x (Mi) x 100 

ru - peak response from the Sample solutian 

r* * = peak response from the Standard solutian 

Q « concentration of USP Phenytoin RS in the 
Standard solution 

V ~ volume of Medium , 900 ml 
D = dilution factor (necessary only if the Sample 
solution requires dilution) 
d = density of Orał Suspension (g/mL) 

W = weight of Orał Suspension delh/ered (g) 

/. = label claim of Orał Suspension (mg/mL) 

Toferances: NLT 80% (Q) of the labeied amount of 
phenytoin (C 15 H 12 N 2 O 2 ) is dis$olved, 

• Uniformu v of Dosage Units (905) 

For single unit containers 
Acceptance criteria: Meets the requirements 

• Deliverabu Volume (698) 

For multiple-unit containers 
Acceptance criteria: Meets the requrrements 

IMPURITIES 

• OfiGANIC IMPURITIES 

Mobile phase, Diluent, and Chromatographic system: 
Proceed as directed in the Assoy. 

Standard solution: 1 pg/mL of USP Phenytoin RS, 

9 ug/mL of USP Phen)rtoin Related Compound A RS, 
ancf 9 pg/mL of USP Phenytoin Related Compound B RS 
in Diluent 

Sample solution: 1 mg/mL of Orał Suspension in 
Diluent 

System suitabllity 
Sample: Standard solution 
Suitabllity recjuirements 
Signai-to-no/se ratlo: NLT 10 
Relative standard deviation: NMT 5.0% for the 
phenytoin peak 
Analysis 

Samples: Standard solution and Sample solution 
[Notę—T he relative retention limes are given in Tabie 
2 .] 

Calculate the percentage of phenytoin reiated com¬ 
pound A and phenytoin related compound B in the 
portion of Orał Suspension taken: 

Result = (ro/r%) x (CdCd) x 100 

r u - peak area of each specified impurity from the 
Sample solution 

ri = peak area of each specified impurity from the 
Standard solution 

Ci ” concentration of each specified Impurity in the 
Standard solution (mg/mL) 

Cu - nominał concentration of phenytoin in the 
Sample solution (mg/mL) 


Calculate the percentage of any mdividual unspecified 
impurity in the portion of Ora! Suspension taken: 

Result = (r u /rs) x (Cs/Cd) x 100 

r u = peak area for each unspecified impurity 
r s = peak area of phenytoin from the Standard 
solution 

Ci = concentration of USP Phenytoin RS in the 
Standard solution (mg/mL) 

C u = nominał concentration of phenytoin in the 
Sample solution (mg/mL) 

Acceptance criteria: See Tobie Z Disregard any impu- 
rity less than 0.05%. 


Table 2 


Name 

Relatiye 

Retention 

Time 

Acceptance 

Criteria, 

NMT 

Phenytoin related 
compound A 

on a 

0.9 

Phenytoin related 
compound B 

0,53 

0.9 

Phenytoin 

1.0 

_ 

Any individual 
onspecffied degradation 
product 

— 

0.10 

Total Impuritles 

— 

0.9 


ADDBTIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in tight containers. 
Storę at controlled room temperaturę. Protect from freez- 
ing and light 

* Labeling: The fabel bears a statement that the patient 
must use an accurately ca librated measuring device with 
muitiple-dose containers. 

* USP Reference Standards (11) 

USP Phenytoin RS 

USP Phenytoin Related Compound A RS 

2.2- Diphenyiglydne. 

ChH 13 N0 2 227.26 

USP Phenytoin Reiated Compound B RS 

2.2- DiphenyL2-ureidoacetic acid. 

ChHwNjOb 270.28 


Phenytoin Chewable Tablets 

DEFINmON 

Phenytoin Chewable Tablets contain NLT 95.0% and NMT 
105.0% of the labeied amount of phenytoin (CisH^N^Cb). 

IDENTIFICATION 

• A. The retention time of the major peak of the Sample 

solution corresponds to that of tne Standard solution, as 
obtained in the Assoy. 

ASSAY 

• Procedurę 

Solution A: Tnethyiamine and water (1:99) 

Mobile phase: Methanol, acetonftrlle, water, Solution A t 
and acetic actd (270:230:500:5:1) 

Standard solution: 0.5 mg/mL of USP Phenytoin RS in 
Mobile phase 

Sample solution: Mominally 0.5 mg/mL of phenytoin 
from NLT 20 finely powdered Tablets in Mobile phase 
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Chromatographk system 

{See Chromatography (621), System Suitability .) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packing U 
Flow rate: 1.5 ml/min 
Injection VGlume: 25 jiL 
System suitability 
Sam ple: Standard solution 
Suitability reguirements 

Column efficiency: NLT 6500 theoretical plates 

Taillng factor: NMT 1.5 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
phenytoin (C 15 H 12 N 2 O 2 ) in the portion of Tablets 
taken: 

Result = (fy/rj) x (Q/C u ) x 100 

r u - peak response from the Sampie solution 

r$ = peak response from the Standard solution 

Cs = concentration of USP Phenytoin RS in the 
Standard solution (mg/ml) 

Cu = nominał concentration of the Sample solution 
(mg/mL) 

Acceptance criteria: 95.0%-l 05.0% 

PERFORMANCE TESTS 
* DlS SOLUTION (711) 

Buffet: Dissolve 60,5 g of tri5(hydroxymethyl}amino- 
methane in 6 L of water. Dilute with water to 10 L, and 
adjust with phosphoric add to a pH of 9/0 ± 0.05, Dts- 
solve 100 g of sodium lauryl sulfate in 6 L of the pre- 
pa red buffer, transfer thrs solution to the remaining 
buffer solution, and mix. 

Medium: Buffer, 900 ml 
Apparatus 2: 100 rpm 
Time: 120 min 

Solution A, Mobile phase, and Chromatographk sys¬ 
tem: Proceed as directed in the Assay , 

Standard stock solution: 3.0 mg/mL of USP Phenytoin 
RS in methanol 

Standard solution: 0.012 mg/mL of USP Phenytoin RS 
prepared as follows. Transfer a suitabie volume of 5£crn- 
dard stock solution to a suitabie volumetric fiask, and 
dilute with Medium to volume to obtain an intermedi- 
ate concentration of 0.06 mq/mL of USP Phenytoin RS. 
Transfer a suitabie volume of the resulting solution to a 
suitabie volumetric fiask, and dilute with Mobile phase 
to volume. 

Sample solution: Withdraw a portion of the solution 
under test and filier, discarding the first 3 mL of the 
filtrate. Pipet 1 0.0 ml of this solution into a 50-mL vol- 
u mętne fiask, dilute with Mobile phase to volume, and 
mix, 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
phenytoin (CisH^N^O^) dissolved: 

Result = (Wr s ) x Cs x Vx (l/l) x 100 

fu = peak response from the Sample solution 

r$ = peak response from the Standard solution 

Ci = concentration of USP Phenytoin RS in the 
Standard solution (mg/ml) 

V = vo!ume of Medium, 900 ml 
i ~ label claim (mg/Tablet) 

Tolerances: NLT 70% (Q) of the labeled amount of 
phenytoin (CisHiiN^Oz) is drssolved. 


• Uniformity of Dosage Units (905): Meet the 
requirements 

ADDITIONAŁ REQUIREMENT5 

* Packaging and Storage: Preserve in well-dosed contain- 
ers. Storę at controlled room temperaturę. Protect from 
moisture. 

• Labeling: Label the Tablets to indicate that they are to 

be chewed. 

* USP Reference Standards (11) 

USP Phenytoin RS 


Phenytoin Sodium 



CiiHnNjNaOa 274.25 

2.4- lmidazolidinedione, 5,5-diphenyl, monosodlum salt; 

5.5- Diphenylhydantoin sodium salt [630-93-3]. 

DEFINITION 

Phenytoin Sodium contains NLT 98.0% and NMT 102.0% 
of phenytoin sodium (CjsHnN^NaCh), calculated on the 
dried basis. 

IDENTIFICATION 

* A, Infrared Absorption (197K) 

* B, IDENTIFICATION TESTS—CENERAL, Sodium {191) 

Solution A: Dissolve 2,7 g of methoxyphenylacetic acid 
in 6 m l of tetra me thylammonium hydroxide solution, 
and add 20 mL of dehydrated alcohoL 
Solution B: 158 mg/mL of ammonium carbonate in 
water 

Sample solution: Ignite 1 g, and cooL Add 2 mL of 
water to the residue, and neutralne the solution with 
hydrach lor ic acid. Filter, and dilute the filtrate with 
water to 4 ml. 

Analysis: To 0.1 ml of the Sample solution add 1.5 ml. 
of Solution A, and cool in ice water for 30 min. A vo!u- 
minous, wbite, crystalline precipitate is formed. Place In 
water at 20°, ancf stir for 5 min. 

Acceptance criteria: The precipitate does not disap- 
pear. Add 1 mL of ammonia TS. The precipitate dis- 
solves completely. Add 1 mL of Solution B. No prectpi- 
tate is formed, 

* C. The retention time of the major peak of the Sampie 

solution eorresponds to that of the Standard solution f as 
obtained in the Assay, 

ASSAY 

* Procedurę 

Buffer: 0.05 M monabasic ammonium phosphate 
buffer, adjusted with phosphoric acid to a pH of 2.5 
Mobile phase: Aceton* trile, methanol, and Buffer 
(35:20:45) 

System suitability solution: 0.1 mg/mL of USP 
Phenytoin RS and 0,15 mg/ml of benzoin in Mobile 
phase 

Standard solution: 0,05 mg/mL of USP Phenytoin RS in 
Mobile phase 

Sample solution: 0.05 mg/mL of Phenytoin Sodium in 
Mobile phase 
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Chromatographic system 

(See Chromotography (6 21), System Suitobility *) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 25-cm; 5-pm patking LI 
FIow ratę: 1.5 mL/min 
fnjection vofume: 20 pL 
System suitabiłity 

Sampies: System suitabifity solution and Standard 
solution 

[Notę—T he rdative retention times for phenytoin and 
benzoin are 1.0 and 1.3, respectively.J 
Suitabiłity requirements 

Resolution: NLT 1.5 between phenytoin and ben¬ 
zoin, System suitobility solution 
Tailing faetor: NMT 1.5, Standard solution 
Relative standard deyiation: NMT 1*0%, Standard 
solution 
Analysis 

Sampies: Standard solution and Sampie solution 
Calculate the percentage of phenytoin sodium 
(CisHuN^NaOi) m the portion of Phenytoin Sodium 
taken: 

Resuft - (rufr s ) x (C dCu) x (MJM r2 ) x 100 

r u ~ peak response from the Sampie solution 

r s ~ peak response from the Standard solution 

C$ = concentration of USP Phenytoin RS in the 
Standard solution (mg/mL) 

Cu - concentration of Phenytoin Sodium in the 
Sampie solution (mg/mL) 

M r j - molecular weight of phenytoin sodium, 

274,25 

M t2 - molecular weight of phenytoin, 252,27 
Acceptance criteria: 98,0%-102.0% on the dned basis 

IMPURITIES 


Delełe the foliowing: 

•* Heavy Metals, Method II (231): NMT 20 ppm* (QEf1tlńn - 

|jn-201B) 

* ORGANIC IMPURITIES 

Mobile phase. System suitabiłity solution, and Chro- 
matographic system: Proeeed as directed in the 
Assay * 

Standard solution: 0.5 pg/mL of benzophenone, i Jig / 
ml of USP Phenytoin RS, 9 pg/mL of USP Phenytoin 
Reiated Compound A RS, and 9 pg/mL of USP 
Phenytoin Reiated Compound B RS in Mobile phase 
Sampie solution: 1 mg/mL of Phenytoin Sodium in Mo¬ 
bile phase 
System suitabiłity 

Sampies: System suitabiłity solution and Standard 
solution 

[NOTĘ—The relalive retention times for phenytoin and 
benzoin are 1.0 and 1.3, respectively,j 
Suitabiłity reąuirements 

Resolution: NLT 1.5 between phenytoin and ben* 
zom, System suitabiłity solution 
Relative standard deviation: NMT 5*0% for each 
compound, Standard solution 
Analysis 

Sampies: Standard solution and Sampie solution 
Calculate the percentage of phenytoin reiated com¬ 
pound A, phenytoin reiated compound B, and benzo¬ 
phenone in the portion of Phenytoin Sodium taken: 

Result = (r u frs) x (C$fCu) x 100 

r u - peak response of phenytoin reiated compound 
A, phenytoin reiated compound 8, or 
benzophenone from the Sampie solution 


r 5 - peak response of phenytoin reiated compound 
A, phenytoin reiated compound B, or 
benzophenone from the Standard solution 
Cs « concentration of the corresponding analyte in 
the Standard solution (pg/mL) 

Cu = concentration of Phenytoin Sodium in the 
Sampie solution (pg/mL) 

Calculate the percentage orany unspecified impurity in 
the portion of Phenytoin Sodium taken: 

Result - (ruf x ( C s fCu ) x (M r ifMn) x 100 

r u - peak response of each impurity from the 
Sampie solution 

^ = peak response of phenytoin from the Standard 

solution 

Ci = concentration of USP Phenytoin RS in the 
Standard solution (pg/mL) 

Cu - concentration of Phenytoin Sodium in the 
Sampie solution (pg/mL) 

M f i = molecular weight of phenytoin sodium, 

274.25 

Mn = molecular weight of phenytoin, 252.27 
Acceptance criteria; See Table I . 


Tabte 1 


Na me 

Refatfye 

Retention 

Time 

Acceptance 
Criteria, 
NMT w/w) 

Phenytoin reiated 
comoound A 

0*5 

0,5 

Phenytoin reiated 
compound B 

0.6 

0.9 

Phenytoin 

1.0 

_ 

Benzophenone 

29 

0,1 

Any Indiyidual 
unspedhed impurity 


0,10 

Total impurittey 1 


0.9 . 


a Ejtduding benzophenone. 


SPECIF8C TF5TS 

* LOSS ON DRYING (731) 

Analysis: Dry at 105° for 4 h. 

Acceptance criteria: NMT 2,5% 

ADDITIONAt REQUIREMENTS 

* Packacinc ano Storage: Freserve in tight containers* 

* USP reference standards (11) 

USP Phenytoin RS 

USP Phenytoin Reiated Compound A RS 
DiphenyigJycine* 

CmHuNOz 227.26 
USP Phenytoin Reiated Compound B RS 
Diphenyfhydantoic acid. 

C n HhN,0 3 270.29 
USP Phenytoin Sodium RS 


Extended Phenytoin Sodium Capsules 

DEFINITION 

Extended Phenytoin Sodium Capsules contain NLT 95.0% 
and NMT 105*0% of the labeled amount of phenytoin 
sodium {CisHnN^NaO^). 

IDENTIFICATION 

* A. Infrared Absorption—General (197) 

Sampie: 300 mg of phenytoin sodium from the con- 
tents of Capsules in 50 mL of water in a separator. Add 
10 ml of 3 N hydrochloric acid, and extract with three 


USP Monographs 














onograpns 


5694 Phenytoin / Official Monogrophs 


USP 40 


successive portions, measuring 100, 60, and 30 mL, re- 
spectivefy, of ether and chloroform (1:2). £vaporate tne 
combmed extracts, and dry the resrdue of phenytoin at 
105° for 4 h* 

Acceptance criteria: The spectrum of the Sampie corre- 
sponds to that of a slmifarly prepared USP Phenytoin 
RS* 

• B, The retention time of the major peak of the Sampie 
sofution corresponds to that of the Standard solution, as 
obtained in the Assay . 



ASSAY 
* Procedurę 

Buffer: 0.05 M monobasic potassium phosphate, Adjust 
with phosphoric acid to a pH of 3.5. 

Mobile phase: Methanof and Buffer (55:45) 

Standard solution: 0.6 mg/mL of USP Phenytoin RS in 
Mobile phase. [Notę—D i ss o I ve the repu i red quantity of 
phenytoin in a smali amount of methanol before dilut- 
ing with Mobile phase J 

Sampie stoek solution: Transfer the contents of 10 
Capsules to a 250-ml volumetric fiask. Add 150 mL of 
methanol, and sonicate for 20 min. Cool to room tem¬ 
peraturę, and dilute with methanol to volume. 

Sampie solution: Nominafly 0.6 mg/mL of phenytoin 
from the Sampie stock solution in Mobile phase 
Chrom atog rap hic system 
(See Chromatograpny (62 \), System Suita hi lity.) 

Modę: LC 

Detector: UV 229 nm 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 10 pL 
System suitabiiity 
Sampie: Standard solution 
Suitability requirements 
Column efficiency: NLT 3000 theoreticaf plates 
Taiting factor: NMT 2.0 
Relative standard deviation: NMT 2*0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
phenytoin sodium (CuHuNzNaOa) in the portion of 
Capsules taken: 

Result = (r u /n) x (Q/C u ) x (AWMrf) * 100 

r u - peak response of phenytoin from the Sampie 
solution 

rs = peak response of phenytoin from the Standard 
solution 

Cs - concentration of USP Phenytoin RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of phenytoin in the 
Sampie solution (mg/mL) 

Mrt - molecular weight of phenytoin sodium, 

274.25 

Mri - molecular weight of phenytoin, 252.27 
Acceptance criteria: 95*0%-l05.0% 


PERFORMANCE TESTS 
• DlSSOLUTBON (711) 

Test 1 

Medium: Water; 900 mL 

Apparatus 1: 50 rpm 

Times: 30, 60, and 120 min 

Mobile phase: Methanol and water (70:30) 

Standard solution: Dissolve USP Phenytoin RS in 
methanol, and dilute with water to obtafn a concen¬ 
tration similar to that of the Sampie solution. 

Sampie solution: Pass a portion of the solution under 
test through a suitable filter. 

Chromatographic system 
(See Chromatography (621), System Suitabllity .) 


Modę: LC 

Detector: UV 229 nm 
Column: 4.6-mm x 25-cm; packing LI 
Flow ratę: 1 mL/rnin 
injection volume: lOpL 
System suitability 
Sampie: Stand o rd solu tion 
Suitability reguirements 
Column efftctency: NLT 3200 theoretical plates 
TaJJlng factor: NMT 2.0 
Reiath/e standard deyiation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the labeled amount of 
phenytoin sodium (CisHuNiNaOi) dissolved: 

Result ^ (Wr s ) x C s x x Y x (100/0 

fy = peak response from the Somple solution 

fs = peak response from the Standard solution 

C; - concentration of USP Phenytoin RS in the 
Standard solution (mg/ml) 

M r i - moiecuiar weight of phenytoin sodium, 

274*25 

M t } ~ moiecufar weight of phenytoin, 252,27 

V = volume of Medium , 900 mL 
i = labę! claim (mg/Capsule) 

Tolerances (for products labeled as 30-mq Capsules) 
The percentage of the labeled amount ot phenytoin 
sodium (CiiRuNzNaCb) dissoived is NMT 40% (Q) in 
30 min, 56% (Q f ) in 60 min, and NLT 65% (Q") in 
120 min. The reąuirements are met if the guaniities 
dissolved from the Capsules tested conform to Tobie 


Table 1 


5taqe 

Ntimber 

Tested 

Acceptance Criteria 

S. 

6 

Each unit is with i n the rangę between Q - 
15% and Q - 5%, is within Lhe rangę Q' 

± 1 0%, and is NLT + 5% at the stated 

Times, 

s* 

6 

Average of 12 units (Si + 5j) is within the 
rangę between Q - 10% and Q* is within 
the rangę C7 ± 8%, and is NLT Q"; no 
unit is outside the rangę between Q - 
20% and Q + 10%, no unit is outside the 
rangę Q' ± 18%, and no unit is less than 

CT - 10% at the stated Times. 

Si 

12 

Average of 24 units (Si + Sj +- Sj) is within 
the rangę between 0-10% and Q, is 
within the rangę Q' ± 8%, and is NLT Q"; 
NMT 2 units are outside the rangę 
between Q - 20% and Q + 10%, and no 
unit fs outside the rangę Q - 30% and Q 
+ 20%; NMT 2 units are outside the 
rangę (7 ± 18%, and no unit is outside 
the rangę Q‘ ± 25%; NMT 2 units are less 
than Q" -*■ 10%, and no unit is less Lhan 

0" - 20 % at Lhe stated Times. 


Tolerances (for products labeled as 100-mg Capsules) 
The percentage of the labeled amount of phenytoin 
sodium (Ci 5 HnNzNa0 2 ) dissolved is NMT 45% (Q) in 
30 min, 60% (Q # ) in 60 min, and NLT 70% (Q") in 
120 min, The requirements are met if the guantities 
dissolved from the Capsules tested conform to Tobie 
2 , 
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Table 2 


Stanę 

Number 

Tested 

Acceptance CriterU 

Si 

6 

Each unit is within the rangę between Q - 
25% and Q - 5%, is eguat to 7 ± 20%, 
and is NLT (7 r + 5% at the stated 77mes, 


6 

Average of 12 units (Si + 5 2 ) is within the 
rangę between Q - 20% and Q, is within 
the rangę Q' ± 1 5%, and is NLT Q"; no 
unit is outside the rangę between Q - 
30% and Q + 10%, no unit is outside the 
rangę Q* ± 25%, and no unit is less than 
<y* - 10% at the stated Times. 

St 

12 

Average of 24 units (Sr + S 2 4 Si) is within 
the rangę between Q - 20% and Q, is 
within the rangę 7 ± 15%, and is NLT 

Q"; NMT 2 unit* are outside the rangę 
between Q - 30% and Q + 10%, and no 
unit is outside the rangę between Q - 
40% and Q + 20%; NMT 2 units are 
outside the rangę 7 ± 25%, and no unit 
is outside the rangę 0* ± 35%; NMT 2 
units are less than 7' - 10%, and no unit 
is less than O" - 20% at the stated Times. 


Test 2: If the product complies with this test, the Jabel- 
ing indicates that it meets USP Dissoluthn Test 2* 
Proceed as directed in Test 7, except use Apporatus 1 at 
75 rpm and the foliowing Tolerances . 

Tolerances (for products labeled as 100-mg Capsules) 
The percentage of the labeled amount of phenytoin 
sodium (CisHnN 2 Na0 2 ) dissolved is NMT 45% (Q) in 
30 min, 65% (<7) in 60 min, and NLT 70% (Q") in 
120 min. The requirements are met If the quantitie$ 
dissolved from the Capsules tested conform to Tobie 
3 . 


Table 3 


Stanę 

Number 

Tested 

Acceutance Criteria 

Si 

6 

Each unit is within the rangę between Q - 
25% and Q - 5%, ts egual to 7 ± 20%, 
and is NLT O" + 5% at the stated Times. 

. s? 

6 

Average of 12 units (Sr + 5 2 ) ts within the 
rangę between Q - 25% and Q - 5%, is 
within the rangę of Q J - 20% and Q ? + 

10%, and is NLT Q"; no unit ts outside 
the ranga between Q - 30% and Q + 5%, 
no unit is outside the rangę Q - 25% and 
<7 4 20%, and no unit is less than 7 # - 
10% at the stated TTmes. 

_Si_ 

12 

Average of 24 units (Si + Sj + 5j) is within 
the rangę between Q - 25% and 0 - 5%, 
rs within Lhe rangę of Q f - 20% and Q + 
10%, and is NLT Q"i NMT 2 units are 
outside the rangę between Q - 30% and 

Q 4 5%; and no unit is outside the rangę 
of Q - 40% and 0 + 15%- NMT 2 units 
are outside the rangę Q' - 25% and 7 + 
20%, and no unit is outside the rangę Q 
~ 35% and <7 + 25%; NMT 2 units are 
less than Q" - 10%; and no unit is less 
than 0" - 20% at the stated Times. 


Test 3: If the product complies with this test, the label- 
ing mdicates that it meets USP Dissolution Test 3. 
Medium: Water; 900 ml 
Apparatus 1: 75 rpm 
Times: 30, 60, and 120 min 
Determine the amount of phenytoin sodium 
(CisHiiN^NaO^) dissolved by using the method de- 
scribed in Test h 

Tolerances (for products labeled as 200- and 300-mg 
Capsules) 

The percentage of the labeled amount of phenytoin 
sodium (C ls HiiN 2 NaCb) dissolved is NMT 30% (Q) in 
30 min, 50% (QQ in 60 min, and NLT 60% (Q") in 
120 min. The requirements are met if the quantities 
dissolved from the Capsules tested conform to Table 
4. 


Table 4 


Staae 

Number 

Tested 

Acceptance Criteria 

5. 

6 

Each unit is within the rangę between Q - 
20% and Q 4 5%, is egual to 7 - 20% 
and 7 + 25%, and is NLT Q" + 5% at the 
stated Times, 

Sj 

6 

Average of 12 units {5* + $>) ts within the 
rangę between Q - 20% and 0, is within 
the rangę of Q ± 20%, and Is NLT 7'; no 
unit is outside the rangę between Q - 
25% and Q + 10%, no unit is outside the 
rangę Q ł ± 25%, and no unit is less than 
7' - 10% at the stated 7Tmes, 

_s».— ■ 

12 

Average of 24 units (Si + S? + Sj) is within 
the rangę between Q - 20% and Q ( is 
within the rangę of 7 ± 20%, and is NLT 
7'; NMT 2 units are outside the rangę 
between Q - 25% and Q 4 10%, and no 
unit is outside the rangę Q - 25% and Q 

4 15%; NMT 2 units are outside Lhe 
rangę Q f ± 25%; and no unit is outside 
the rangę 7 ± 30%; NMT 2 units are less 
than Q" - 10%; and no unii is less than 

OT - 20% at the stated Times, 


Test 4: If the product complies with this test, the label- 
ing indicates that it meets USP Dissoluthn Test 4. 
Medium, Apparatus 1, Times, and Analysis: Proceed 
as directed for Test L 

Tolerances (for products labeled as 3G-mq Capsules): 
The percentage of the labeled amount ot phenytoin 
sodium (CisHnN 2 Na0 2 ) dissolved ts NMT 40% (Q) in 
30 min, 56% (Q0 in 60 min, and NLT 65% (Q") in 
120 min, The reguirements are met if the guantities 
dissolved from the Capsules tested conform to Tobie 5. 
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Table 5 


Stacie 

Number 

Tested 

Acceptance Criteria 

Si 

6 

Each unit Is within the rangę between Q - 
10% and Q, is within the rangę Cf - 9% 
and Of + 7%, and is NLT Q" +■ 5% at the 
stated Trnies. 

s ? 

6 

Average of 12 units (Si + 5j) is within the 
rangę between Q - 8% and Q + 2%, Is 
within the rangę Q' - 9% and Q' + 7%, 
and Is NLT Q"; no unit Is outside the 
rangę between Q - 20% and Q + 10%, 
no unit is outside the rangę Q' - 19% and 
Qf + T 7%, and no unit is less than Q" - 
10% at the stated Times. 

_Si 

12 

Average of 24 units (S t + 5^ + 5j) <s within 
the rangę between Q - 8% and Q + 2%, 
is within the rangę Q - 9% and Q ł + 7%, 
and Is NLT Q"; NMT 2 units are outside 
the rangę between 0 - 70% and Q + 

10%, and no unit is outside the rangę Q 
30% and Q + 20%; NMT 2 units are 
outside the rangę Qf - 19% and Q' + 

17%, and no unit is outside the rangę Q* 

- 26% and C7 + 24%; NMT 2 units are 
less than Q" - 10%, and no unit is less 
than 0* - 20% at the stated Times. 


* Uniformity of Dosage Units (905): Meet the 
requirement5 



IMPURITIES 
• ORGANIC IMPURITIES 

Buffer, Mobile phase, Sam ple solution, and Chromato- 
graphic system: Proceed as directed in the Assay. 
Standard solution: 600 pg/mL of USP Phenytoin RS, 

3 pq/mL of USP Phenytoin Related Compound A RS, 
and 3 pg/ml of USP Phenytoin Related Compound B RS 
in methanol 
System suitability 
Sample: Standard solution 

[NGTE—The relative retention limes for phenytoin re* 
lated compound A, phenytoin related compound B, 
and phenytoin are 038, 0,45, and 1*0, respectiveJy.| 
Suitability requlrements 

Resolution: NLT 8 between phenytoin related com¬ 
pound B and phenytoin; NLT 1 *5 between phenytoin 
related compound A and phenytoin related com¬ 
pound B 

TaiJing factor: NMT 2,0 for the phenytoin peak 
Re!atlve standard devtation: NMT 2.0% for 
phenytoin; NMT 5,0% for phenytoin related com¬ 
pound A or phenytoin related compound B 
Analysis 

Samples: Standard solution and Sample solution 
Calcu late the percentage of each phenytoin related 
compound in the portron of Capsules taken: 


Result = ( r u tri ) x (Cs/Cu) x 100 


r u - peak response of phenytoin related compound 
A or phenytoin related compound B from 
the Sample solution 

ń = peak response of phenytoin related compound 
A or phenytoin related compound B from 
the Standard solution 

Q = concentration of the corresponding analyte in 
the Standard solution (pg/mL) 

Cu - nominał concentration of phenytoin In the 
Sample solution (jjg/mL) 

Calculate the percentage of any individua) unspecified 
degradation product in the portion of Capsules taken: 


Result - (ry/ri) x (G/G) x 100 


ry = peak response of each unspecified degradation 
product from the Sample solution 
r$ = peak response of phenytoin from the Standard 
solution 

Cs - concentration of USP Phenytoin RS in the 
Standard solution (pg/mL) 

Cu = nominał concentration of phenytoin in the 
Sample solution (pg/mL) 

Acceptance criterla: See Table 6. 


Table 6 


Na me 

Reiatsve 

Retention 

Time 

Acceptance 

Criterla, 

NMT 

Phenytoin related 
comuound A 

0.38 

0,5 

Phenytoin related 
compound B 

0.45 

1-0 

Phenytoin 

1.0 


Any tndMdual, unspeeffied 
degradation product 

— 

0.2 


ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in trght, Irght-resistant 
containers. Protect from moisture. Storę at controlled 
room temperaturę. 

* Labeling: When morę than one Dlssolution test is qiven, 
the labeling States the Dissolution test used only if Test 7 
is not usecT 

* USP Reference Standards (11) 

USP Phenytoin RS 

USP Phenytoin Related Compound A RS 
Diphenylglycine. 

C 14 H 13 NO 2 227.26 

USP Phenytoin Related Compound B RS 
Diphenyfhydantoie acid. 

CuHnNaOj 270,29 


Defete the foltowing: 


*Prompt Phenytoin Sodium Capsules 


» Prompt Phenytoin Sodium Capsules contarn 
not less than 95.0 percent and not morę than 
105.0 percent of the iabeled amount of 
C 1 5H 11 N 2 Na02. 


Packaging and storage— Preserve in Light containers. 
Labeling— Label the Capsules wlth the statement "Not for 
once-a-day dosing," printed rmmediately under the official 
name, in a bold and contrasting color and/or endosed 
within a box. 


USP Reference standards (11)— 

USP Phenytoin RS 
USP Phenytoin Sodium RS 

Identification— 

A: The eon ten ts of Capsules respond to 
A under Phenytoin Sodium. 

B: The eon ten ts of Capsules respond to 
Sodium (191). 


Identification test 



the flame test for 
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Dissolution (711)— 

Medium: water; 900 mL. 

Apporatus 1: 50 rpm, 

Time: 30 minutes. 

Procedurę —Determine the amount of Ci 5 HnN^NaOj dis- 
solved by measuring the UV absorbance at 258 nm on 
filtered portions of the solution under test, suitably diluted 
with Dissolution J Medium rf necessary, m comparison with a 
Standard solution having a known concentration of USP 
Phenytoin Sodium RS in the same Medium , 

Tolerances —Not less than 85% (Q) of the labeled amount 
of ĆisHWNzNaO* * is dissofved in 30 minutes. 

Uniformity of dosage unit* (905): meet the require- 
ments. 

Procedurę for content uniformity —Proceed as directed in 
the test for Uniformity of dosage units under Extended 
Phenytoin Sodium Copsules, 

A$$ay—Proceed with Capsufes as directed in the Assay 
under Extended Phenytoin Sodium Capsules.Auwo 


Phenytoin Sodium Injection 

DEFINITION 

Phenytoin Sodium Injection rs a sterile solution of Phenytoin 
Sodium with Propylene Glycol and Alcohol In Water for 
Injection. It contains NLT 95,0% and NMT 105,0% of the 
labeled amount of phenytoin sodium (C^H^N^NaCh), 

IDENTIFICATION 

* A, iNFRARED AbSORPTLON (197K) 

Sample: Transfer an equivalent of 250 mg of phenytoin 
sodjum from a vo!ume of Injection to a separator con- 
taining 25 mL of water. Extract first wfth 50 mL of ethyl 
acetale and then with two additlonal 30-mL portions of 
ethyl acetate. Wash each extract with two 20-mL por¬ 
tions of sodium acetate solution (10 mg/mL). Evaporate 
the combined ethyl acetate extracts, and dry the resi- 
due of phenytoin at 105° to constant weight, 
Acceptance criteria: Residue obtained from the Sample 
meets the requtrements. 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, as 
obtained in the Assay. 

ASSAY 

* PROCEDURĘ 

Mobile phase: Methanol and water (55:45) 

Standard solution: 0,23 mg/mL of USP Phenytoin RS in 
Mobile phose 

Sample solution: Nomlnally 0.25 mg/mL of phenytoin 
sodium from a volume of Injection equivalent to 
250 mg of phenytoin sodium in Mobile phase 
Chromatographk system 
(See Chromatography (621), System Su i ta bil i ty.) 


Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 25<m; packing LI 
Flow ratę: 1,5 mL/min 
Injection vo!ume: 20 jiL 
System suitabllity 
Sample: Standard solution 
Suitabllity requirements 
Tailing factor: NMT 2,0 
Relative standard deviatlon: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
phenytoin sodium (CisHnNjNaO-?) in the portion of ln- 
|ection taken; 

Result = (rjr s ) x (C s /Q x x 100 

r u - peak response from the Sample solution 
= peak response from the Standard solution 
C$ = concentration of USP Phenytoin RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of phenytoin sodium in 
the Sample solution (mg/mL) 

M r t = molecular weight of phenytoin sodium, 

274.25 

M f 2 - molecular weight of phenytoin, 252,2 7 

Acceptance criteria: 95,0%-105,0% 

OTHER COMPONENTS 
o ALCOHOL AND PROPYLENE GLYCOL COHTENT 

Interna! standard solution: 0.02 ml/mL of methanol 
and 0.04 mL/mL of ethylene glycol in water 
Standard stock solution: 0,01 ml/mL of alcohol from 
USP Alcohol Determmation-Alcohol RS and 0,04 mL/mL 
of USP Propylene Glycol RS in water 
Standard solution: 0.005 ml/mL of alcohol and 
0.02 ml/mL of propylene glycol prepared as follows, Pi¬ 
pet 5 ml each of Standardstock solution and Internal 
standard solution into a 10-mL volumetric fiask. 

Sample solution: 0.05 mL/mL of Injection in water pre¬ 
pared as follows. Pipet 5 mL of Injection and 50 mL of 
the InternaI standard solution into a 100-mL volumetric 
fiask, and dilute with water to volume, 
ChromatograpHic system 
(See Chromatography (621), System Suitabllity.) 

Modę: CC 

Detector: Plamę ionization 

Column: 30-m x 0,53-mm (ID) capillary column with 
a 1-jim coating of Gló phase 
Temperatures 
Injection port: 240° 

Detector: 250° 

Column: See Table h 


Table 1 


Initial 

Tein peta turę 

n 

Temperaturę 

Ramp 

P/min} 

Finał 

Temperaturę 

n 

Hołd Time 
at Finał 
Temperaturę 

(mM 

50 

0 

50 

A 

50 

15 

230 

5 


Carrler gas: Hydrogen or helium 
Flow ratę: 5 mL/min 
Injection volume: 0,2 pL 
Injection type: Split ratio, 10:1 
System suitabllity 
Sample: Standard solution 

[Notę— See Table 2 for the relatlve retention tirnes,] 
Suitabllity reąuirements 

Resolutlon: NLT 5,0 between methanol and alcohol; 
NLT 5,0 between propylene glycol and ethylene 
glycol 
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Relative standard deviation: NMT 2.0% for each of 
the response ratios of alcohol to methanol and pro* 
pyJene glycol to ethylene glycol 
Analysrs 

Samples: Standard solution and Sample solution 
Calculate the alcohol content, as a percentage, in the 
portion of Injection taken: 

Result - (Ru/Rs) x (Cs/Cu) x 100 

Ru - peak response ratio of alcohol to methano) 
from the Sample solution 

Rs - peak response ratio of alcohol to methanol 
from the Standard solution 
Cs = concentration of alcohol in the Standard 
solution (mL/mL) 

Cu “ nominał concentration of the Injection in the 
Sample solution (mL/mL) 

Calculate the propylene glycol content, as a 
percentage, in the portion of Injection taken: 

Result = (Ru/Rs) x (Cs/C u ) x 1 00 

Ru ~ peak response ratio of propylene glycol to 
ethylene glycol from the Sample solution 
Rs = peak response ratio of propylene glycol to 
ethylene tjiytol from the Standard solution 
Cs - concentration of propylene glycol in the 
Standard solution (mL/mL) 

Cu = nominał concentration of the Injection in Lhe 
Sample solution (mL/mL) 

Aeceptance criteria; See Tobie 2. 



Table 2 


Name 

Rel3tive 

Retentian 

Time 

Aeceptance 

Criteria, 

NMT 

Methanol 3 

0.27 

_ 

Alcohol 

0.32 

9.0-11,0 

Propylene atycol 

0.98 

37.0-43.0 

Ethylene ptycoh 

1.0 

— 


*fniernal standard included for peak itfentifkation purposes onfy. 

SPECIFSC TEST5 

* Bacterial Endotoxins Test (85): !t contains NMT 0.3 
USP Endotoxln Unit/mg of phenytoin sodium. 

* PH (791): 10.0-123 

* pARTicuLATE Matter in Injections (788): It meets the re- 
quirements under sma!l-volume injections. 

■ Other Requ}REMENTS: It meets the reguirements under 
Injections and Implanted Dryg Products (1 )* 


ADD1TIONAL REQUlftETVlENT5 

* Packaginc and Storace: Preserve in singie-dose or muL 

tiple-dose containers, preferabiy of Type I glass, at con¬ 
tro IIed room temperaturę. 

* Labeling: The faoel States the followincj: "Da not use the 

Injection if it is hazy or contains a precipitate." 

* USP Reeerence Standards (Tl) 

USP Alcohol Determination-Alcohol RS 

USP Endotoxin RS 

USP Phenytoin RS 

USP Propylene Glycol RS 


Chromie Phosphate P 32 Suspension 

» Chromie Phosphate P 32 Suspension is a sterile, 
aqueous suspension of radioactive chromie phos¬ 


phate P 32 in a 30 percent Dextrose solution 
suitable for intraperitoneal, intrapleural, or inter- 
stitial administration. It contains not less than 
90,0 percent and not morę than 110.0 percent of 
the labeled amount of 32 P as chromie phosphate 
expressed in megabecquerels (millicuries) per mL 
at the time indicated in the labeling. It may con- 
tain a preservative or a stabilizer. Other Chemical 
forms of radioactivity do not exceed 5.0 percent 
of the total radioactivity. 

Pac k a gin g and storage—Preserve in single-dose or multi- 
pie-dose containers. 

Labeling—Labę! it to include the following, in addition to 
the Information spedfied Labeling (7), Labels and Labeling for 
injectable Products : the time and datę of calibration; the 
amount of J2 P as labeled chromie phosphate expressed as 
total megabecquerels (millicuries) and concentration as 
megabeeguerels (millicuries) per mL at the time of calibra- 
tion; the expiration datę; and the statements, "Caution— 
RadioactNe Materia!/' and "For intracavitary use only," The 
labeling indicates that in making dosage calculations, cor- 
rectlon is to be madę for radloactive decay, and also indh 
cates that the radioactive half-life of 12 P is 143 days. 

USP Reference standards (11)— 

USP Endotoxin RS 

Radioniicffde Identification— 

A: The beta radiation of the Suspension, measured ac- 
cording to the procedurę set forth under Radioactmty (821), 
shows a mass absorption coefficient withln ±5% of tne value 
found for a specimen of a known standard of the same 
radionuclide when determined under identical counting 
conditions and geometry, 

B; Its beta-ray spectrum is identical to that of a specimen 
of * 2 P of known purity showing no distinct photopeaks and 
no energies greater than 1.710 MeV. 

Bacterial Endotoxins Test (85)—It contains not morę 
than 1 7 5/V USP Endotoxin Unit per mL of the Injection, 
when compared wfth the USP Endotoxin RS, in which V is 
the maximum recommended total dose, in ml, at the expL 
ration datę or time. 
pH (791): between 3.0 and 5.0. 

Radiochemkal purity—Place a measured volume of Sus¬ 
pension, to provide a count ratę of about 20,000 counts per 
minutę, about 2.5 cm from one end of a 25-mm x 300-mm 
strip of chromatographic paper (see Chromatography (621)), 
and allow to dry. Develop the chromatogram Dy ascending 
chromatography, using water as the solvent, and air-dry: 
the radioactivity in the chromie phosphate is not less than 
95.0% of the total radioactivrty when measured at the orj- 
gin. 

Other reguirements—It meets the reguirements under- 
Injectfons and Implanted Drug Products (1), except that the 
Suspension may be distnbuted or dispensed phor to the 
compietion of the test for Sten lity, the latter test being 
started on the day of finał manufaeture, and except that it is 
not subject to the recommendations on Container Content 
Assay for dextrose— 

Periodic acid reagent solution —Dissolve 8.5 g of sodium 
metapenodate in 80 ml of 1 N sulfuric add, dllute wlth 
water to 100 mL, and mix. 

Assay preparadon —Decant the supernatant from sterile 
Suspension into a disposable eentrffuge tubę, and centri- 
fuge. Pipet 1.0 ml of the elear supernatant Into a 25-mL 
voTumetric fiask, dilute with water to voiume, and mix. 

Procedurę—Pipet 50 mL of Periodic acid reagent solution 
into a 250-mL conical fiask, add 3.0 mL of the Assay prepa* 
ration , swirl, cover the fiask, and allow to stand at room 
temperaturę for 2 hours. Add, in the order named and wlth 
rapid stirring, 50 mL of a saturated solution of sodium biear- 
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bonate, 50.0 mL of 0.1 N potassium arsenite VS, 4 ml of 
potassium iodide solution (1 m 5) t and 20 g of sodium bi- 
carbonate, Stir the solution at room temperaturę for 15 min- 
utes. Ti tratę with 0.1 N iodine VS, using 3 mL of starch T5 
as the indrcator. Perform a blank delermination, and make 
any necessary correction. Each ml of OJ N iodine is eq uwa¬ 
leni to 1,802 mg of dextrose Not less than 

27.0% and not morę than 33,0% is found. 


Change to read: 

Assay for radioactivity —Using a suitable counting assem- 
bly % (cni ^ determine the radioactivtty, in MBq 

(mCi) per mL, of Sterile Suspension by use of a calibrated 
system as directed under Radioacth/łty (821). 


Sodiunu Pihospihate P 32 Solution _ 

Phosphoric - 52 / 5 acid, disodium salt. 

Dibasic sodium phosphate- 52 ? [7635-46-3]. 

» Sodium Phosphate P 32 Solution is a solution 
suitable for eitner orał or intravenous administra- 
tion, containing radioactive phosphorus ( 32 P) 
processed in the form of Dibasic Sodium Phos¬ 
phate from the neutron bombardment of ele- 
mental sulfur. Nonradioactive Dibasic Sodium 
Phosphate may be added during the processing. 

Sodium Phosphate P 32 Solution contains not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of 32 P as 
phosphate expressed in megabecquerels 
(microcuries or millicuries) per mL at the time 
indicated in the labeling. Other Chemical forms 
of radioactivity are absent. 

Packaging and storage— Preserve in single-dose or multi- 
ple-dose containers that prevfously have been treated to 
prevent adsorption, 

Labeling—La bel it to inctude the foltowing: the time and 
datę of calibration; the amount of n P as phosphate ex- 
pressed In total megabecquerel$ (microcuries or millicuries) 
and in megabecquerels (microcuries or in millicuries) per ml 
at the time of calibration; the name and ąuantity of any 
added preservative or stabilizer; a statement of the intended 
use, whether orał or intravenous; a statement of whether 
the contents are intended for diagnostic or therapeutic use; 
the expiration datę; and the statements "Caution—Radioac- 
tive Materiał/" and "'Not for intracavitary use," Tłie labeling 
indicates that in makrng dosage calculations, correction is to 
be madę for radioactive decay, and also indicates that the 
radioactive half-life of 32 P is 14,3 days. 

USP Referemce standards (11)— 

USP Endotoxin RS 

Radlonuclide Identification— 

A: The beta radiation of the Solution, measured accord- 
ing to the procedurę set forth under Rodioactivity (821) t 
shows a mass absorption coefficient within ± 5 % of the valje 
found for a specimen of a known standard of the same 
radionudide when determined under identicai counting 
conditions and geometry. 

B: Its beta-ray and/or bremsstrahlung spectrum is identi- 
cal to that of a specimen of n P of known purity showing no 
distlnct photopeaks and no energies greater than 1.710 
MeV, 


Bacterial Endotoxins Test (85)—it contains not morę 
than 175/YUSP Endotoxin Unit per mL of the Injeetion, 
when compared with the USP Endotoxin RS, in whtch V is 
the maximum recommended total dose, in ml, at the expi- 
ration datę or time. 
pH (791): between 5.0 and 6.0. 

RadiochemicaE purity— Place a measured volume, appro- 
priately diluted with phosphoric acid solution (1 in 20 ) such 
that it provides a count ratę of about 20,000 counts per 
minutę, about 45 mm from the end of a 25- x 300-mm 
Strip of chromatographic paper {see Chromatography (621)), 
and allow to dry. Develop tne chromatogram by descend- 
ing chromatography, using a mixture of tertiary butyl alco- 
hdl, water, and formie acid (40:20:5), Allow to dry, and 
determine the position of the phosphoric acid by spraying 
the paper with a solution prepared by dissolving 5 g of am- 
monium molybdate in 100 mL of water and pouring, with 
constant stirring, into a mixture of 12 ml of nitric add and 
24 mL of water, Determine the position of the radioactivity 
distribution by scanning with a collimated radiation detec- 
tor. The radioactlvity appears in one band only, correspond- 
ing in R r value to the phosphoric acid. 

Other reguirements —Solution intended for intravenous 
use meets the requirements under injections ond Implanted 
Drvq Products (1}, except that the Solution may be distrib- 
uted or dispensed prior to completion of the test for Steni- 
ity t the latter test being started on the day of finał manufac* 
turę, and except that it is not subject to the 
recommendation on Container C ontenL 


Change to read: 

Assay for radioactivify—Using a suitable counting assem- 
bJy {CHy-myzNJh determine the radioact!vity, in MBq 
(mCi) per mL, of Solution by use of a calibrated system as 
directed under RadhoctMty (82 1)). 


Physostigmine Salicylate 

C,iH 21 N 3 0 2 -C7H 6 0 5 413.47 

Pyrrolo[2,3-6]indoh5-ol, 1,2,3,3a,8,8a-hexahydn>l,3a, 
8 -trimethyl-, methyfcarbamate (ester), (3aS-dsy f 
mono( 2 - hydroxybenzoate); 

Physostigmine monosalicylate [57-64-7], 

DEFINITION 

Physostigmine Salicylate contains NLT 97.0% and NMT 
102 , 0 % of physostigmine salicylate (C 1 SH 21 N 3 O 2 ■ OH^O*), 
calcuiated on the dried basis, 

IDENTIFICATION 

9 A. Identification—Organk Nitrogenous Bases (181) 
Analysrs: Use 1 g of sodium bicarbonate instead of 
2 mL of 1 N sodium hydroxide, 

Acceptance criteria: Meets the reguirements 

* B. Identtrcation Tests—Ceneral, Soficylote (191): Meets 

the requirements 

ASSAY 

* Procedurę 

Sample: 250 mg of Physostigmine Salicylate 
Analysrs: Dissolve the Somple in 25 mL of chloroform, 
and add 25 mL of glaciaJ acetic acid. Utratę with 0.02 
N perchloric acid in dioxane VS, determining the 
endpoint potentiometrically, Perform a blank delerml 
nation, and make any necessary correction, Each mL of 
0,02 N perchloric acid is equivafent to 8.270 mg of 
physostigmine salicylate {C 15 H 21 N 3 O 2 ■ C 7 H 0 O 3 }. 
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Acceptance criteria: 97.0%-l 02,0% on Ehe dried basis 

IMPURITIE5 

o Residue on Bgnition (281) 

5 ample: 100 mg 
Acceptance criteria: Negligible 

* SULFATE 

Sample solution: Predpitate Ehe salicylic acid from 
10 mL of a coid, saturated solution of Physostigmine 
Saficylate with a slight excess of 3 N hydrochloric acid, 
and fifter. 

Analysis: Add 5 drops of barium chloride TS to Ehe 
Sample solution. 

Acceptance criteria: No turbidity is produced 
im media tely. 

5PECSFBC TESTS 

* Optical Rotation, Spedfie Rotation (7815) 

Sampfe solution: 10 mg/ml in water 
Acceptance criteria: -91° to -94° 

* LOSS ON DRYING (731) 

Analysis: Dry over sifica gei for 24 h. 

Acceptance criteria NMT 1,0% 

* Readily Carbomizable Substances Test (271) 

Sample solution: DissoJve 100 mg in 5 mL of sutfuric 
acid. 

Acceptance criteria: At Ehe end of 5 min, the Sample 
solution bas no morę color than Matching Fluid I . 

ADDITIONAL REQUIREMENTS 

ó Packaging and Storage: Preserve in tight, [ight-resistant 
containers. Storę at 25% excursions permitted between 
15° and 30°. 

* U5P Reference Standards (11) 

USP Physostigmine Saiicyiate RS 


PBiysostSggmine SalBcylate injectlon 

DEFINmON 

PhysostEgmine Salicylate Injectlon is a steriie sofution of Phy- 
sostigmine Salicyfate in Water for Injection. It contains 
NLT 90.0% and NMT 110.0% of the fabeled amount of 
physostigmine saiicyiate {C 15 H 21 M 3 O 2 ■ C 7 H 6 0 3 ). It may 
contain an antimicrobiat agent and an antioxidant. 

[Notę—D o not use the Injection if it is morę than slightly 
discolored.] 


IDENTIFICATION 

* A. ID E NTIFIC ATI O N— -O RG AN IC NlTRO CENO US BASES (181) 

Analysis: Use 1 g of sodium bicarbonate instead of 
2 mL of 1 N sodium hydroxide. 

Acceptance criteria: Meets the reauirements 

* B, Identification Tests—General, Salicylate (191): Meets 

the req u i rem en Es 


Modę: LC 

Detector: UV 254 nm 
Colurrm: 3.9-mm x 30-cm; packing LI 
Flow ratę; 2 mL/min 
injection vo!ume: 10 jiL 
System suitability 

Samples: Solution A and Standard solution 
[Notę—I f the peaks due to benzyl alcohof and benzal- 
dehyde co-elute when Sofution A is injected, the Stan¬ 
dard solution wiJI exhibit only two peaks instead of 
three. In a suitable system, benzyl alcohol and benzal- 
dehyde elute before physostigmine.] 

Suitability requirement$ 

Resoiution; NLT 2.0 between the physostigmine peak 
and the adjacent peak (benzyl alcohol or benzafde- 
hyde, or the combination of these), Standard solution 
Column effidency: NLT 1200 theoretlca! pfates from 
the analyte peak, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard sofution and Sample sofution 
Calculate the percentage of the labeled amount of 
physostigmine salicylate (CisHaiNsOż - C 7 H 6 0 3 ) in the 
portion of Injection taken: 

Result = (ru/rs) x (C 5 /C u ) x 100 

fu = peak response from the Sampfe solution 

fj - peak response from the Standard solution 

Cs - concentration of USP Physostigmine Saiicyiate 
RS in the Standard sofution (mg/mL) 

Cu - nominał concentration of physostigmine 
salicyfate in the Sample solution (mg/mL) 
Acceptance criteria: 90.0%-110.0% 

SPECJFIC TESTS 

« BACTERIAL Endotoxins Test (85): NMT 83.4 USP Endo- 
toxin Units/mq of physostiamine saiicyiate 

• PH (791): 3.5-5.0 

o OT HER Reauirements: It meets the requirements in tnjeo 
tions and fmplanted Drug Products (1). 

ADDITIONAL REQUtREMENT5 

* Packaging and Storage: Preserve in singfe-dose contain- 
ers, preferably of Type i glass, protected from light. 

o USP Reference Standards (11) 

USP Benzyf Alcohol RS 

USP Endotoxin RS 

USP Physostigmine Saiicyiate RS 


Ph 


lysostigmine Salicylate Ophthalmic 
Sofution 


ASSAY 
■ Procedurę 

Buffer: 3.85 g/L of ammonium acetate in water. Adjust, 
if necessary, with gladal acetic acid or ammonium hy- 
droxide to a pH or 6 ± 0 . 1 . 

Mobile phase: Acetonitrile and Buffer (50:50) 

Solution A: 100 pL of USP Benzyl Alcohol RS and 1 pL 
of benzaldehyde in 400 mL of acetonitrile 
Standard solution: 0,03 mg/ml of USP Physostigmine 
Salicylate RS in Solution A 

Sample solution: Nominafly 0.03 mg/mL from a suita¬ 
ble volume of Injection contalning NLT 3 mg of physo¬ 
stigmine saficylate diluted with acetonitrile 
Chromatographic system 
(See Chromatography (62 1), System Suitability.) 


DEFINITEON 

Physostigmine Saiicyiate Ophthalmic Solution is a sterife, 
agueous solution of physostigmine saiicyiate. It contains 
NLT 90.0% and NMT 11 0.0% of the labeled amount of 
physostigmine salicylate (Ci 5 H 3 iN 3 0 2 ■ C 7 H 6 0 3 ), It may 
contain suitable antimicrobial agents, buffers, and stabiliz- 
ers and suitable additives to Increase its yiscosity. 

IDENTIFICATION 

• A. Identification—Organic Nitrogenous Bases (181) 

Analysis: Use 1 g of sodium bicarbonate instead of 
2 ml of 1 N sodium hydroxide. 

Acceptance criteria: Meets the reauirements 

* B. IDENTIFICATION Tests—General, Saficylate (191): Meets 
the requirement$ 
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ASSAY 
o Procedurę 

Buffer: 3.85 g/L of ammonium acetale in water ad- 
justed, \f necessary, with glatial acetic acid or ammo- 
niurn hydroxide to a pH of 6 ±0*1 
Mobile phase: Aceton itrile and Buffer (50:50) 

Standard solution: 0.03 mg/mL of USP Physostigmine 
Salicylate RS in acetonitrile 

Sample solution: Nominally 0.03 mg/mL of physostig- 
minę salicyfate from a volume of Ophthalmic Solution 
containing NLT 3 mg of physostigmine salicylate difuted 
with acetonitrile 
Chromatographic system 
(See Chromatogropny (621 ), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; packing LI 
Flow ratę: 2 mL/min 
Injeetion yolume: lOpL 
System suitability 
Sample: Standard solution 
Suitability requirements 
Column efficiency: NLT 1200 theoretical piates 
Relative standard deviation: NMT 2.0% 

Analysis 

Sam pies: Standard solution and Sample solution 
CalcuEate the percentage of the labeied amount of phy¬ 
sostigmine salicylate (CisHuN^CL? * CzHćCh) In Lhe por- 
tion of Ophthalmic Solution taken: 

Resuit - (rjrs) x (Cd Cu) x 100 

r u - peak response from the Sample solution 

r s = peak response from the Standard solution 

Cs = concentration of USP Physostigmine Salicylate 
RS in the Standard solution (mg/mL) 

- nominał concentration of physostigmine 
salicylate in the Sample solution (mg/mL) 
Acceptance criteria: 90.0%-11 0.0% 

SPECIFIC TESTS 

* STERJLITY TESTS (71): Meets the reguirements 

* pH (791): 2.0-4.0 

AODKTIONAL REQUIREMENTS 

f Packaging and Storage: Preserve in tight, light-resistant 
containers. 

■ USP Reference Standard* (11) 

USP Physostigmine Salicylate RS 


Phytonadione 



C 31 H 46 O 2 450.70 

1,4-Naphthalenedione, 2-methyl-3-(3,7,11,15-tetramethyh 
2 -hexadecenyl)“, [R-[R*,R*-(£)]]-; 

Phylloguinone [84-80-0]. 

DEFINUmON 

Phytonadione is a mfxture of E- and Z-isomers containing 
NLT 97.0% and NMT 103.0% of phytonadione isomers 
(CaihUOz)- !t contains NMT 21.0% of the Z-isomer. 


IDENTKFICATBON 
e A. BNFRARED Arsorption (197F) 
ł B* Ultrafiolet absorption (197U) 

AnalyticaJ wavelength: 248 nm 
Sample solution: 10pg/mL in n-hexane 
Acceptance criteria: Meets the reguirements. Absorp- 
tivities do not differ by morę than 3.0%. 

ASSAY 
o Procedurę 

[Notę —Protect Solutions containing phytonadione from 
exposure to lightj 

Mobile phase: n-Hexane and n-amyl afcohol 
(2000: 1.5) 

Internal standard solution: 2.5 mg/mL of cholesteryl 
benzoate in Mobile phase 

Standard solution: Prepare a 96-p.g/mL solution of USP 
Phytonadione RS in Mobile phase. Pipet 10 mL of this 
solution and 7 mL of Interna! standard solution into a 
25-mL volumetric fiask, and dilute with Mobile phase to 
volume. 

Sampie solution: Prepare as directed for the Standard 
solution , uslng Phytonadione instead of USP Phytona¬ 
dione RS. 

Chromatographic system 

(See Chromatogropny {6 21), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Column: 4.6-mm x 25-cm; packing L3 
Flow ratę: 1 mL/min 
Injeetion size: 50 ^iL 
System suitability 
Sampfe: Standard solution 

[Notę—T he relative retention times for the intemaf 
standard, (Z)-phytonadione, and (£>phytonadione are 
0.7, 0.9, and 1.0, respectiyely.] 

Suitability reguirements 

Resolution: NLT 1.5 between (2)-phytonadione and 
(£i)-phytonadione 

Relative standard deviation: NMT 2.0% for the ra- 
tios of the sum of peak areas of (Z)-phytonadione 
and (f)-phytonadione to the peak area of the internal 
standard 
Analysis 

Sam pies: Standard solution and Sample solution 
Calcuiate the percentage of phytonadione (C^iH^Oz) in 
the portion of Phytonadione taken: 

Resuit = (Ru/Rs) x (Q/G) x 100 

Ru - interna! standard ratio (sum of peak areas of 
(Z)-phytonadione and (£)-phytonadione/peak 
area of the interna! standard) from the 
Sample solution 

ftj - internal standard ratio (sum of peak areas of 
(Z)-phytonadione and (£>phytonadione/peak 
area of the interna! standard) from the 
Standard solution 

Cs = concentration of USP Phytonadione RS In the 
Standard solution (pg/mL) 

Cu = concentration of Phytonadione in the Sample 
solution (jig/mL) 

Acceptance criteria: 97.0%-1O3.G% 

OTHER COMPGNENTS 
o Z-Bsomer Content 

[Notę —Protect Solutions containing phytonadione from 
exposure to light.] 

Mobile phase, Internal standard solution, Sample so¬ 
lution, Chromatographic system, and Analysis: Pro- 
ceed as directed in the Assay, except calcuiate the per- 
centaqe of Z-isomer in the portion of Phytonadione 
taken: 


Resuit = [rzl(r z + r £ )] x 100 
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fi ~ peak area of the (Z)-phytonadioue isomer 
from the Sample solution 

r E = peak area of the (£)-phytonadione isomer 
from the Sample solution 

Acceptance criteria: NMT 21.0% 

IMPURATIIES 
® Li mr of Menadione 

Sample: 20 mg of Phytonadtone 
Anafysis: Mix the Sample with 0.5 rnL of a mixture of 
6 N ammonlum hydroxide and alcohol (1:1). Add 1 
drop of ethyl cyanoacetate, and shake gentfy. 
Acceptance criteria: No purpfe or blue color is 
produced. 

SPECIFIC TESTS 

• Refractive 1nbex (831): 1,523-1,526 

o Reaction: A 50-mg/ml solution of Phytonadione in de- 
hydrated alcohol is neutral to litmus, 

ADDITIONAL REQUIREIViENTS 

* Packaging and Stdrage: Preserve in tight, llght-resistant 
containers. 

s USP Reference Standard* * ( 11) 

USP Phytonadione RS 


Phytooadione injectable Emulsion _ 

» Phytonadione Injectable Emulsion is a sterile, 
aqueous dispersion of Phytonadione. it contains 
not less than 90.0 percent and not morę than 
110.0 percent of the iabefed amount of OiH,; 6 0 2 . 
It contains suitabie solubilizing and/or dispersina 
agents. 

Packagmg and storage— Preserve in single-dose or muiti- 
pfe-dose containers, preferabfy of Type I glass, protected 
from light. 

USP Reference standard* (11)— 

USP Endotoxin RS 
USP Phytonadione RS 

Identifkation —The retention time of the major peak in 
the chromatogram of the Assay preparation corresponds to 
that in the chromatogram of tne Standard preparation , as 
obtained in the Assay. 

Bacterial Endotoxin* Test (85)—It contains not morę 
than 14.0 USP Endotoxin Units per mg of phytonadione. 
pH (791): between 3.5 and 7.0. 

Other reguaremerats —It meets the regulrements under In- 
jections and Implonted Drag Products (1). 

Assay— [notę —Use low-actinic glassware throughout this 
assay, and otherwise protect the Solutions from exposure to 
light.] 

Mobile phase —Prepare a suitabie degassed mixture of de- 
hydrated alcohol and water ( 95 : 5 ). 

Standard preparation —Dissolve an accurately wefghed 
guantity of USP Phytonadione RS in Mobile phase to obtain 
a solution having a known concentration of about 1 mg per 
mL. Pipet 1 mL of this solution into a 1 D-mL volumetric 
fiask, dii ule with Mobile phase to vo!ume, and mlx to obtain 
a Standard preparation having a known concentration of 
about 0.1 mg per mL 

Assay preparation 1 (containing 10 mg or morę of 
phytonadione per mL)—Pipet a volume of Injectable Emub 
sion, equivalent to 10 mg of phytonadione, into a 10-mL 
volumetric fiask, dii u te with Mobile phase to volume, and 


mix. Pipet 1 mL of this solution into a 10-mL volumetric 
fiask, dilute with Mobile phase to vofume, and mix. 

Assay preparation 2 (containing less than 10 mg of 
phytonadione per mL)—Pipet a vo!ume of InjectaBle Emul¬ 
sion, equivalent to 1 ma of phytonadione, into a 10-mL vol- 
umetric fiask, dilute with Mobile phase to volume, and mix. 

Chromatographic system (see Chromatography (621))—The 
liguid chromatograph is egufpped with a 254-nm detector 
and a 4-mm x 25-cm column that contains packing LI. The 
flow ratę is about 0,7 mL per minutę, Chromatograph five 
replicate injections of the Standard preparation , and record 
the peak responses as directed for Procedurę: the relative 
standard deviation is not morę than 1.5%. 

Procedurę —Separately inject equal volumes (about 10 pL) 
of the Standard preparation and tne appropriate Assay prepa¬ 
ration into the chromatograph, record the chromatograms, 
and measure the peak response for the major peak. Calcu- 
late the quantlty, in mg, of C 31 H 46 O 2 in eaeh mL of the 
Injectable Emulsion taken by the formula: 

D(C/V)(ru/r s ) 

in which D ts 100 if the Jnjectabie Emulsion contains 10 mg 
or morę of phytonadione per mL, or 10 if the Injectable 
Emulsion contains less than 10 mg of phytonadione per mL; 
C is the concentration, in mg per mL, of USP Phytonadione 
RS in the Standard preparation; V is the vo i u me, in mL, of 
injectable Emulsion taken; and r u and r s are the peak re¬ 
sponses of phytonadione obtained from the appropriate As- 
say preparation and the Standard preparation, respectively. 


PhyfcoinadSoBne TafoBets 

DEFINITION 

Phytonadione Tablets contain NLT 90.0% and NMT 110.0% 
of the labeled amount of phytonadione (Ciif-bńOz). 

IDENTIFICATION 

* A. Ultraviolet Arsorption 

Standard solution: 0.01 mg/mL of USP Phytonadione 
RS Sn dehydrated alcohol 

Sample solution: A portion of finely powdered Tablets, 
equivalent to 0.01 mg/mL of phytonadione in dehy¬ 
drated alcohol Shake vigorously, and fifter. Use the 
fil tratę. 

Acceptance criteria: The UV absorptlon spectrum of 
the Sample solution exhibits maxima and minima at the 
same wavelengths as that of the Standard solution con- 
comitantly measured. 

* B. HFLC Identification Test 

Analysis: Proceed as directed in the Assay. 

Acceptance criteria: The retention time of the major 
peafe of the Sample solution corresponds to thaf of the 
Standard solution. 

ASSAY 

* Procedurę 

[Notę—U se low-actinic gtassware throughout the Assoy, 
and otherwise protect the Solutions from light.] 

Mobile phase: Dehydrated alcohol and water (95:5) 
Standard solution: 0.10 mg/mL of USP Phytonadione 
RS in dehydrated alcohol 

Sample solution: 0.1 mg/mL of phytodione in dehy¬ 
drated alcohol prepared as fotlows. Mix a portion of 
finely powdered Tablets (NLT 20) with dehydrated alco- 
hol to obtain a nominał concentraion of 0.4 mg/mL of 
phytonadione. Shake by mechanieal means for 15 min, 
dilute with dehydrated alcohol to 0.10 mg/mL, and 
fifter. 
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Chrom atog ra p h i c sy stem 

(See Chmmatography (621), System Suitability,) 

Modę: LC 

Detector: UV 254 nm 
Column: 4-mm x 30-cm; packing LI 
Ffow ratę: 1,5 m L/m En 
Injection size: 10 jjiL 
System suitabifity 

Sample: Standard solution (three replicate injections) 

Suitability requirements 

Column efficiency: NLT 915 theoretical plates, deter- 
mined from the analyte peak 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2*0% 

[NOTĘ— Z- and f-isomers coelute in this chromato- 
graphic system.] 

Analysis 

Sampfes: Standard solution and Sample solution 
Calcufate the pereentage of the labeled amount of 
phytonadione (C 31 H.S 0 G 2 ) in the portion of Tablets 
taken: 

Result - (fu/n) x (Cs/Cu) x 100 

ru = peak area from the Sample solution 

rs - peak area from the Standard solution 

Cs - concentration of USP Phytonadione RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of phytonadione in the 
Sample solution (mg/mL) 

Acceptance cnteria: 90.0%-110*0% 

PERFORMANCE TESTS 
® Disintegratfon (701) 

Time: 30 min 

e Unjformity of D05AGE Unets (905): Meet the 
reguirements 

ADDITIONAL REQUIREMENTS 

e Packaging amd Storage: Preserve in well-closed, Ifght- 
resrstant containers. 

* USP Referemce Standards (11) 

USP Phytonadione RS 


Pilocarpine 



Ct,H, s N 2 0 2 208 .26 

2(3ff)-Furanone, 3-ethyldihydro-4-[{l-methyl-] H-imidazol- 
5-yl)methyl]-, (35-c/s>-. 

Pflocarpine [92-13-7]. 

» Pilocarpine contains not less than 95.0 percent 
and not morę than 100.5 percent of pilocarpine 
(CnHińNzC^), ealculated on the anhydrous basis* 

Packaging amd storage— Preserve in tight, fight-resistant 
containers, in a cotd place. 

USP Reference standards (11)— 

USP Pifocarpine RS 
USP Pilocarpine Nitrate RS 


Identification— 

A: fnfrared Absorption (197F)* 

B: Ultravhlet Absorption (1 97U)— 

Solution: *20 jag per mL, 

Medium: water* 

Specifk rotation (7815): between +102° and +107°* 

Test solution: 20 mg per ml, in pH 6.0 phosphate 
buffer. 

Refractive index (831): between 1*5170 and 1.5210 at 
25°, determined in a liquid spęd men. if crystals are present, 
first warm to about 40°, 

Water Determinatiom, Method I (921): not morę than 
Q.5%* 

Chloride— 

Standard c hloride solution— Transfer 1 65 mg of sodium 
chloride to a 100-mL volumetric fiaska and dissolve En and 
dilute with water to volume. Transfer 25.0 mL of this sotu- 
tion to a 1000-mL volumetric fiask, and dilute with water to 
volume. This solution contains 25 jag of chloride per mL* 

Test solution— Transfer about 1.0 g of Pilocarpine, accu- 
rately weighed, to a 100-mL volumetric fiask, dissolve in and 
dilute with water to volume. 

Procedurę —Transfer 5.0 mL of the Test solution to a test 
tubę, add 0.6 mL of diluted nitric add and 0.3 mL of sifver 
nitrate TS: any opalescence produced Es not greater than 
that produced by an identically treated solution containing 
5.0 mL of the Standard chloride solution (0.25%). 

Sidfate— 

Standard sulfate solution —Dissolve 148 mg of anhydrous 
sodium sulfate En water, and dilute with water to 100 mL. 
Dilute 10,0 mL of this solution with water to 1000 mL ThEs 
solution contains lOpg of sulfate per mL. 

Procedurę— To about 1 g of Pilocarpine En a test tubę add 
1 mL of 6 N hydrochloric add and 4 mL of water, and mix* 
For the control, transfer 4.0 mL of Standard sulfate solution 
to a test tubę, add 1 mL of 6 N hydrochloric add, and mix. 
Adjust both Solutions with pH Endrcator paper by the drop- 
wfse addition of 3 N hydrochloric acid or 6 N ammonium 
hydroxide, if necessary, to a pH of between 2 and 3. Acid 
water to maintain the same volume in the control and test 
specimen tubes* To each tubę add 1 mL of barium chloride 
TS, and mix: any turbidity produced in the specimen tubę 
after 10 minutes' standing is not greater than that produced 
in the contro! (0.004%). 

Limit of nitrate— 

Standard preparation—Prepare a solution of USP Pilocar¬ 
pine Nitrate RS to contain 43 pg per mL. This solution con¬ 
tains the equivalent of TO pg of nitrate ion per mL. 

Test preparation —Prepare a solution of Pilocarpine to con- 
tain 200 mg per mL, 

Procedurę—Transfer 0,5-mL portions of the Test prepara¬ 
tion and of the Standard preparation , respectively, to sępa- 
ratę test tubes, and to each tubę add 1 drop of a 1 in 100 
solution of sulfanilic add in 5 N acetic acid and 1 drop of a 
3 in 1000 solution of N-(1-naphthyl)ethylenediamine dihy- 
drochloride in 5 N acetic acid. Adjust the Standard prepara¬ 
tion and the Test preparation wjth pH indicator paper by the 
dropwise addition of 3 N hydrochloric acid or 1 N ammo¬ 
nium hydroxide, If necessary to a pH of between 2 and 3. 

To each solution add a few granules of acid-washed, nitra te- 
free zinc. Heat the test tubes in a water bath at a tempera¬ 
turę of about 32°* Allow 5 minutes for the devefopment of a 
pink colon any pink color observed in the Test preparation is 
not greater than that observed in the Standard preparation 
(0.005%). 

Related compouinds— 

Buffer solution , Mobile phase. System suitability preparation f 
and Chromotographic system—Proceed as directed in the As - 
soy. 
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Standard solution— Prepare a solution in water of isopilo- 
carpine nitrate to contain 1,5 pg per mL. 

Test preparotion —Prepare as directed for Assay preparation 
in the Assay. 

Procedurę —Separately mject equal vofumes (about 40 pL) 
of the Standard solution and the test preparation into Ehe 
chromatograph, record the chromatograms, and measure 
the responses for all the peaks. Cakulate the percentage of 
isopilocarpine in the portion of Pilocarpine taken by the 
formula: 

(208.26/27h27)$Q(C/W)(r»/fd 

in which 208.26 and 271.27 are the molecular weights of 
pilocarpine and isopilocarpine nitrate, respectively, C is the 
concentration, in pa per mL, of isopilocarpine nitrate in the 
Standard solution , W \s the weight, in mg, of Pilocarpine 
taken, and r v and r s are the peak responses due to isopilo- 
carpine in the Test preparation and the Standard solution , 
respectively: not morę than 2% of isopilocarpine is found. 
Calculate the percentage of all other impurities from the 
chromatogram of the Test preparation taken by the formula: 

(208.26 / 271. 27)50(C / W)(n / Cs) 

in which r t is the peak response due to the impurity: no one 
impurity corresponding to one of the four peaks in the Sys- 
tem suitability preparation exceeds 3%; no other individual 
impurity exteeds 0.5%. The sum total of all impurities, in- 
duding isopilocarpine, is not morę than 5,0%. 

Assay— 

Buffer solution —Transfer 1 3.5 mL of phosphoric acid to a 
1-liter beaker containing 700 mL of water, Add 3 mL of tri- 
ethylamine, and d ilu te with water to 1000 mL Adjust with 
20 % sodium hydroxide to a pH of 3.0, 

Mobile phase —Prepare a filtered and degassed mixture of 
Buffer solution and methanol (98:2). Make adjustments if 
necessary (see System Suitability under Chromatography 
(621)). [notę —Do not storę this Mobile phase for morę than 
2 days.] 

Standard preparation— Prepare a solution in water having 
an accurately known concentration of about 40 pg of USP 
Pilocarpine Nitrate RS per mL. [notę— 4Jse thls solution 
within 24 hours of its preparation.] 

Assay preparation— Transfer an accurately weighed quan- 
tity of about 15 mg of Pilocarpine to a 500-mL volumetric 
fiask. DII ute with water to volume, and mix. [notę— Use this 
solution within 24 hours of its preparation.] 

System suitability preparotion —Transfer accurately 
weighed quantities of about 30 mg each of pilocarpine hy- 
drochloride and isopilocarpine nitrate to a 50-mL volumetric 
fiask, and dilute with water to volume. Transfer 25 mL of 
this solution to a suitable fiask, add 5 mL of 1 N sodium 
hydroxide, and reflux for 1 hour. Cool, and adjust the solu¬ 
tion with 0.25 M phosphoric acid to a pH of 7.0. Quantita- 
tively transfer this solution to a 50-mL volumetric fiask, di- 
lute with water to volume, and mix. Dilute the remainrng 
odginał solution with water to volume, and mix. Add 1 ml 
each of the refluxed and unrefluxed Solutions to a 10-mL 
volumetric fiask, dilute with water to volume, and mix. 

Chromatographic system (see Chromatography <621»— 

The Nquid chromatograph is equipped witn a 215-nm de- 
tector and a 4.6-mm x 12.5-cm column that contains 3-um 
packing LI . The flow ratę is about 1.0 mL per minutę. Chro¬ 
matograph repficate mjections of the Stanaard preparation , 
and record the peak responses as directed for Procedurę ; tfie 
relative standard deviation is not morę than 2.0%. Chromat¬ 
ograph the System suitability preparation , and record the 
peak responses as directed for Procedurę: four peaks are ob- 
served; the resolution, R, between two adjacent peaks is not 
less than 1.2, the column effidency deterrmned for the pilo¬ 


carpine peak is not less than 1500 theoretical plates, and 
the tai ling factor, T t for the pilocarpine peak is not greater 
than 1.5. The relative retention times for the major peaks 
are about 0.67 for isopilocarpine, 0,76 for pilocarpine, 0.85 
for pifocarpic acid, and 1.0 for isopilocarprc acid. 

Procedurę —Separately inject equal volumes (about 40 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for all the peaks. Calculate the quantity, in 
mg, of pilocarpine (CnH^NjO*) in the portion of Pilocarpine 
taken by the formula: 

(208.26 / 271.27)500C(n,M) 

in which 208.26 and 271 .27 are the molecular weights of 
pilocarpine and pilocarpine nitrate, respectively, C is the 
concentration, in mg per mL, of USP Pilocarpine Nitrate RS 
in the Standard preparation , and r u and r s are the peak re¬ 
sponses for pilocarpine obtained from the Assay preparation 
and the Standard preparation, respective!y. 


Pilocarpine Ocular System 

» Pilocarpine Ocular System contains not less 
than 85.0 percent ana not morę than 115.0 per- 
cent of the labeled amount of pilocarpine 
(CnHi^N^Oi). It is stenie, 

Packagtng and storage—Preserve in single-dose contain- 
ers in a cold place. 

USP Reference standards (11)— 

USP Pilocarpine RS 

USP Pilocarpine Hydrochloride RS 

USP Pilocarpine Nitrate RS 

klentifkation—Cut around the inside margin of the Ocu¬ 
lar System, then discard the ring encinding tne Ocular Sys¬ 
tem, extract the remaining portion with 0.5 mL of methanol 
in a smali capped vral, shaking vigorously for 1 to 2 min- 
utes. Evaporate the methanol extract on a sodium chloride 
piąte forming a thin film: the IR absorption spectrum of the 
film exhrbits maxima only at the same wavelengths as that 
of a similar preparation of USP Pilocarpine RS. 

SterBIlty Test* (71): meets the requirements, 

Uniformity of dosage units (905): meets the require- 
ments for capsules. 

Drug release pattern—Place each of the Ocular Systems 
in suitable porous holders madę of an inert materiał, and 
suspend each from a nickel wire, To the upper end of the 
wire attach a tag identifying the specimen. Put each assem- 
biy into a test tubę containing 27.0 mL of salinę TS so that 
the system Mes at the bottom of the tubę and the identify¬ 
ing tag extends from the open top of the tubę. Put the 
tubes mto a horizontaiły reciprocating shaker in which the 
temperaturę is maintained at 37 ±0.5°. Agitate the tubes 
with a horizontal amplitudę of about 4 cm and a frequency 
of about 35 cycies per minutę, At 7, 24, 48, 72, 96, and 
168 hours, remove the assembiies from their tubes, and 
each time repface them in similar tubes containing 27.0 mL 
of fresh salinę TS. Determine the amount of pilocarpine in 
solution in each tubę, after adjusting the volume to 27.0 mL 
to make up for any evaporative tosses, by measuring the UV 
absorbance in l-cm cells at the wavelength of maximum 
absorbance at about 215 nm, with a suitable spectropho- 
tometer, against salinę TS as the blank. Concomitantly 
measure the absorbance of a Standard solution of USP Pilo¬ 
carpine Hydrochloride RS having a known concentration of 
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about 20 ug in each mL of salinę TS. Calcuiate the quantity, 
eh pg, of CnH^N^O^ in each soiution taken by the formula; 

{208.26 / 24AJ2)(Au/ As)27C 

in which 208.26 and 244.72 are the moiecular weights of 
pilocarpine and pilocarpine hydrochioride, respectively; Au 
and As are the absorbances of the test soiution and the 
Standard soiution, respectively; and C is the eon cent radon, 
in pg per ml, of USP Pilocarpine Hydrochioride RS in the 
Standard soiution. Calcuiate the amount of pilocarpine re- 
leased in 16S hours by adding the pilocarpine content of 
each set of tubes collected over 168 hours, 

Toferances —The amount of CnHisNbG^ from each Ocular 
System released during the total 0 to 168 hours tested eon- 
forms to Acceptance Table 1 under Drug Release {72 4). The 
drug release rangę for this tirne period is not less than 
80.0% and not morę than 120.0% of the labeled release 
paltem, 

Assay— 

Buffer soiution , Mobile phase, Standard preparation , System 
suitability preparation , and Chromatographic system —Proceed 
as directed in the Assoy under Pilocarpine. 

Assay preparation —Select not fewer than 7 0 Ocular Sys¬ 
tems, Cut each System Into 4 pieces, transfer quantitatively 
to a 500-mL volumetric fiask, and rinse aII cutting utensils 
with 20 to 30 mL of methanol into the fiask. Make addi- 
tional rinses of the utensils with about 250 mL of Mobile 
phase, and colfect alf the rinses in the flasks. Aliow the fiasks 
to stand for 30 minutes, sonicate for about 1 5 minutes, di- 
Eute with water to volume, and mix, Transfer an a!3quot of 
the supernatant, equivaJent to 6 mg of pilocarpine to a 
200-mL vo!umetric fiask, dllute with water to volume, mi^ 
and filter. 

Procedurę —Proceed as directed for Procedurę In the Assey 
under Pilocarpine , Calcuiate the quantity, in mg, of pilocar¬ 
pine in each Ocuiar System taken by the formula: 

(208,26 / 271,27)0 0 / V)(C / N)(ru 1 r$ 

in which 208,26 and 271.27 are the moiecular welghts of 
pilocarpine and pilocarpine nitrate, respectiveiy; V is the vol- 
ume, in mL, of tne supernatant taken (see Assay prepara¬ 
tion ); C is the concentration, in jig per mL, of USP Pilocar¬ 
pine Nitrate RS In Lhe Standard preparation; N is the number 
of Ocular Systems taken; and Cu and r* are fhe peak re- 
sponses for pifocarpine obtained from the Assay preparation 
and the Standard preparation, respectivefy. 


PiEocarpine Hydroefaloridle 

C,iH 16 N z 0 2 -HC1 244.72 

2(3L0-Furanone, 3-ethyldihydro-4-[(1 -methybl H-irmidazof- 
5-yl)methy!K monohydrochloride, (35-as)-; 

Pilocarpine monohydrochionde [54-71-7], 

DEFINITION 

Pilocarpine Hydrochioride contains NLT 98,0% and NMT 
102.0% of C 11 H 16 N 2 O 2 ■ HCI, calculated on the dried basis, 

IDENTIFICATION 
» A, INFRARED ABSORPTiON (197M) 

o B. IDENTIFECATION Tests—General, Chloride (197): Meets 
the requirements 
Sample soiution: 50 mg/mL 

ASSAY 
« Procedurę 

Buffer: 4.4 g/L of dibasio potassium phosphate in 
water. Adjust with phosphoric acid to a pH of 6.5 ± 


Mobile phase: Acetonitrile, methanol, and Buffer 
(2:35:63) 

Standard soiution: 0.5 mg/mL of USP Pilocarpine Hy- 
drochloride RS In water. [NoiE—Sonicate if necessary.] 
System suitability soiution: Transfer a known guantity 
of USP Pilocarpine Hydrochioride RS in a suitable vo!u- 
metric fiask, and ada water, equiva!ent to 7 0% of the 
volume of the fiask, to dissofye. [NOTĘ—Sonicate as 
needed.] Add 0.1 Ń sodium hydroxide, equivalent to 
10 % of the volume of the fiask, quench immediatefy 
with the same volume of OJ N hydrochlorie acid, and 
mix. Dilute with water to volume, [Notę —The initial 
concentration of USP Pilocarpine Hydrochioride R5 is 
0.5 mg/mL Isopilocarpine es formed in the System suita¬ 
bility soiution preparation.] 

Sample soiution: 0.5 mg/mL of Pifocarpine Hydrochlo- 
ride in water, [NOTĘ—Sonicate if necessary.] 
Chromatographic system 
(See Chroma tog ropny (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Cofumn: 4.6-mm x 1 5-cm; 3-pm packing LII 
Coluinn temperaturę: 35 c 
Flow ratę: 1.0 mL/min 
Injeetion size: 10 piL 
System suitability 

Sam pies: Standard soiution and System suitability 
soiution 

Suitability requirements 

Resolution: NLT 1.5 between isopilocarpine and pilo¬ 
carpine, System suitability soiution 
Tarling factor: NMT 2.0, Standard soiution 
Relative standard deviation: NMT 2.0%, Standard 
soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calcuiate the percentage of CnHifiNaO^ ■ HCI in the 
portlon of Pilocarpine Hydrochioride taken: 

Result - (ru/r 5 ) x (C s /Cu) x 100 

- peak area from the Sampfe soiution 
r 5 - peak area from the Standard soiution 
C 5 = concentration of USP Pilocarpine 

Hydrochioride RS in the Standard soiution 
(mg/mL) 

C u = concentration of Pilocarpine Hydrochioride in 
the Sompie soiution (mg/mL) 

Acceptance criterla: 98,Q%-102.0% on Lhe dried basis 

IMPURITiES 

Organie fimptinties 

» Procedurę i: Relatid Compounds 

Mobile phase. Standard soiution. System suitability 
soiution, and Sample soiution; Proceed as directed En 
the Assay. 

Sensitivity soiution: 0.25 ]ig/mL of USP Pilocarpine 
Hydrochioride RS in water from the Standard soiution 
Chromatographic system 
(See Chromatography {62 1), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Coiumn: 4.6-mm x 15-crn; 3-pm packing LII 
Column temperaturę: 35° 

Flow ratę: 1.0 mL/min 

Run tirne: NLT 5 times the retention tinrie of the pilo- 
carprne peak 
Injection size: 10fiL 
System suitability 

Samples: Standard soiution, System suitability soiution , 
and Sensitivity soiution 

Suitability reguirements 

Resolution: NLT 1,5 between Isopilocarpine and pi¬ 
focarpine, System suitability soiution 
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Signal-to-noise ratio: NLT 10 for the pilocarpine 
peak, SensitMty solution 

Refative standard deviatron: NMT 2.0% for the pi- 
tocarpine peak, Standard solution 

Analysis 

Samples: Standard sofution and Sample solu don 

Calculate the percentage of each impurity in the por- 
tion of Pilocarpine Hydrochloride taken; 

Result = (ru/r 5 ) x (C 5 /Cu) x 100 

fu = peak area of each individual impurity from 
the Sample solution 

rs = peak area of pilocarpine from the Standard 
sofution 

G - concentration of USP Pilocarpine 

Hydrochloride RS in the Standard solution 
(mg/ml) 

Cu - concentration of Pilocarpine Hydrochloride in 
the Sample solution (mg/mL) 

Acceptance criteria 

Individual impunties: See Impurity Table 1. [Notę— 
Disregard any unspecified impurity peaks less than 
0.05%.] 

Totai impunties; NMT 1.0% 


Impurity Table 1 


Na me 

Relattve 

Retention 

Time 

Acceptance 
Criteria, 
NMT (°/o) 

Isopilocarpine* * 

0.94 

10 

PiEocarpine 

1 00 


PiEocarpic add b 

1.15 

0.5 

Isopilocarpic add c 

1,19 

0.1 

Any unspecified impurity 

— 

0.1 


J (3fl H 4fl}-3-EthyM40 -methyM /4-imidazQl-5-yf)methyl]dihydrofuran-2{3H]- 
one. 

b (2S f 3/?)-2-Ethyk4‘hydroxy-3-[0 -meihyM tf4mldazoL5-yl)methyl]butanok 
add. 

c (2R,3 tf)-2-Ethyf-4-bydroxy-3-[(1 -methyl-1 tt-imldazoi-5-yl)methyl]butanoic 
atid. 

* Procedurę 2 : Other Alkaloids 

Sample solution: 10 mg/ml in water 
Analysis: Divide the Sample solution In to two portions. 
To one portion add a few drops of 6 N ammonium 
hydroxide, and to the other, add a few drops of potas- 
sium dicbromate TS. 

Acceptance criteria: No turbidity Is produced in either 
solution. 

SPECIFIC TESTS 

* Optical Rotation, Spedfic Rotation (781S): +88.5° to 
+91.5° 

Sample solution: 20 mg/ml_ ; in water 
o Loss ON Drying (731): Dry a sample at 1 05 n for 2 h: It 
loses NMT 3.0% of its weight 

* Readily Carbonizable Substances Test (271) 

Sample solution: 50 mg/mL in sulfuric add 
Acceptance criteria: The solution has no morę color 
than Matching Fluid 8. 

ADD I TION AL REQUiREIVSENT5 

® Packaging and Storage: Presen/e In tlght, Hght-resistant 
contarners. Storę at room temperaturę. 


* USP reference standards (11) 
USP Pilocarpine Hydrochloride RS 


Pilocarpine Hydrochloride Ophthaimic 
Solution 


DEFINmON 

Pilocarpine Hydrochloride Ophthaimic Solution is a stenie, 
buffered, agueous solution of pilocarpine hydrochloride. It 
contains NLT 90.0% and NMT 110.0% of the labeled 
amount of pilocarpine hydrochloride (CuHisNbO;? ■ HO). It 
may contain suitable antimicrobial agents and stabilizers, 
and suitable additlves to increase Its viscosity. 

IDENTIFICATION 

• A. The retention time of the major peak of the Sample 
50 lution corresponds to that of the Standard solution , as 
obtained in the Assoy. 

AS5AY 
o Procedurę 

Solution A: Ammonium hydroxIde In isopropyl alcohol 
(1 in 50) 

Mobile phase: n-Hexane and Solution A (700:300) 
Standard sofution: 1.6 mg/mL of USP Pifocarpine Hy¬ 
drochloride RS in water 

Sample solution: Nominally equtvalent to 1.6 mg/mL 
of pilocarpine hydrochloride from a volume of 
Ophthaimic Solution diluted with methanol 
Chromatographic system 
(See Chromatography (621), System Suitability .) 

Modę: LC 

Detector; UV 220 nm 
Column: 4.6-mm x 25-em; packing L3 
Flow ratę: 2 mL/min 
Injection size: 10 pL 
System suitability 
Sampfe: Standard solution 

[Notę—T he retention time for pilocarpine hydrochloride 
is 16 min.] 

Suitability reguirements 

Relatrve standard deviation: NMT 2.0% for pilocar¬ 
pine hydrochloride for three replicate injections 
Analysis 

Samples: Standard solution and Sample solution 
Calcuiate the percentage of the labeled amount of pilo¬ 
carpine hydrochloride (CnHińNzOj* HCt) in each mL of 
Ophthaimic Solution taken; 

Result ~ (rJn) x (Q/Cu) x 100 

ru - peak response from the Sample solution 

Cs — peak response from the Standard solution 

Ćs = concentration of USP Pilocarpine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cy “ nominał concentration of the Sample solution 
(mg/mL) 
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Acceptance criteria: 90,0%”110,0% 

SPEOFIC TESTS 

& Stehiuty Tests (71): Meets the requirements 

* PIH3 (791): 3.5-5.5 

ADDITIONAL REQUfiREMENT5 

* Packaginc and Storage: Preserve In tight contalners. 

* USP Referemce Standards (11) 

USP Pilocarpine Hydrochloride RS 


PBBocarpBne HydrochBoricie Tablets 

DEFIN1TION 

Pilocarpine Hydrochlonde Tablets contain NIT 90.0% and 
NMT 110,0% of the labeled amount of pilocarpine hydro- 
chloride (CnHi fi N a Oz ■ HCI). 

IDENTIFICATION 

• The retention time of the major peak of the Sample solu¬ 

tion corresponds to the major peak of the Standard soiu- 
thn , as obtained in the Assoy. 

A5SAY 

* Procedurę 

Solution A: 10 N sodium hydroxide, 85% phosphoric 
acid, triethylamine, and water (7:6:1:500). Adjust with 
10 N sodlum hydroxide to a pH of 3.0. 

Mobile phase: Methanol and Solution A (3:100) 
Standard solution: 50 ng/mL of USP Pilocarpine Hydro¬ 
chlonde RS 

System suitability solution: Transfer 10 ml of the Stan¬ 
dard soiution to a test tubę. Add lOOpL of 2 N sodium 
hydroxide, mix well, and allow it to stand for 5 min. 
Add 100 pL of 2 N hydrochloric acid and mix well. 

[NOTĘ —Thls preparation contains pilocarpine, isopilo¬ 
carpine, and two unidentified compounds.] 

Sample stock soiution: Place Tablets, equivalent to 
50 mg of pilocarpine hydrach foride, in a 500-ml volu- 
metric fiask. Fili the fiask to 75% fuli with water. Stir for 
at feast 30 min or morę if necessary, untll the tablets 
are eompletely disrntegrated and the powder is finefy 
dispersed. Difute with water to volume. 

Sample solution: Transfer 5 ml_ of Sample stock solution 
to a 10-mL volumetrlc fiask, and dilute with water to 
volume. Pass a suitable amount of solution through a 
PVDF, 0.45-pm porę size filter, and discard first 5 mL. 
Chromatographic system 
(5ee Chroma tog ropny (621), System Suitabifity .) 

Modę: LC 

Detector: UV 215 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
Flow ratę: 1.5 mL/min 
Injection size: 20 pL 
System suitabifity 

Sam pies: Standard solution and System suita bili ty 
soiution 

[Notę—T he relative retention times for Isopilocarpine, 
pilocarpine, and two unidentified peaks are 0,9, 1.0, 

1 .2, and 1.5, respectively.] 

Suitabllity requirements 

Resolution: NLT 1.2 between isopilocarpine and pilo¬ 
carpine; NLT 1.2 between pilocarpine and the peak at 
a relative retention time of 1.2; ŃLT 1.2 between 
peaks at relative retention times of 1.2 and 1.5, Sys¬ 
tem suitabifity solution 

Column effkiency: NLT 1500 theoretica! plates, 
Standard solution 

Tai ling factor: NMT 1.5, Standard solution 
Relative standard deviation: NMT 2.0%, Standard 
solution 


Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of CnHieN^Oz ■ HCI in the 
portion of Tablets taken: 

Re suit = (ru/rs) x (Q/C u ) x 100 

ru = peak response of pilocarpine hydrochlonde 
from the Sample solution 

r s = peak response of pilocarpine hydrochlonde 
from the Standard solution 
Cs = concentratlon of USP Pilocarpine 

Hydrochlonde RS in the Standard solution 
(mg/mL) 

C u - nominał concentration of pilocarpine 
hydrochlonde in the Sample solution 
(mg/mL) 

Acceptance criteria: 90,0%~110.0% 

PERFORMANCE TESTS 
■ Dissolution (711) 

Medium: OH N hydrochloric acid; 500 ml 
Apparatus 2: 50 rpm 
Time: 45 min 

Buffer solution: 13.5 mL of phosphoric acid and 
3.0 mL of triethylamine in 1000 mL of water. Adjust 
with phosphoric acid or 10 N sodium hydroxide to a 
pH of 3. 

Mobile phase: Methanol and Buffer solution (3:1 7) 
Standard stock solution: 0.1 mg/mL of USP Pilocarpine 
Hydrochlonde RS in Medium 
Standard solution: For Tablets labeled to contain 
7.5 mg, transfer 15,0 mL of the Standard stock solution 
to a 100-mL volumetric fiask, and dilute with Medium 
to vo!ume. For Tablets labeled to contain 5 mg, transfer 
5,0 ml of the Standard stock soiution to a 50-ml vofu- 
metric fiask, and dilute with Medium to volume. 

Sample solution: Pass the solution under fest through 
a suitable, 45-pm porę size polyethylene filter, 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 
Column: 4,6-mm x 15-cm; packing LI 
Flow ratę: 1 mL/min 
Injection size: 20 p.L 
System suitabllity 
Sample: Standard soiution 
Suitabllity requirements 

Column effkiency: NLT 1500 theoretica! plates 

Tailing factor: NMT 2.0 

Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of pilocarpine hydrochloride 
disso!ved: 

Result = (ru/rs) x (C s /L) x V x 100 

ru = peak response from the Sample soiution 

T S - peak response from the Standard solution 

C s = concentration of the Standard soiution 
(mg/mL) 

L = Tablet la bel clalm (mg) 

V - voEume of Medium, 500 mL 
Tolerances: NLT 75% (Q) of the labeled amount of pi¬ 
locarpine hydrochloride is dissolved. 

* Uniformity of Dosage ŁJnits (905): Meet the 
requirements 

Procedurę for content uniformity 
Mobile phase, Standard solution. System suitability 
solution, Chromatographic system, and System suit- 
a bili ty: Proceed as directed in the Assay. 

Sample solution: Place 1 Tablet in a suitable vo!umet- 
ric fiask, fili the fiask about 75% fuli with water, and 
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vi'gorousJy sdr for NLT 50 min to ensure complete dis- 
integration, DJlute with water to volume to obtain a 
fmarconcentration of 0.05 mg/mL of pilocarpine hy¬ 
drochloride. Pass the solution through a PVDF, 0.45- 
j.im porę size fil ter. 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of ChHigNzOz ■ HCI in the 
portlon of Tablets taken: 

Result = (ru/rs) x (Cs/Cu) x 100 

r u - peak response of pilocarpine hydrochloride 
from the Sample solution 

r s - peak response of pilocarpine hydrochloride 
from the Standard solution 

Cs - concentration of USP Pilocarpine 

Hydrochloride RS in the Standard solution 
(mg/mL) 

Cu = nominał concentration of pilocarpine 
hydrach i oride in the Sample solution 
(mg/mL) 

IMPURITIES 
Organie Impurities 
» Procedurę 

Mobile phase, System suitability solution, and System 
suitability: Proceed as directed in the Assay. 

Standard solution: 0,5 pg/mL of USP Pilocarpine Hy- 
drochloride RS 

Sample solution: Pass a suitable amount of Sample 
stock solution , p rep a red as directed in the Assay f 
through a PVDF, 0.45-pm porę size fllter, and use the 
filtrate for analysis after discarding the first 5 mL. 

Chromatograpnic system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 15-cm; 5-jim packing LI 

Flow ratę: 1.5 mL/min 

injection slze: lOOpL 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
don of Tablets taken: 

Result = (ru/rs) x (C s /Cu) x (1/F) x 100 

r y = peak response of each impurity from the 
Sample solution 

rs = peak response of pilocarpine hydrochloride 
from Cne Standard solution 

Cs - concentration of USP Pilocarpine 

Hydrochloride RS En the Standard solution 
(mg/mL) 

Cu = nominał concentration of pilocarpine 
hydrochloride in the Sanipie solution 
(mg/mL) 

F = relative response factor for each impurity (see 
Impurity Table 1) 

Acceptance criteria 

!ndividual impurities: See Impurity Table 1 . 

Total Impurities: NMT 1.2% 


Impurity Table 1 


Name 

Rebtive 

Retention 

Time 

Refative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

IsoDibcarpine 

0.9 

079 

1.0 

Pilocamine 

1.0 

1.0 

.. 

Pilocarotc add 

1.2 

TO 

0.5 

Indmduai unspeci- 
fied degradation 
praduct 

— 

1,0 

0.2 


ADDITIONAL REQU0IREMENTS 

* Packaging and Storage: Preserve rn tight containers, 
and storę at controlled room temperaturę. 

® USP Reference Standards (11) 

USP Pilocarpine Hydrochloride RS 


Palocatrpame HStrate_ 

CnH l6 N 2 0 2 ■ HNO b 271.27 

2(3tf)-Furanone, 3-ethy!dihydro-4-[(l-methyl-1 H-imidazoI- 
5-yf}methyl]-, (35-c/s)-, mononitrate. 

Pilocarpine mononitrate [148-72-1], 

» Pilocarpine Nitrate contains not less than 
98.5 percent and not morę than 101,0 percent of 
CnHieNzO? * NCh, calculated on the dried basis. 

Packaging and storage —Preserve in tight, light-resistant 
containers. 

USP Reference standards (11)— 

USP Pilocarpine Nitrate RS 
Identification— 

A: Infrared Absorption (197K). 

B: Mix a solution (1 in 10) with an equal volume of 
ferrous sulfate TS, and superimpose the mixture upon 5 mL 
of su [furie add contained in a test tubę: the zonę of contact 
becomes brown. 

Mefltpog rangę (741): between 171° and 176°, with de- 
composition, but the rangę between beginning and end of 
meltrng does not exceed 3°. 

Specific rotatlomi (781S): between +79.5° and +82.5°. 

fest solution: 20 mg per mL, in water. 

Hoss on drying (731)—Dry it at 1G5 Q for 2 hours: It loses 
not morę than 2,0% of its weight 

Readily carbonizable substances (271)—Dissolve 
100 mg in 5 mL of sulfurfc add : the solution has no morę 
color than Matohing Fluid A . 

Chloruje—To 5 mL of a solution (1 in 50), acidlfled with 
nitric acid, add a few drops of silver nitrate TS: no opales- 
cence is produced immediatefy. 

Other alkaloids— Dissoive 200 mg in 20 mL of water, and 
divide the solution into two portions. To one portion add a 
few drops of 6 N am mon rum hydroxide and to the other 
add a few drops of potassium dichromate TS: no turbidity is 
produced in either solution. 

Assay —Dissolve about 600 mg of Pilocarpine Nitrate, accu- 
rately weighed, in 30 mL of glacial acetic acid, warming 
slightly to effect solution. Cool to room temperaturę, and 
titrate with 0,1 N perchloric add V5, determining the 
endpoint potentiometrically, Perform a blank determination, 
and make any necessary correctiom Each mL of 0.1 N per¬ 
chloric acid is equivalent to 27 A 3 mg of CiiHi^NzOz * N0 3 . 


Filocarpisne Nitrate Ophthaimic 
Solution 


» Pilocarpine Nitrate Ophthaimic Solution is a 
sterile, buffered, aqueous solution of Pilocarpine 
Nitrate. It contains not less than 90.0 percent 
and not morę than 110.0 percent of tne labeled 
amount of CnHieNjCb ■ HN0 3 . It may contain 
suitable antimicrobial agents and stabilizers, and 
suitable additives to inerease its viscosity. 
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Packaq£nq and stora qe—Pres erve in tiaht, liaht-resistant 
containers. 

USP Reference staindards {11)—- 
USP Piiocarpine Nitrate RS 

Identification— 

A: The retention tEme of the major peak in the chromato- 
gram of the Assoy preparation corresponds to that in the 
chrom a to gram of the Standard preparation obtained as di- 
rected in the Assoy, 

B: It responds to Identification test B under Piiocarpine Ni¬ 
trate. 

Sterilify Tests (71): meets the requirements. 
pH (791); between 4.0 and 5,5. 

Assay— Proceed with Ophthalmic SoEution as directed in 
the Assoy under Pilocarpine Hydrochioride Ophthalmic Solu- 
tion, except to read piEocarpine nitrate Instead of pilocarpine 
hydrochioride throughout and to calcufate the quantity, in 
mg, of CuHifiNzO^ ■ HNO^ in each ml of the Ophthalmic 
Solution taken by the formula given therein. 


Pimozide 



C 2B H2 9 FzN 3 0 461.55 

2/T-Benzimidazo]-2-one, 1 -[1 -[4,4b] r s(441uorophenyl)butyl]- 
4-pipendinyl]-1,3-di hydro; 

1 -[1 -[4 f 4“Bis(iof]uoropheny[)butylj~4-pfpendyl]- 
2-benzimidazolinone [2062-78-4], 

DEF1NITION 

Pimozide contains NLT 98.0% and NMT 102,0% of pimo¬ 
zide (CzaHz^hhG), calculated on the dried basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution , as 
obtained in the Assoy. 

A5SAY 

* Procedurę 

Solution A: 2.5 g/L of ammonium acetate and 8.5 g/L 
of tetrabutylammonium hydrogen sulfate in water 
Solution B: Acetonitrile 
Mobile phase: See Table h 


Table 1 


Time 

fminl 

Solution A 

Sofution B 

(°/<0 

0 

80 

20 

10 

70 

30 

15 

70 

30 

20 

80 

20 

25 

80 

20 

System suitabilit 

:y solution: 0.05 m< 

a/mL of USP Pinio- 

zide RS and 0.0 
methanol 

2 mg/mL of USP Mebendazole RS in 


Standard solution: 1 mg/mL of USP Pimozide RS in 
methanol 


Sample solution: 1 mg/mL of Pimozide in methanol. 
[NOTĘ—Sonication may be needed to dissolve the 
sample.] 

Chromatographic system 

(See Chromatogrophy (621), System Suitability,) 

Modę: LC 

Detecton UV 280 nm 

Column: 4.6-mm x 10-cm; 3-pm packing LI 

Flow ratę: 2 mL/min 
Injection volume: 10 11 L 
System suitability 

Samples: System suitability solution and Standard 
sofution 

[Notę—S ee Table 2 for the relative retention times,] 

Suitability requirements 

Resolution: NLT 5.0 between pimozide and meben- 
jdazoie, System suitability solution 
Tailing factor: NMT 2.0, Standard solution 
Relative standard deviatton: NMT 0.73% for ffve in- 
jections, Standard solution 
AnaJysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of pimozide (CzgH^FtNsO) in 
the portion of Pimozide taken: 

Result - (ruin ) x (Q/CJ) x 100 

te - peak response of pimozide from the Sample 
solution 

te - peak response of pimozide from the Standard 
solution 

Q - concentration of USP Pimozide RS in the 
Standard solution (mg/mL) 

Cu ~ concentration of Pimozide in the Sample 
solution (mg/mL) 

Acceptance crlteria: 98.0%-l 02.0% on the dried basis 

IMPURITIES 

O RESIDUE ON IG MJ Tl ON (281): NMT 0.2% 

Detete the fołlowing: 

** Heavy Metals, Method II (231): NMT 20 ppm* (omo-ai i- 

jan-2018) 

O ORGANIC IMPURITIES 

Solution A, Solution B, Mobile phase, System suitabih 
ity sofution, and Chromatographic system: Proceed 
as directed in the Assoy . 

Standard solution: 0.05 mg/mL of USP Pimozide RS En 
methanol 

Sample solution: 10 mg/mL of Pimozide in methanol, 
[Notę—S onication may be needed to dlssolve the 
sample,] 

System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—S ee Table 2 for the relative retention times.] 

Suitability requirements 

Resolution: NLT 5.0 between pimozide and meben- 
dazole. System suitability solution 
Tailing factor: NMT 2.0, Standard solution 
Relative standard deviatlon: NMT 2.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por¬ 
tion of Pimozide taken: 

Result = (te/te) x (Cs/Cu) x 100 

te = peak response of each impurity from the 
Sample solution 

te = peak response of pimozide from the Standard 
solution 
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C s - concentration of USP Pimozide RS in the Solution A; 2.5 g/L of ammonium acetate and 8* *5 g/L 

Standard solution (mg/mL) of tetrabutylammonium hydrogen sulfate in water 

Cu = concentration of Pimozide in fhe Sample Solution B: Acetonltrile 

solution (mg/mL) Mobile phase: See Table 1. 

Acceptance criteria; See Table 2. 


Table 2 


Na me 

Re!ative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (%) 

Pimozide aminę* 

0.1 

0.5 

Mebendflzo!e b 

088 

_ 

Desfiuoro pimozide c 

0,9 

0*5 

o-Pjmozide isomer 11 

0.95 

0*5 

Pimozide 

1,0 

_ 

D id eh ydro pimozide* 

1,1 

0,5 

Pimozide A/-oxide' 

1.3 

0.5 

Any indMdua! 
unspecified 
imourity 

— 

0.10 

Totaf imourities 


0,75 


* 1 -CPiperidin-4-yf)benzijnidazotin-2-one r 

b Induded for system suitability purposes only. Not a proces impurlty or 
degradation producL 

c i .{i ~[4-(4-FluorophenyI)-4-phenylbuty(]piperidin-4'yl) benzimidazoFin-2- 
one. 

d 1 -{1 -[4-(2-FluQrophenyiy4"phenylbutytJpipendin-4-yl) benzimidazofin-2- 
one, 

M - {1 -[4,4 - Bis(4 41 uo rophe ny I) bu ty IJ -1, 2 # 3, ć - tetra hy cf ropy r i d i n - 4 - 
y I j benzi m idazol i n~2-o ne. 

1 1 -[4,4-&is(44luorophenyl)bulyf]-4-(2-oxobenzimidazof-1 -yf)piperidine 1 - 
oxide. 

SFECiFSC TEST5 

• Loss ON Drying (731) 

Analysis: Dry at 105“ to a constant weight. 

Acceptance criteria: NMT 0.5% 

ADDJTIONAL RECJUIIREMENTS 

• Packaginc and Storage: Preserve in tight, light-resistant 
containers. 

• USP Reference Standards (11) 

USP Mebendazole RS 
USP Pimozide RS 


Pimozide Tablets 


DEFINITION 

Pimozide Tablets contain NLT 90.0% and NMT 110.0% of 
the labeled amount of pimozide (C^H^F^N^O). 

IDENTIFICATION 

« A. 0NFRARED ABSORPTION (197K) 

Sample: Grind an appropriate number of Tablets to 
prepare a 1 mg/ml solution of pimozide in dichloro- 
methane. Shake the solution for 5 min, and pass 
through a suitable filter* Evaporate the filtra te to dry- 
ness under reduced pressure. Add a suitable amount of 
potassium bromide powder, mix well, and press a smali 
amount into a transparent pellet. 

Acceptance criteria: The IR absorption spectrum of the 
pellet is consistent with that of USP Pimozide RS. 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of the Standard solution , a$ 
obtained In the Assoy. 

ASSAY 

o Procedurę 

Protect all pimozide Solutions from light. 


Table 1 


Time 

(min) 

Solution A 

(%! 

5olution B 

(%i 

0 

80 

20 

10 

70 

30 

15 

70 

30 

16 

80 

20 

30 

80 

20 


System suitability solution: 0.04 mg/mL of USP Pimo¬ 
zide RS and 0.02 mg/mL of USP Mebendazole RS in 
methanol 

Standard solution: 0.4 mg/ml of USP Pimozide RS in 
methanol 

Sample solution: Nominally 0.4 mg/mL prepared as 
follows. Transfer a suitable number of powdered Tablets 
(NLT 20) to a suitable volumetric fiask. Add about 70% 
of the fiask volume of methanol, and mechanicaliy 
shake for 30 min. Dilute with methanol to vo3ume, and 
mix wel] with the aid of sonlcation for 10 min. Centri- 
fugę, and pass a portion of the supernatant through a 
suitable filter of 0,45-jim porę size. 

Chromatographic system 
(See Chromatograpny (62]) f System Suitability .) 

Mo de: LC 

Detector: UV 280 nm 
Column: 4,6-mm x 10-cm; 3-j.im packing LI 
Flow ratę: 2 mL/min 
Injection volume: TOpL 
System suitability 

Sam pies: System suitability solution and Standard solu- 
f/on. [Notę—T he relative retention times for mebenda¬ 
zole and pimozide are 0.88 and 1.0 respectively.j 
Suitability reguirements 
Resolution: NLT 5*0 between the pimozide and 
medendazole peaks, System suitability solution 
Relative standard deviation: NMT 2.0% for pimo¬ 
zide, Standard solution 
Anaiysrs 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
pimozide (G^HasFabUO) in the portion of Tablets 
talcen: 

Resuit = (rjr$) x (C$/Cv) x 100 

ru = peak response of pimozide from the Sample 
solution 

rs - peak response of pimozide from Ehe Standard 
solution 

Ca = concentration of USP Pimozide RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of pimozide in the 
Sample solution (mg/mL) 

Acceptance criteria: 9Q,0%-110*0% 

PERFORMANCE TESTS 
* DlSSOLUTION (711) 

Medium: 0.01 N hydrochloric acid; 900 mL 
Apparatus 2: 50 rpm 
Time: 30 min 

Standard stock solution: Transfer 27 mg of USP Pimo¬ 
zide RS to a 250-mL volumetric fiask containing 1 mL of 
lactic acid. Heat on a steam bath to dissolve, add 
80 mL of hot water, and shake. Cool, dilute with water 
to volume, and mix. 

Standard solution: Dilute the Standard stock solution 
quantitatively with 0.01 N hydrochloric acid to obtain a 
solution havtng a known concentration approximately 
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the same as that of the Sampfe solution (assuming eonv 
plete dissolution). 

Sample solution: Transfer a suitable volume of the sdu< 
tlon under test to a suitable Container, and centrifuge 
untfl elear. 

Instrumentał conditions 
Modę: UV 

Analytical wavelength: 277 nm 
Cefl: 5 cm 
Analysis 

Samples: Standard solution and Sample solution , pre- 
pa red as follows, Pipet a volume of the Sample solu¬ 
tion , estimated to contain 1 lOpg of pimozide (assum- 
ing complete dissolution), into a suitable Container. 
Pipet an equal volume of the Standard solution into e 
second Container, To each Container, add 20 mL each 
of 1 N sodium hydroxide and chloroform. Shake each 
mixture by mechaniea! means for 15 min, and centri¬ 
fuge. Aspirate and drscard the agueous layers, and 
transfer the chloroform layers to sep a ratę clean beak- 
ers, Use the chloroform layer for analysis. 

Calcufate the percentage or the labeled amount of 
pimozide (CaiH^FaNaO) dissolved from absorbances of 
the chloroform layers from the Sample solution and 
Standard solution: 

Result = (Ay/As) x Q x V x (1 /i) x 1 00 

Au - absorbance of the Sample solution chloroform 
extracf 

As - absorbance of the Standard solution 
chloroform extract 

Q - concentration of USP Pimozide RS in the 
Standard solution (mg/mL) 

V - volume of Medium, 900 ml 
i - label claim (mg/Tabfet) 

Tolerances: NLT 80% (Q) of the labeled amount of 
pimozide (CibHhFjNsO) is dissoived. 

* Uniformity of Dosace Units, Content U ni form ! ty (905): 

Meet the reguirements 

IMPURITIES 

* ORGANIC IMPURITIES 

Protect alt pimozide Solutions from light 
Solution A, Solution 8, Mobile phase, System suitabil- 
ity solution, and Chromatographic system: Proceed 
as directed in the Assay. 

Standard solution: 0.01 mg/mL of USP Pimozide RS in 
methanol 

Sample solution: Nommałly 2 mg/mL prepared as fol¬ 
lows. Transfer a suitable number of powdered Tablets 
(NLT 20) to a suitable volumetric fiask. Add about 70% 
of the fiask volume of methanol, and mechanicalfy 
shake for 30 min, Dilute with methanol to volume, and 
mix well with the aid of sonication for 10 min. Centri¬ 
fuge, and pass a portion of the supernatant through a 
suitable filter of 0.45-pm porę size. 

System suitability 

Samples: System suitability solution and Standard solu¬ 
tion, [Notę—T he relative retention times for rneben- 
dazole and pimozide are 0.88 and 1,0 respectively4 
Suitability reguirements 

Resolution: NLT 5.0 between pimozide and meben- 
dazole, System suitability solution 
Re lat i ve standard deviation: NMT 5.0%, Standard 
solution 

Analysis 

Samples: Standard solution and Sompte solution 
Calculate the percentage of each impurity in the por- 
tion of Tablets taken: 

Result = (fu/rs) x (Cs/Cu) x 100 

fu = peak response of each impurity from the 
Sample solution 


r s - peak response of pimozide from the Standard 
solution 

Cs - concentration of USP Pimozide RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of pimozide in the 
Sample solution (mg/mL) 

Aceeptance criteria 

Any individual unspecified degradation product: 

NMT 0.5% 

Total impurities: NMT 0.75% 

ADDITIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in tight, light-resistant 

containers. Storę at controlled room temperaturę, 

* USP REFERENCE Standards (11) 

USP Mebendazole RS 
USP Pimozide RS 


Pindolol 



CmHjoNiOj 248.32 

2-Propanoi,1 -(1 H-indol-4-yloxy)-3-(l -methyIethyJ)arnino-; 

l-(tndol-4“yloxy)-3-(isopropylamino)-2-propanol 
[1 3523-86-9]. 

DEFINITION 

Pindolol contains NLT 98.5% and NMT 101.0% of pindolol 
(CuhboNiOj), calcu lated on the dried basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

* B. The retention time of the major peak of the Sample 
solution corresponds to that of tne Standard solution, as 
obtained in the Assay. 

ASSAY 

e Procedurę 

Mobile phase: Acetonitrlle and 0.05 M sodium acetale, 
previously adjusted with glacial acetlc acid to a pH of 
5,0 (350:650) 

System suitability solution: 0.005 mg/mL each of USP 
Pindolol RS and indole in Mobile phase 
Standard stock solution: 1 mg/mL of USP Pindolol RS 
in Mobile phase prepared as follows. To a suitable 
amount or USP Pindolol RS, add Mobile phose to fili 
about 90% of the total volume, and sonicate for about 
5 min to dissolve. 

Standard solution: OJ mg/mL of USP Pindolol RS from 
Standard stock solution in Mobile phase 
Sample stock solution: 1 mg/mL of Pindolol in Mobile 
phase prepared as follows. To a suitable amount of 
Pindolol, add Mobile phase to fili about 90% of the total 
volume, and sonicate for about 5 min to drssolve, 
Sample solution: 0.1 mg/mL of Pindolol from Sample 
stock solution in Mobile phase 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 219 nm 

Column: 4.6-mm x 15-cm; 3-jum packing U0 
FIow ratę: 1 mL/min 
Injection vo!ume: 10 |lL 
System suitability 
Sample: System suitability solution 
[Notę—T he relalive retention times for indole and 
pindolol are 0.5 and 1.0, respectively.] 
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Suitability requirements 

Resolution: NLT 7 between Endole and pindoioi 
Column effkiency: NLT 3000 theoretical plates for 
pindoioi 

Reiative standard deviation: NMT 2% for pindoioi 
Analysis 

Sampies: Standard solution and Sample soiution 
Calculate the percentage of pindoioi (O 4 H 20 N 2 O 2 ) in 
the portion of Pindoioi taken: 

Resuit - (rij/rs) x (QfCu) x 100 

r u - peak response for pindoioi from the Sample 
solution 

~ peak response for pindoioi from the Standard 
solution 

Cs - concentration of USP Pindoioi RS in the 
Standard solution (mg/mL) 

G - concentration of Pindoioi in the Sample 
soiution (mg/mL) 

Acceptance criteria: 98.5%-! 01.0% on the dried basis 

IMPURITIES 

* Residue on Ignition (281): NMT 0.1% 


Dełete the foUowing: 

*• Heaw Metals, Method II (231): NMT 20 ppm® i* 

ran-2OT&) 

a Organic Impurities 

Mobile phase, System suitability solution, Chromato- 
graphic system, and System suitability: Prepare as di- 
rected In the Assay. [Notę—D ecreasing the acetomtriie 
concentration in Mobile phase results In less resolutior 
between pindoioi and impunties that elute on the taił 
of the pindoioi peak; increasing the acetonitnle concen¬ 
tration results in less resolutlon between impunties with 
longer retention times.] 

Sample solution: Use the Sampie stock soiution in the 
Assay. 

Analysis 

Samples: System suitability solution and Sample solution 
Caiculate the percentage of each impurity in the por¬ 
tion of Pindoioi taken: 

Resuit = {rJh) x (Cj/G) x 100 

r u - peak area response of each Impurity from the 
Sample solution 

rs - peak area response for pindoioi from the 
System suitability solution 
G - concentration of USP Pindoioi RS in the 
System suitability solution (mg/mL) 

Cu - concentration of Pindoioi in the Sample 
soiution (mg/mL) 

Acceptance criteria 
Individual impunties: NMT 0.5% 

Total impurities: NMT 2.0% 

SPEC! FIC TESTS 

« Loss ON Dryjng (731) 

Analysis: Dry at 105° for 4 h. 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUflREMENTS 

* Packaging and Storage: Preserve in well-closed contain- 
ers, protected from light. 


» USP Reference Standard* (11 ) 
USP Pindoioi RS 


Pindoioi Tablets 


» Pindoioi Tablets contain not less than 90.0 per- 
cent and not morę than 110.0 percent of the fa- 
beled amount of pindoioi (C 14 H 20 N 2 O 2 ). 

Packaging and storage —Preserve in well-closed contain- 
ers, protected from light. 

USP Reference standards (11)— 

USP Pindoioi RS 

IdentificaticMi— 

A: Examine the chromatograms obtained in the test for 
Chromatographic purity: the principal spot obtained from the 
Test solution is simllar in R r value, color, and Intensity to that 
obtained from the Standard stock solution ♦ 

B: The retention tlme exhibited by pindoioi in the chro- 
matoaram of the Assay preparation corresponds to that of 
pindoioi in the chro mato gram of the Standard preparation , 
as obtained m the Assay. 

Dis sg> lut iron. Procedurę for a Pooled Sample (711)— 

Medium: 0.1 N hydrochloric acid; 500 mL. 

Apparatus 2: 50 rpm. 

Time: 15 minutes. 

Mobile phase and Chromatographic sys tem—Proce ed as di- 
rected in the Assay . 

Standard solution —Dissolve an accurately weighed quan- 
tity of USP Pindoioi RS in Dissolution Medium to obtain a 
solution havlng a known concentration of about 0 . 002 / mg 
per mL, j being the iabeled puantity, in mg, of pindoioi in 
each Tablet Mix equal volumes of this solution and of Mo¬ 
bile phase to obtain the Standard solution . 

Resolution solution —Dissolve a quantfty of n ortriptylinę 
hydrach Joride in Standard solution to obtain a solution hav- 
ing a concentration of about 0.005 mg of nortnptyline hy- 
drochioride per mL. 

Test soiution— FiIter a portion of the solution under test. 
Mix equaJ volumes of the fUtratę and of Mobile phase to 
obtain the Test solution. 

Procedurę —Proceed as directed for Procedurę under the 
Assay . Caiculate the auantity of C 14 H 20 N 2 O 2 dissolved by the 
formula: 

SOOC^M) 

in which C is the concentration, in mg per ml, of USP 
Pindoioi RS in the Standard solution; and ru and rs are the 
pindoioi peak responses obtained from the Test solution and 
the Standard solution , respectiveiy. 

Toierances— Not less than 80% (Q) of the Iabeled amount 
of Ći 4 H 20 N 2 O 2 is dEssolved in 15 minutes. 

Uniform ity of dosage units (905): meet the require- 
ments. 

Chromatographic purity — [notę —Protect Solutions and 
chromatographic piąte (after application of Solutions) from 
light] 

p-Dimethylaminobenzaldehyde spray-—DI $śolve 1 g of p-di- 
methylaminobenzaldehyde in a mixture of 50 mL of hydro- 
chloric acid and 50 mL of alcohol, and mix. [NOTĘ —Storę 
this solution in a tightly closed, llght-resistant Container, and 
discard after 4 weeks.] 

Sol^ent mlxture —Prepare a solution of methanol and gla- 
dal acetic acid (99:1). 
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Standard stock solution— Dissoive an accuratdy wdghed 
guantity of USP Pindolol R5 in Solvent mfature to obtain a 
solution containing 5,0 mg per mL, 

Standard sofution 1— DI lute an a c tura Idy measured vol- 
ume of Standard stock sofution quantitatively and stepwise 
wilh Solvent mixture to obtain a solution containing 
0,025 mg per mL 

Standard solution 2 —Dilute 6.0 mL of Standard solution l 
with Sofvent mixture to 10,0 mL, and mlx. 

Standard solution 3— Dilute 4.0 mL of Standard solution 1 
with Solvent mixture to 10.0 mL, and mix. 

Standard sofution 4 —Dilute 2.0 ml of Standard solution f 
with Solvent mixture to 10.0 mL, and mix. 

Test solution — [not*— Prepare this solution immediately 
before use, and apply last.] Transfer a portion of powdered 
Tablets, equivalent to 50 mg of pindolol, to a 50-mL fiask, 
add 10,0 mL of Solvent mixture, insert the stopper in the 
ftask, and shake by mechanica! means for 15 minutes. Cen- 
trifuge a portion of the resultant suspension, and promptly 
test the elear supernatant. 

Procedurę—Prepare a lined chromatographic cham ber 
(see Chromatography (62))) with a deveToptng so!vent ton- 
sisting of a mixture of methylene chloride, methanol, and 
formie acid (75:23,5:1,5), and eguilibrate for BO minutes, 
Separately apply 2 -jiL portions of the Standard stock solution , 
each of the Stondard Solutions , and the Test solution to a 
thin-layer chroma tographic piąte eoated with a 0.25-mm 
layer of chromatographio silica geL Place the piąte in the 
chroma tographic chamber, and allow the solvent front to 
move about two-thirds of the length of the piąte, Remove 
the pfate from the chamber, immediately spray with the p- 
Dimethylaminobenzaldehyde spray ; heat tne piąte at 6G* for 
15 minutes, and promptly examine the chromatogram; no 
indlvidual seconoary spot observed in the chromatogram of 
the Test solution is greater in size or intensity than the prin- 
cipal spot observed in the chromatogram of Standard solu * 
tion 7, corresponding to 0.5%, and the total of any such 
spots observed does not exceed 3.0%. [notę— 4 n a vaiid de- 
termination, spots from al! Solutions must be visible.] 

Assay— 

Ammonium carbonate solution —Dissofve 300mg of am- 
monium carbonate in 50 ml of water, and mix. 

Mobile phase^ Prepare a filtered and degassed mixture of 
acetonitrlle, methanol, and Ammonium carbonate solution 
(475:475:50), making adjustments, if necessary (see System 
Suitability under Chromatography (621)). 

Standard preparotion— Prepare a solution of USP Ptndolcl 
RS in Mobile phase to obtain a solution having a known 
concentration of about 0,2 mg per mL, 

Resolution solution —Dissolve a guantity of nortriptyline 
hydrochloride in Standard preparotion to obtain a solution 
having a concentration of about 0.2 mg of nortriptyline hy- 
drochloride per mL. 

Assoy preparotion— Weigh and finely powder not less 
than 20 Tablets, Transfer an accurately weighed portion of 
the powder, equiva!ent to about 20 mg of pindolol, to a 
100-mL volumetric fiask. Add 4 mL of water, and sonicate 
for 2 minutes, with occasional shaking to disperse the pow¬ 
der, Add 30 mL of Mobile phase f sonicate for 15 minutes, 
and allow to cool, Dilute with Mobile phase to voiume, mlx, 
and filter. Use the elear filtrate as the Assoy preparotion. 

Chromatographic system (see Chromatography (621))—The 
liquid chromatograph is eguipped with a 254-nm detector 
and a 4.6-mm x 25-cm column that contains packing LI 6, 
The flow ratę is about 3 ml per minutę. Chromatograph the 
Resolution solution , and record the peak responses as di- 
rected for Procedurę: the resolution between pindolol and 
nortriptyline is not less than 1,5. Chromatograph the Stan- 
dard preparotion , and record the peak responses as directeo 
for Procedurę: the reiatrve standard deviation for replicate 
injections Is not morę than 2,0%. 


Procedurę— Separately inject equal vofumes (about 10 pL) 
of the Standard preparotion and the Assoy preparotion into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. The relative retention 
times are about 0.6 for pindolol and 1.0 for nortriptyline. 
Calculate the quantity, in mg, of pindolol (C^hboNhÓ;?) in 
the portion of Tablets taken by the formula: 

100 ąru/rs) 

in which C is the concentration, in mg per mL, of USP 
Pindolol RS in the Standard preparotion; and r u and r* are 
the pindolol peak responses obtamed from the Assoy prepa- 
ration and the Stondard preparotion , respec!tvely. 


Pioglitazone Hydrochloride 



C,9H 2 {,N 2 0 3 S ■ HCI 392.90 

2,4-Thiazolidmedione, 5-[[4-[2-(5-ethyl-2-pyndinyl)ethox- 
y ]ph eny I ] m e thy I] mon o hydrochloride, (±)-; 

(±)« 5 - [p* [2-(5 - Ethy 1*2 -py ri dy I) e t h oxy ] be nzy I ] -2,4 - th i azo I i d i n e- 
drone monohydroenforide [112529-15-4]. 

DEFINITION 

Pioglitazone Hydrochloride contains NLT 98.0% and NMT 
102,0% of CiaNzoNiO^S ■ HCI, calcufated on the anhy- 
drous basis, 

IDENTIFICATION 
» A, INFRARED ABSORPTION (197K) 

* B. Identification Tests-Cenerai, Chloride (191): Dissolve 
25 mg of Pioglitazone Hydrochloride in 0.5 mL of nitric 
acid, and add 2 mL of dilute nitric add. It meets the 
reguirements of the test for C hloride, 

* C. The retention time of the pioglitazone peak of the 
Sample solution torresponds to tnat of the Standard solu¬ 
tion, as obtained in the Assoy. 

ASSAY 

* Procedurę 

Mobile phase: Acetonitrlle, 0.1 M ammonium acetale, 
and glacial acetk acid (25:25:1) 

Standard solution: Prepare a 0.5 mg/mL solution of 
USP Pioglitazone Hydrochloride RS in methanol, and di¬ 
lute witn Mobile phase to obtain a solution containing 
50 ttg/mL of pioglitazone hydrochloride. 

System suitability stock solution: 0,5 mg/mL of USP 
Pioglitazone Hydrochloride RS and 0,13 mg/mL of ben- 
zopnenone in methanol 

System suitability solution: Dilute System suitability 
stock solution with Mobile phase to obtain a solution 
containing 50 ftg/mL of pioglitazone hydrochforide and 
13 jig/mL of benzophenone. 

Sample solution: Prepare a 0,5 mg/mL sofution of pi¬ 
oglitazone hydrochloride in methanol, and dilute with 
Mobile phase to obtain a solution containing 50 ^ig/mL 
of pioglitazone hydrochloride. 

Chromatographic system 
(See Chromatography (62^) ł System Suitability.) 

Modę: LC 

Detector: UV 269 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 25 ± 2,5° 

Flow ratę: 0.7 mL/min 

[Notę—A djust the flow ratę so that the retention time 
of the pioglitazone peak is about 7 min.] 
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Injection size: 20 jaL 
System suitability 

S a m p l e s: Sys tern s u i tabifi ty solu t/ona n d S to ndord 
solution 

[Notę—T he approximate relative retention times for pi¬ 
oglitazone and benzophenone are 1.0 and 2.6, 
respectively.] 

Suitability requirements 

Tailing factor: NMi 1.5 for pioglitazone and benzo¬ 
phenone, System suitability solution 
Resolution: NLT 15 between pioglitazone and benzo¬ 
phenone, System suitability solution 
Relative standard deviation: NMT 2.0% for six repli- 
cate injections, Standard sotution 
Analysis 

Samples: Standard solution and Sample solution 
Calcu fa te the percentage of CieHhoNzChS * HC1 In the 
portion of Pioglitazone Hydrochloride taken: 

Result = (ru/r s ) x (C s /Cu) x 100 

fu - peak response from the Sample solution 

rs = peak response from the Standard solution 

Ćs — concentration of USP Pioglitazone 

Hydrochloride RS in the Standard solution 
(fig/ml) 

Cu - concentration of Pioglitazone Hydrochloride ir 
the Sample solution (pg/mL) 

Acceptance criteria: 98.0%-102,0% on the anhydrous 
basis 

BM PU RIT] ES 

inorganic Impurities 

* Residue on Ignition (281): NMI 0.1% 

Delete the foltowing: 

*• Heavy Metals 

Sadium sulfide solution: 5 g of sodium sulfide in 
10 ml of water and 30 ml of glycerin 
Magnesium nitrate solution: 100 mg/mL of magne- 
siitm nitrate m alcohol 

Standard solution: Place 10 ml of Magnesium nitrate 
solution in a platmum or porceiain crucible. ignite the 
alcohol to burn. Cool, add 1 mL of sulfuric acid, heat 
carefully, and ignite at 550 ±5Q f . Cool and add 3 mL of 
hydrobromic acid Proceed as directed from this point 
under Sample solution, adding 1,0 ml of Standard Lead 
Solution (see Heavy Metals (231), Special Reagents) 
before adding water to make 50 mL 
Sample solution: Place I.Og of pioglitazone hydrochlo- 
ride in a platinum or porcelain cruciote, Mix with 10 mL 
of Magnesium nitrate solution. Ignite the alcohol to 
burn, and carbomze by graduafheating. Cool, add 
1 ml of sulfuric add, heat carefully, and Incinerate by 
ignition at 550 ± 50°. If carbonized substances remain, 
moisten with a smali amount of sulfuric add, and incin- 
era te by ignition. Cod, dissolve the residue in 3 mL of 
hydrobromic add, and evaporate on a water bath to 
dfyness. Wet the residue with 3 drops of hydrochloric 
acid, add 10 ml of water and dissolve by wamnlng. Add 
1 drop of phenoiphthalein TS, and add ammonia T5 
dropwise untif a pale red color deve!ops. Add 2 mL of 
1 N acetlc add, ftlter if necessary, wash with 10 ml of 
water, transfer the filtrale and washings to a Nessler 
tubę, and add water to make 50 mL. 

Analysis: Add 1 drop of Sodium sulfide solution to each 
of tne tub es containing the Standard solution and Sam¬ 
ple solution , Mix thoroughly and allow to stand for 5 
min. Compare the colors of both Solutions by viewing 
the tubes downward or transversely against a white 


background, The Sample solution has no morę color 
than the Standard solution. 

Acceptance criteria: NMT 10 ppm® (orndan-jan^oia) 

Organie Impurities 
o Procedurę 

Mobile phase and System suitability stock solution: 

Proceed as directed in the Assay. 

System suitability solution: Dilute the System suitabil¬ 
ity stock solution with Mobile phase to obtain a solution 
containing 25 jug/ml of pioglitazone hydrochloride and 
6,5 ug/mL of benzophenone, 

Sample solution: 0,2 mg/mL of pioglitazone hydro- 
chloride dissolved in 20% of the finał volume with 
methanol, then diluted with Mobile phase to finał 
volume 

Standard solution: 1 pg/mL of pioglitazone hydrochlo- 
ride prepared by diluttng the Sample solution with Mo¬ 
bile phase 

Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 269 nm 

Column: 4.6-mm x 15-cm; 5-jim packing LI 

Column temperaturę: 25 ±2.5° 

Flow ratę: 0.7 mL/min 

[Notę —Adjust the flow rafę so that the retention time 
of the pioglitazone peak is about 7 min.] 

Injection size: 40 gl 

Run time: At least four times the retention time of 
pioglitazone 

System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Tailing factor: NMT 1,5 for pioglitazone and benzo¬ 
phenone, System su i to b Hity solution 
Resolution: NLT 15 between pioglitazone and hem 
zophenone. System suitability solution 
Reiath/e standard deviation: NMT 3,0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Caiculate the percentage of each impurity in the por¬ 
tion of Pioglitazone Hydrach ronde taken: 

Result = (ru/rs) x D x 100 

ru - peak response of each individuai impurity 
from the Sample solution 
r$ = peak response of pioglitazone from the 
Standard solution 

D - dilufion factor used to prepare the Standard 
solution , 0,005 

Acceptance criteria 

lndividual impurities: See impurity Tobie 1. 

Total impurities: NMT 0.5% 


Impurity Table T 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NMT (°/a) 

H vd rox vd i OQ li ta zonę- 1 

0.7 

0.15 

Piogiitazone 

1.0 


Di de hyd ro pi o g 1 i Lazo n e^> 

1.4 

0.15 


* (±)-5- {A - [2-(5- Et hy 1 py ridi n-2-y I )etho xy ] be n zy I) -5 - h ydroxy th i a zo li d ine-2 f 4 - 
dione. 

L (Z) - 5 - (4-[2-(5-Ethylpyri din-2 -yI) eth oxy ] b enzy1 1 dene) th iazol rd rne-2,4 dion e. 
e (±y 5 * {4- [2- CS-Ethyl py rid i n -2-y!) et h oxy]benzy I} - 3 [2-( 5 -ethy I py ri d i n-2 - 
y I )et hy i] thi a zol i d i ne-2,4 -d io ne. 
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Impurity Table T (Continued) 


Name 

Relative 

Retention 

Time 

Acceptance 

Criteria, 

NfVTT (% } 

N-Al k v! d i 0 q 1 Eta zo n e c 

3,0 

0,15 

Any other individual 
impurily 

— 

0.10 


J (±)-5-{4-[2-{5-EthylpyrEdin’2-yl)BthDxyJbenzyl}-5-hydroxythiażolid : me-2^- 
dione, 

b (Z)-5-(4-[2-ę5-Ethylpyridin-2‘yl)ethoxyjbenzylidene)tJhiazoltdine-2^4'dtone. 

Ę {4-[2-(5-Etby I py n dl n -2 -yl)ethoxyJ be nzy!) - 3 -[2-(5 -ethy I pyridi n- 2- 

y I )eihy IJ tli tazol idi fie-2 ,4 -d ia ne. 

SPECIFIC TESTS 

fl WATER DETERMINATION, Method ic (921): NMT 0.5% 

ADDITIONAL REQUIREMENT$ 

* PACKAGING amd Storage: Preserve in well-closed contain- 

ers, and storę at room temperaturę. 

* USP Keference Standards <11} 

USP Pioglitazone Hydrachlorrde RS 


PSo^Botazorae TabBets 

DEFINITION 

Pioglitazone Tablets oontain an amount of pioglitazone hy- 
drochloride (CigHzoNżChS * HCI) equlvalent to NIT 95.0% 
and NMT 105,0% of the labeled amount of pioglitazone 
(Cis^wNaOjS). 

IDENTIFICATION 

® A. The retention time of the pioglitazone peak of the 
Sample soiution corresponds to that of the Standard solu- 
tion , as obtained in the Assay. 

* B. ULTRAViOLET ABSORPTION 

Sample soiution: Dissolve a guantity of finely pow- 
dered Tablets in 0.1 N hydrochforic acici to obtain a 
soiution containing 25 jjg/mL of pioglitazone. [Notę— 
Vigorous shaktng and filtration may be needed.] 
Acceptance criteria: The UV absorption spectrum ex- 
hibits a maximum between 267 and 271 nm. 

ASSAY 

* PROCEDURĘ 

Mobile phase: Acetonitrile, 0.1 M ammonlum acetate, 
and giacial acetic acid (25:25:1) 

Standard soiution: Prepare 0.5 mg/mL soiution of USP 
Pioglitazone Hydrochloride RS in methanol, and dilute 
with Mobile phase to obtain a soiution containing 
50 ug/mL of pioglitazone hydrochloride. 

System suitability stock soiution: 0.5 mg/mL of USP 
Pioglitazone Hydrochloride RS and 0.13 mg/mL of ben- 
zophenone in methanol 

System suitability soiution: Dilute the System suitability 
stock soiution with Mobile phase to obtain a soiution 
containing 50 ug/mL of pioglitazone hydrochloride and 
13 ug/mL of benzophenone. 

Sample soiution: Weigh and finely powder NLT 20 
Tablets. Transfer an accurately weighed portion of the 
powder, equivalent to about 23 mg of pioglitazone, to 
a glass-stoppered fiask, and add 50 mL of methanol. 
DEsperse the particles by sonicatjon for about 2 min, 
then centrifuge, Dilute a portion of the supematant 
with Mobile phase to obtain a soiution having a nominał 
concentration of 45 jig/mL of pioglitazone, 
Chromatographic system 
(See Chromatograpny (62] ), System Suitability.) 


Modę: LC 

Detector: UV 269 nm 

Column: 4.6-mm x 15-cm; 5-pm packing LI 

Column temperaturo: 25 ±2.5° 

Flow ratę: 0,7 mL/min. [NOTĘ—Adjust the flow ratę so 
that the retention time of the pioglitazone peak is 
about 7 min.] 

Injection stze; 20 pL 
System suitability 

Sam pies: Standard soiution and System suitability 
soiution 

[Notę—T he approximate re!adve retention times for pi- 
oglitazone and benzophenone are 1.0 and 2 . 6 , 
respectivelyd 

Suitability reguirements 

Tailing factor: NMT 1,5 for pioglitazone and benzo¬ 
phenone, System suitability soiution 
Resolution: NLT 15 between pioglitazone and benzo¬ 
phenone, System suitability soiution 
Relative standard deviation: NMT 2.0% for six repli- 
ca te injections, Standard soiution 
Analysis 

Samples: Standard soiution and Sample soiution 
Calculate the percentage of the labeled amount of 
C 19 H 20 N 2 O 3 S in the portion of Tablets taken: 

Resuit = (i'u/r 5 ) x (Cs/Cu) x (M r i/M r 2 ) x 100 

r y = peak response from the Sample soiution 

rs = peak response from the Standard soiution 

Cs - concentration of USP Pioglitazone 

Hydrochloride RS in the Standard soiution 
(Mg/mL) 

Cu - nominał concentration of pioglitazone in the 
Sample soiution (pg/mL) 

Mfi - molecular weight or pioglitazone, 356.44 
M f2 - molecular weight of pioglitazone 
hydrochloride, 392.90 
Acceptance criteria: 95.0%-105.0% 

PERFORMANCE TESTS 
o Dissolution (711) 

Medium: Hydrochloric add and potassium chloride 
buffer, pH 2.0 [mrx 50 mL of 0,2 N hydrochloric acid 
and 150mL of potassium chloride soiution <150 mg/ 
mL), dilute with water to 1 L, and adjust with 5 N hy¬ 
drochforic acid to a pH of 2.0]; 900 ml 
Apparatus 2: 75 rpm 
Time: 15 min 

Standard soiution: Transfer 23 mg of USP Pioglitazone 
Hydrochloride RS to a 50-mL volumetric fiask, dissolve 
in 10 ml of methanol, and dilute with Medium to vol- 
ume. Dilute this soiution with Medium to obtain a finał 
concentration of about L/900, where L is the fabel cfairn 
(mg). 

Sample soiution: Pass a portion of the soiution under 
test through a suitable ftlter of 0.45-pm porę size, 
Detector: UV 

Analytieal wavelength: 269 nm 
Celi: 1 cm 
Blank: Medium 

Calculate the percentage of pioglitazone dissolved: 

Resuit = (Au/As) x (C s /L) x (M f ,/M r2 ) x V x 100 

Au - absorbance of the Sample soiution 
As = absorbance ofthe Standard soiution 
C 5 = concentration of the Standard soiution 
(mg/mL) 

L = Tablet labę] daim (mg) 

Mri = molecular weight of pioglitazone, 356.44 
M r 2 - molecular weight of pioglitazone 
hydrochloride, 392.90 
V - yofume of Medium (mL), 900 
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Tolerances: NLT 80% (Q) of the labeled amount of pi- 
oglitazone is dissolved. 

* Uniformity of DOSACE UNiTS (905); Meet the 
reguirements 

Procedurę for content uniformity 
Standard solution: 26 jig/mL of USP Pioglitazone Hy- 
drochloride RS In methanol and OJ N hydrochloric 
acid (9:1) 

Sam ple solution: Transfer 1 Tablet to an appropriate 
size volumetric fiask such that the finał concentration 
does not exceed 0.3 mg of piogfitazone per mL Add 
OJ N hydrochloric acia at a volume equivalent to 
10% of the total volume and shake until the Tablet is 
compietely disintegrated. Add methanol at a volume 
equivalent to 70% of the total volume and shake vig- 
orousiy for 10 min. Dilute wlth methanol to volume, 
mix well, and centrifuge. Dilute a portlon of the super- 
natant with methanol and OJ N hydrochloric acid 
(9:1) to obtain a sofution having a concentration of 
24 pg/mL of pioglitazone. 

Spectrometrk conditlons 
(See Ultmviolet-Visible Spectroscopy (857).) 

Modę: UV-Vi$ 

Analyticaf wavelength: 269 nm 
Analysis 

Sa m pies: Standard solution and Sampie solution 
Calculate the percentage of CishboNbOnS in the Tablet 
taken: 

Resutt = (Au/As) x (C s /Cu) x (M M /M r2 ) x 100 

Au - absorbance of the Sampie solution 
A s = absorbance of fhe Standard solution 
Cs - concentration of USP Pioglitazone 

Hydrochloride RS in the Standard sofution 
(|.ig/mL) 

Cu - nominał concentration of pioglitazone in the 
Sampie solution (pg/mL) 

MrT = molecular weight of pioglitazone, 356.44 
M T z = molecular weight of pioglitazone 

hydrochloride, 392.90 

impurities 

Organie impuiities 
a Procedurę 

Mobile phase and System suitability stock solution: 

Proceed as directed in the Assay. 

Diluent: Mobile phase and methanol (4:1) 

Standard solution: 1 jig/mL of USP Pioglitazone Hy- 
drochlonde RS in DHuenL [Notę— If necessary, dissolve 
USP Pioglitazone Hydrochloride RS in a minima! 
amount of methanot and then dilute with Diluent to 
finał concentration.] 

System suitability solution: Dl fu te the System suitabil- 
ity stock solution with Mobile phase to obtain a soluticn 
containing 25 jig/mL of pioglitazone hydrochloride and 
6.5 ug/mL of benzophenone. 

Sampie solution: Weigh and finely powder 20 Tablets. 
Transfer an accurately weighed portion of the powder, 
equivalent to about 18 mg of pioglitazone, to a 
100-mL volumetric fiask and add 20 mL of methanol. 
Disperse fhe partictes by sonlcation for about 1 min, 
then dii u te with Mobile phase to voiume, mix well, cen- 
trifuge, and use the supernatant. 

Chromatographic system 
(See Chromatography (621}, System Suitability.) 

Modę: LC 

Detector: UV 269 nm 

Column: 4.6-mm x 15-cm; 5-pm packlng LI 

Column temperaturę: 25 + 2.5° 

Flow ratę: 0.7 mL/min 

[Notę —Adjust the flow ratę so that the retention time 
of the pioglitazone peak is about 7 min.] 


Run ttme: At least 30 min 
Injection size: 40 j_iL 
System suitability 

Samples: Standard solution and System suitability 
solution 

Suitability requirements 

Tailing factor: NMT 1.5 for pioglitazone and benzo- 
phenone. System suitability solution 
Resoiution: NLT 15 between pioglitazone and ben- 
zophenone. System suitability solution 
Relative standard deviation: NMT 3.0%, Standard 
solution 
Analysi s 

Samples: Standard solution and Sampie solution 
[Notę —The approximate relative retention times for 
pioglitazone and benzophenone are 1.0 and 2 . 6 , 
respectively.] 

Calcufate the percentage of each impunty in the por¬ 
tion of Tablets taken: 

Result = (ru/rs) x (C s /Cu) x (M r i/M r z) x 100 

fu - peak response of each individual impunty 
from the Sampie solution 
= peak response of pioglitazone from the 
Standard sofution 

Cs - concentration of USP Pioglitazone 

Hydrochloride RS rn the Standard solution 
(jrg/ml) 

Cy = nominał concentration of pioglitazone in the 
Sampie solution (pg/mL) 

M r i ~ molecular weight or pioglitazone, 356.44 
Mr 2 = molecular weight of pioglitazone 
hydrochloride, 392.90 
Acceptance criteria 
lndividual impurities: NMT 0.2% 

Total impurities: NMT 0.6% 

ADD1TIONAJL REQUIREMENTS 

* Packagikg and Storage: Preserve in tight containers and 

storę at controiled room temperaturę. 

• USP Reference standards (11) 

USP Pioglitazone Hydrochloride RS 


PiogjBitazone aaid GlimepirSde Tablets 

DEFINITION 

Pioglitazone and Ciimepiride Tablets contain an amount of 
pioglitazone hydrochloride (G 19 H 30 N 2 G 3 S ■ HCI) equivalent 
to NLT 90.0% and NMT 110.0% of the labeled amount 
of pioglitazone (C^MzaNjOsS), and NLT 90.0% and NMT 
110 . 0 % of the labeled amount of glimepinde 
(C^Hj^N^OjS). 

IDENTiHCATłON 
• A. ULTRAV10LET Absorption 

Sampie: Transfer 1 Tablet to a suitabie Container, and 
add OJ N hydrochloric acid to obtain a finał concentra¬ 
tion of about OJ mg/mL of glimepiride. Shake until the 
Tablet disintegrates. Pass a 2-mL portion of the resulting 
suspenslon through a suitabie filter of 0.45-|im porę 
size. Use the flltrate for the identification of piog¬ 
litazone, and use the filter for the Identification of 
giimeprrlde, 

Pioglitazone 

Sampie solution: Dilute a portion of the filtrate ob- 
tained in the Sampie with OJ N hydrochloric acid to 
obtain a solution containing about 0.03 mg/mL of 
pioglitazone. 

Acceptance criteria: The UV absorption spectrum ex- 
hibits a maximum between 267 and 271 nm. 
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Glimepiride 

Sample solution; Wash the filter, as obtained in the 
Sample , with 100 ml of 04 N hydrochloric add, and 
dlscard the filtrate. Wash the filter with 20 mL of 
methanol, and use the filtrate. 

Acceptance criteria: The UV absorptlon spectrum ex= 
hibits a maxEmum between 227 and 231 nm. 

* B. The retention times of the piogiitazone and giimepi- 

nde peaks of the Sample solution correspond to those of 

the Standard solution , as obtained in the Assoy. 

AS5AY 

* Procedurę 

Buffer: 6.9 g/L of monobasic sodium phosphate in 
water, adjusted with diluted phosphoric add to a pH of 
4,0 

Mobile phase: Aceton itriłe and Buffer (1:1) 

Diluent: Acetomtrile and 04 N hydrochloric acid (9:1) 

Standard stock solution: 0.66 mg/mL of USP Piog- 
litazone Hydrochioride RS and 0,08 mg/ml of USP 
Glimepiride RS in Diluent 

Standard solution: 66 pg/mt of piogiitazone hydro- 
chloride and 8 ftg/ml of glimepiride in Mobile phase 
from the Standard stock solution 

Resolution stock solution: Dilute 1,0 mL of ethyl ben- 
zoate with Mobile phase to 1 00 mL. Further di Jutę 
1.0 mL of the resulting solution with Mobile phose to 
100 mL 

System suitability solution: Transfer 5.0 ml of the 
Standard stock solution and 5.0 mL ofthe Resolution 
stock solution to a 50-rnL volumetric fiask, and dilute 
with Mobile phase to volume. 

Sample stock solution: Transfer 20 Tablets to a suitabte 
Container. Add 200.0 mL of Diluent , and shake vigor- 
ously for at least 20 min, If disintegration is not com~ 
plete, sonicate until the Tablets are completeJy disinte- 
grated, and then shake for an additionat 10 min. Pass 
through a suitable filter of 0.2-um porę size, discarding 
the first few mL of fil tratę, Further di [u te 5.0 mL of the 
filtra te with Diluent to 50.0 mL. 

Sample solution: Transfer 10.0 mL of the Sample stock 
solution to a 50-mL vo3umetric fiask, and dilute with 
Mobile phase to volume to obtain a solution with the 
nominał concentrations Ibted in Tobie 1, 


Table 1 


Labeled Amounts of 
Piogiitazone and 
Glimepiride 
(mq/Tablet> 

Nominał Concentrations in the 
Sample solution 

Piogfitazone 

(uq/mL) 

Glimepiride 

(f.iq/ml) 

30 and 2 

ĆO 

4 

30 and 4 

60 

8 


C h rom atog ra p h i c syste m 

(See Chromatography (62 \), System Suitability.) 

Modę: LC 

Detector: UV 228 nm 

Column: 4.6-mm x 5-cm; 3-pm packing LI 

Column temperaturo: 25 ± 5° 

Flow ratę: 0.8 mL/min. [Notę—T he flow ratę may be 
adjusted to achieve the retention time of the piog- 
litazone peak of about 2.3 min.] 

Injection volume: 20 j_lL 
System suitability 

Samples: Standard solution and System suitability 
solution 

[Notę— See Table 2 for the approximate relative reten¬ 
tion times.] 


Table 2 



Relattye 


Retention 

Na me 

Time 

Piogfitazone 

1.0 

Ethyl benzoate 

1.7 

OJimeDiride 

2.3 


Suitability reguirements 

Resolution: NLT 4 between piogiitazone and ethyl 
benzoate; NLT 3 between ethyl oenzoate and 
glimepiride, System suitability solution 
Relative standard deviation: NMT 1.0% for the pi- 
oglitazone peak; NMT 1,0% for the glirneptride peak, 
Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of ph 
oglitazone (C 19 H 20 N 2 O 3 S) in the portion of Tablets 
taken: 

Result - (r u /r$) x (Cj/Cu) x (Hi/Hz! ) x 100 

ru ~ peak response of piogfitazone from the Sample 
solution 

r$ = peak response of piogiitazone from the 
Standard solution 

Cs = concentration of USP Piogiitazone 

Hydrochioride RS in the Standard solution 
(lig/mL) 

Co = nominał concentration of piogiitazone in the 
Sample solution (pg/mL) 

M r j - molecular weight of piogiitazone, 356.44 
M r 2 - molecular weight of piogiitazone 
hydrochioride, 392.90 

Calculate the percentage of the labeled amount of 
glimepiride (C 2 . 1 H 34 N 4 O 55 ) in the portion of Tablets 
taken: 

Resuit = (r v /r<) x (Cs/Co) x 100 

fu = peak response of glimepiride from the Sample 
solution 

r 5 - peak response of glimepiride from the 
Standard solution 

Cs = concentration of USP Glimepiride RS in the 
Standard solution (pg/mL) 

C u - nominał concentration of glimepiride in the 
Sample solution (pg/mL) 

Acceptance criteria: 90.0%-110.0% for each ofthe la¬ 
beled amounts of piogiitazone and glimepiride 


PERFORMANCE TESTS 
* OlSSOLUTION (711) 

Test 1 

Piogfitazone 

Medium: Hydrochloric acid buffer pH 2.0 (see Re- 
agents, Indicators, and Solutions—Buffer Solutions); 

900 mL 

Apparatus 2: 75 rpm 

Time: 15 min 

Mobile phase and Chromatographic system: Pro- 
ceed as directed in the Assay. 

Standard stock solution: 0.37 mg/mL of USP Piog- 
litazorte Hydrochioride RS dissolved first in methanol 
using 20% of the finał volume, and then diluted with 
Medium to volume 

Standard solution: Transfer 10,0 mL of the Standard 
stock solution to a 100-mL yolumetric fiask, and dilute 
with Medium to vo!ume. 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-pm porę size. 
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System suitability 
Sample: Standard solution 
Suitability requirements 
Tailing factor: NMT 2,0 
Relative standard deviation; NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
pioglitazone (C 19 H 20 N 2 O 3 S) dissolved: 

Result - (ru/n) x (Cdi) *Vx (Mn/M rż ) x 100 

fu = peak response of pioglitazone from the Sample 
solution 

r s - peak response of pioglitazone from the 
Standard solution 

Ci = concentration of USP Pioglitazone 

Hydrochloride RS in the Standard solution 
(mg/mL) 

L = labeled amount of pioglitazone (mg/Tablet) 

V = volume of Medium, 900 mL 

Mn - molecular weight of pioglitazone, 356.44 
M a - molecular weight of pioglitazone 
hydrochloride, 392.90 

Toierances: NLT 80% (Q) of the labeled amount of 
pioglitazone {C^HwNjOiS) is dissolved, 

Glimepinde 

Medium: pH 6.8 sodium phosphate buffer contatning 
0,2% of sodium dodecyl sulfate (6.9 g/L of monoba- 
sic sodium phosphate, 0,896 g/L of sodium hydrox- 
ide, and 2 g/L of sodium dodecyl sulfate in water, 
adjusted with 1 N sodium hydroxide to a pH of 6 . 8 ); 
900 ml 

Apparatus 2: 75 rpm 
Time: 15 min 

Mobile phase and Chromatographic system: Pro- 
ceed as directed in the Assoy. The flow ratę may be 
adjusted to achieve the retention time of the gfimepi- 
ride peak of a bont 5.4 min. 

Standard stock solution: 0,22 mg/mL of USP 
Glimepiride RS in acetonitrile 

Standard solution: ł/900 mg/mL of USP Glimepiride 
RS in Medium, where i is the labeled amount or 
glimepiride, in mg/Tablet, from the Standard stock 
solution 

Sample solution: Pass a portion of the solution under 
test tbrough a suita ble fil ter of 0.45-|im porę size. 
System suitability 
Sample: Standard solution 
Suitability reouirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
glimepinde {C^H^N^tOsS) dissolved: 

Result = (ru/n) x (Cdi) x V x 100 

r u - peak response of glimepiride from the Sample 
solution 

n ~ peak response of glimepiride from the 
Standard solution 

Ci - concentration of USP Glimepiride RS in the 
Standard solution (mg/mL) 

L = labeled amount of glimepiride (mg/Tablet) 

V - volume of Medium, 900 ml 

Toierances: NLT 80% (Q) of the labeled amount of 
giimepiride (C^hh^ChS) is dissolved. 

Test 2: If the product comphes with this test, the iabel- 
ing tndicates thal it meets USP Dissolution Test 2. 
Pioglitazone 

Medium: Hydrachlorie add buffer pH 2.0 (see Re~ 
agents, Indicators , and Solutions—Buffer Solutions); 

900 mL, deaerated 


Apparatus 2: 75 rpm 
Time: 30 min 

Buffer: 0.02 M sodium phosphate buffer pH 2.5 
(2.75 g/L of monobasic sodium phosphate in water, 
adjusted with phosphoric acid to a pH of 2.5) 
Solution A: Acetonitrile and Buffer (28:72) 

Solution B: Acetonitrile and Buffer (70:30) 

Mobile phase: See Tahfe 3. 


Table 3 


Time 

Solution A 

Solution B 

(min) 


(%) 

0 

100 

0 

4,0 

0 

100 

7.0 

0 

100 


Return to original condllions and re-equilibrate the 
system. 

Standard stock solution: 0.2 mg/mL of USP Piog- 
litazone Hydrochloride RS dissolved first in alcohof us- 
ing 20% of the finał volume, and fhen diluted with 
Medium to volume 

Standard solution: Transfer 5.0 mL of the Standard 
stock solution to a 25-mL volumetric fiask, and dilute 
with Medium to vo!ume. 

Sample solution: Pass a portion of the solution under 
test through a suitable filter of 0.45-um porę size. 
Chromatographic system 
(See Chromatogropny (621), System Suitability.) 

Modę: LC 

Detector: UV 225 nm for pioglitazone {0-4,0 min) 
and UV 230 nm for glimepiride (4.0-7.0 min) 
Column: 4.6-mm x 15-cm; 3.5-pm packing LI 
Column temperaturę: 30° 
flow ratę: 1.5 ml/min 
Injectlon volume: 20 pL 
System suitability 
Sample: Standard solution 
Suitability reguirements 
Tailing factor: NMT 2.0 
Relative standard devration: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of 
pioglitazone (C^HjoN^ChS) dissofved: 

Result = (r u /n) x (Cdi) xVx (Ki/Hd x 1 00 

r u - peak response of pioglitazone from the Sample 
solution 

n - peak response of pioglitazone from the 
Standard solution 

Cs - concentration of USP Pioglitazone 

Hydrochloride RS in the Standard solution 
(mg/mL) 

L = labeled amount of pioglitazone (mg/Tablet) 

V - volume of Medium , 900 mL 
Mn = molecular weight of pioglitazone, 356.44 
Mtz = molecular weight of pioglitazone 
hydrochioride, 392.90 

Toierances: NLT 80% (Q) of the labeled amount of 
pioglitazone (GsTboNiChS) is dissolved, 

Glimepiride 

Medium: pH 6.8 sodium phosphate buffer containing 
0.2% of sodium dodecyl sulfate (6.9 g/L of monoba¬ 
sic sodium phosphate, 0.896 g/L of sodium hydrox- 
ide, and 2 g/L or sodium dodecyl sulfate in water, 
adjusted with 1 N sodium hydroxide to a pH of 6.8); 
900 mL 

Apparatus 2: 75 rpm 
Time: 15 min 

Mobile phase and Chromatographic system: Pro- 
ceed as directed in Dissolution Test 2 , Pioglitazone. 










USP 40 


Official Monographs / Pioglitazone 5719 


Standard stock solution: 0*2 mg/mL of USP Glimepi¬ 
ride RS in alcoho! 

Standard solution: t/900 mg/mL of USP Glimepinde 
RS in Medium , where L is the labeled amount of 
glEmeprride, in mg/Tablet, from the Standard stock 
solution 

Sampie solution: Pass a portion of the solution under 
test through a suitable fil ter of 0.45-jj.m porę size. 
System suitability 
Sam ple: Standard solution 
Suitability reąuirements 
Tailing factor: NMT 2.0 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sampie solution 
Calculate the percentage of the Eabeled amount of 
glimepiride (C 24 H 34 M 4 O 5 S) dissolved: 

Result = (ru/rs) x (Cdi) x V x 100 

fu - peak response of glimepiride from the Sampie 
solution 

r$ - peak response of glimepihde from the 
Standard solution 

C 5 - concentration of USP Glimepiride RS in the 
Standard solution (mg/mL) 
i = labeled amount of glimepiride (mg/Tablet) 

1 / = volume of Medium , 900 mL 

Tolerances: NLT 80% (Q) of the labeled amount of 
glimepiride (C^H^^OsS) is dissolved* 
o Uniformity of Do sagę Units (905): Meet the require- 
ments for Content Uniform i ty for pioglitazone and 
gfimeplride 

IMPURITIE5 

• 0RGAN1C UMPUfflTIES: PIOGLITAZONE 

Mobile phase: Acetonitriie, 0.1 M ammonium acetale, 
and glacial acetic acid (25:25:1) 

Diiuent: Acetonitriie and 0.1 N hydrochlorlc add (9:1) 
Standard stock solution: 0.2 mg/mL of USP PEog- 
Jitazone Hydrochloride RS in Diiuent 
Standard solution: 2 pg/mL of USP Pioglitazone Hydro¬ 
chloride RS in Mobile phase from the Standard stock 
solution 

Resolution stock solution: Dilute 1.0 mL of ethyl ber- 
zoate to 100,0 mL with acetonEtrile, Further dilute 
1,0 mL of the resulting solution with aceton i tnie to 
100.0 mL. 

System suitability solution: Transfer 2.0 mL of the Res- 
olution stock solution into a 100 -mL volumetnc fiask, 

Add 1,0 ml of the Standard stock solution, and dilute 
with Mobile phase to voiume. 

Sampie stock solution: Transfer 10 Tablets to an appro- 
priate volumetric fiask such that the nominał glimepi¬ 
nde concentration is 0*4 mg/mL. Add Diiuent to ap- 
proximately 80% of the tota! volume. Shake ytgorously 
for at least 20 min, and dilute with Diiuent to volume. 
Pass through a suitable filter of 0,2-pm porę size, dis- 
carding the first few mL of filtra te. 

Sampie solution: Transfer a suitable volume of the 
Sampie stock solution to a 25-mL volumetric fiask, and 
dilute with Mobile phase to vofume to obtain a solution 
containlng 240 pg/ml of pioglitazone* 
Chromatographk system 
(See Chromatograpny (621 }, System Suitability *) 

Modę: LC 

Detector: UV 269 nm 

Column: 4.6-mm x 15-cm; 5-j.im packing LI 

Column temperaturę: 25 ±5° 

Flow ratę: 0.8 mL/min. [NOTĘ—The flow ratę may be 
adjusted to achieve the retention time of the piog¬ 
litazone peak of about 7 min*] 

Injection vo!ume: 40 ixL 

Run time: At Eeast 4 times the retention time of the 
pioglitazone peak 


System suitability 

Samples: Standard solution and System suitability 
solution 

[Notę—E lutlon order is the pioglitazone peak followed 
by ethyl benzoate*] 

Suitability reguirements 

Resolution: NLT 10 between pioglitazone and ethyl 
benzoate, System suitability solution 
Taillng factor: NMT 1.5 For the pioglitazone peak, 
System suitabiiity solution 

Relative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampie solution 
Cakulate the percentage of each pioglitazone related 
impurlty in the portion of Tablets taken: 

Result = (rjrs) x (Cj/Cu) x (M fł /M*) x 100 

ru - peak response of each indlvidual Impurity 
from the Sampie solution 
rs ~ peak response of pioglitazone from the 
Standard solution 

G = concentration of USP Pioglitazone 

Hydrochioride RS in the Standard solution 
(pg/mL) 

Cu - nominał concentration of pioglitazone in the 
Sampie solution (]iq/mL) 

Mn = molecular weight of pioglitazone, 356.44 
Mrz = molecular weight of pioglitazone 
hydrochioride, 392*90 

Acceptance criteria 

Any individual pioglitazone related impurity: NMT 
0 . 2 % 

Total pioglitazone related impurities: NMT 0*6% 
[Notę—D isregard the peak due to glimepinde, which 
elutes at about 16.5 min.] 

® Organic Impurities: Glimepiride 

Buffer: 0.007 M sodium phosphate, pH 1.6 (0.97 g/L 
of monobasEc sodium phosphate in water, adjusted 
with dilute phosphoric actd to a pH of 1.6) 

Diiuent: Acetonitriie and 0.1 N hydrochforic add (9:1) 
Solution A: Acetonitriie and Buffer (52:48) 

Solution B: Acetonitriie and Buffer (70:30) 

Mobile phase: See Tobie 3, 


Table 3 


Time 

Solution A 

Solution B 

(mini 

(%) 

f%> 

0 

100 

0 

15 

100 

0 

60 

0 

100 

60.1 

100 

0 

70 

100 

0 


Standard stock solution: 0.2 mg/mL of USP Glimepi¬ 
ride RS in Diiuent 

Standard solution: 2 pg/mL of USP Glimepiride RS In 
Solution A from the Standard stock solution 

Resolution stock solution: Dilute 1.0 mL of ethyl ben¬ 
zoate with acetonitriie to 100.0 mL Further difute 
1.0 mL of the resulting solution with acetonitriie to 
100.0 mL 

System suitability solution: Transfer 2 mL of the Reso¬ 
lution stock soiution into a 100-mL votumetric fiask, add 
I.OmL of the Standard stock soiution , and dilute with 
Solution A to volume. 

Sampie stock solution: Transfer 10 Tablets to an appro- 
priate volumetric fiask such that the nominał glimepi¬ 
ride concentration is 0.4 mg/mL. Add Diiuent to ap- 
proximately 80% of the total voiume* Shake vigorously 
for at least 20 min, and dilute with Diiuent to vofume* 
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Pass through a suitable filter of 0.2-pm porę size, dis- 
cardlng the first few mL of filtrate. 

Sampie solution: Equivalent to 0.2 mg/mL gltmepiride 
in Solution A from the Somple stock solution 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detecton UV 228 nm 

Column: 4,6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 25 ± 5° 

Flow ratę: 1.0 mL/min. [Notę—T he ffow ratę may be 
adjusted to achleve the retention time of the gJimepi- 
ride peak of about 25 min.] 

] nje ct ro n vol u me: 4 0 pL 
System suitability 

Samples: Standard solution and System suitobility 
solution 

[Notę—E lution order is ethyi benzoate followed by 
glimepmde.] 

Suitability reguirements 

Resolution: NLT 10 between ethyl benzoate and 
glimepiride, System suitability solution 
Tailing factor; NMT 1.5 for glirneplride, System suita¬ 
bility solution 

Relative standard deviatton: NMT 5* *0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sampfe solution 
Calculate the percentage of each glimepiride related 
impurity in the portion of Tablets taken: 


Result = ( ruhs) x {CJC U ) x (1 jf) x 100 



ro - peak response of each mdividual impurity 
from the Sampie solution 

r% = peak response of glimeplnde from the 
Standard solution 

C s = concentration of USP Glimepiride RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of glimepiride in the 
Sampie solution (mg/mL) 

f - relative response factor for each impurity (see 
Tobie 4) 

Acceptance criteria: See Tobie 4, [Non—Disregard the 
peaks due to inactive ingredients and to pioglitazone 
that elute before the glimepiride sulfonamide peak.] 


Table 4 


Name 

Relative 

Retention 

Time 

Relatlve 

Response 

Factor 

Acceptance 
Criteria, 
NMT (W 

Glimepiride 
sulfonamide 
(glimepiride related 
compound 8) 1 

0.2 

T39 

T5 

Glimepiride 

TO 

1.0 

_ 

Any other 
glimepiride related 
indiyidual impurity 

— 

TO 

0.2 

Total glimepiride 
related Impurities 

— 

— 

2.5 


4 [p-[2-{3-EthyM~methyl - 2-oxo- 3-py rroli ne-1 - c arboxa mi d o}ethy I] p henyl] 
sulfonamide. 


ADDITIONAL REQU|REMENTS 

* Packaging and Storage: Preserve in tight containers, 
and storę at controlled room temperaturo* 

* Labeling; When morę than one drssolution test is given, 

the labeling States the Dissolution Test used onły if Test I 
is not usetf. 


* USP Referenci Standard* (11) 

USP Glimepiride RS 

USP Pioglitazone Hydrochloride RS 


Pioglitazone and Metformin 
Hydrochlonde Tablets 

DEFINITION 

Pioglitazone and Metformin Hydrochloride Tablets contain 
an amount of pioglitazone hydrochloride (C^HioNaOjS ■ 
HO) equivalent to NLT 95.0% and NMT 105.0% of the 
labeied amount of pioglitazone (C^H^N^S), and NLT 
95.0% and NMT 105*0% of the labeied amount of 
metformin hydrochloride (C 4 H 31 N 5 ■ HC1). 

IDENTIFICATION 


Cbange to read: 

* A. Ultraviolet Absorption (197U) 

*[NOTE—The UV spectra of the major peaks of the Sam - 
ple solution and the Standard solution as obtained in 
the Assay may also be used to meet the Acceptance 
criteria.]* m Hun . 2 oi*) 

Pioglitazone 

Sampie solution: Transfer a quantity of finely pow- 
dered Tablets to a suitable Container, and add water to 
obtain a finał concentration of about 0.03 mg/mL of 
pioglitazone. Sonicate for about 30 s. Pass through a 
5-mL portion of the resuftrng suspension using a suita* 
ble filter of 0,45-pm porę size, then wash the filier 
with 10 mL of water, and discard the filtrate* Wash the 
filter with 5 mL of 0*1 N hydrochloric add, and use 
the filtrate* 

Acceptance criteria: The UV absorption spectrum ex- 
hibits a maximum between •265# and 

nm. 

Metformin hydrochloride 

Sampie solution: Transfer a quantity of finely pow- 
dered Tablets to a suitable Container, and add a suita- 
b te guantity of water, based on the labeied amount of 
metformin hydrochloride in the sampie, to obtain a 
finał concentration of about 0.4 mg/mL of metformin 
hydrochloride. Sonicate for about 30 s, and pass 
through a suitable filter of 0.45-pm porę size, discard- 
Ing the first few mL of filtrate. Dilute a portion of the 
filtrate with water to obtain a solution containing 
about 8 pg/mL of metformin hydrochloride. 

Acceptance criteria: The UV absorption spectrum ex- 
hibits a maximum between 230 and # 235# ^ 1 .^ 2014 ) 
nm* 

* 8 . The retention times of the pioglitazone and metformin 

peaks of the Sampie solution correspond to Lhose of the 

Standard solution, as obtained in the Assay. 

ASSAY 


Change to read: 

• Procedurę 

Mobile phase: 7.2 g/L of sodium dodecyl sulfate in a 
mixture of 0.05 M monobasic ammonium phosphate 
and acetonitrlle ( 1 : 1 ) 

Diluent: Methanol and 0.1 N hydrochloric add (1:1) 

System suitability stock solution: 0.5 mg/mL of p- 
methoxyacetophenone and 0.4 mg/mL o? butylparaben 
in Diluent 

Pioglitazone standard stock solution: 0*84 mg/mL of 
USP Pioglitazone Hydrochloride RS in Diluent 
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Mixed standard stock soiution: 2.5 mg/mL of USP 
Metformin Hydrochloride RS and 0,084 mg/mL of USP 
Pioglitazone Hydrochloride RS in 0.1 N hydrochioric 
acid from the Pioglitazone standard stock soiution 
System suitability sofution: Transfer 10,0 mL of the 
Mixed standard stock soiution and 5.0 mL of the System 
surtability stock soiution to a 50-mL volumetric fiask, and 
diiute with 0.1 N hydrochioric acid to volume. 

Standard soiution: 16.8 ftg/mL of USP Pioglitazone Hy¬ 
drochlonde RS and 0,5 mg/mL of USP Metformin Hy¬ 
drochlonde R5 in OJ N hydrochioric acid from the 
Mixed standard stock soiution 

Sample stock soiution: Weigh and finely powder NIT 
10 Tablets. Transfer an amount of powdered Tablets, 
equivalent to about 15 mg of pioglitazone, to a 200-mL 
volumetric fiask. Add 120 mL of 0,1 N hydrochioric 
acid, shake for about 30 min, and then sonicate for 
about 5 min. Diiute with 0.1 N hydrochioric acid to 
volume, and mix well. Pass through a suitable filter of 
0.45-jum porę size, discarding the first few mL of 
filtra te. 

Sample soiution: Transfer a suitable volume of the 
Sample stock soiution (see Tobie 1) to a 50-mL volumet- 
ric fiask, and diiute with OJ M hydrochioric add to 
volume. 


Relative standard deviation: NMT 1.0% for the 
metformin peak; NMT 1.0% for pioglitazone peak, 
Standard soiution 

Analysis 

Samples: Standard sofution and Sample soiution 

Calculate the percentage of the labeled amount of pL 
oglttazone (C^H^N^OjS) rn the porrion of Tablets 
talcen: 

Resuit = (r^/rs) x (Cj/Q) x (MJM r2 ) x 100 

r u = peak response of pioglitazone from the Sample 
sofution 

r% = peak response of pioglitazone from the 
Standard soiution 

Cj = concentration of USP Pioglitazone 

Hydrochloride RS in the Standard soiution 
(pg/mL) 

Cu = nominał concentration of pioglitazone in the 
Sample soiution (pg/mL) 

M n = molecular weight of pioglitazone, 356.44 

Mt 2 - molecular weight of pioglitazone 
hydrochloride, 392.90 

Calculate the percentage of the labeled amount of 
metformin hydrochloride (CjHnNs ■ HCI) in the portion 
of Tablets tafcen: 


Tabje 1 


Labeled 
Amount of 
Pioglitazone 
and Metformin 
Hydrochloride 
(mq/Tablet> 

Volume of 
Sample Stock 
Soiution Used 
to Prepare the 
SampJe 
Soiution 
(mL) 

IMoi 
Contei 
In the Sam 

minal 
it rafiom 
ple Soiution 

Pioglit¬ 

azone 

(ua/iuU 

Metformin 

Hydro 

chloride 

{mq/ml) 

15 and 500 

10 

15 

0.5 

15 and 850 

5 

7.5 

0,425 


Chromatographic system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 255 nm for metformin and p-methoxy* 
acetophenone; UV 225 nm for pioglitazone and 
butylparaben, *lf this procedurę h used for Identifica¬ 
tion A, use a diode-array detector set at 200^400 nm, 
■ (hb qi 6 } 

Column: 6,0-mm x 15-cm; 5-pm packing L7 

Column temperaturę: 25 ± 5° 

Flow ratę: 1 mL/min. [Notę—T he flow ratę may be 
adjusted to achieve the retention time of the 
metformin peak of about 5 min.) 

fnjection votume; 10 pL 
System suitability 

Samples: System suitability sofution and Standard 
soiution 

[Notę-—S ee Tobie 2 for the approximate relative reten¬ 
tion times,] 


Table 2 


Na me 

Relative 

Retention 

Time 

Metformin 

1.0 

o- M et h ox va ceto ph eno ne 

1.2 

Pioalitazone 

1.8 

Butylparaben 

2.1 


Suitability requirements 

Resolution: NLT 2.5 between metformin and p- 
methoxyacetophenone; NLT 2.5 between piog¬ 
litazone and butylparaben, System suitability soiution 


Resuit - (ru/rs) x (Cj/Cu) x 100 

tu = peak response of metformin from the Sample 
soiution 

rs - peak response of metformin from the Standard 
soiution 

C* = concentration of USP Metformin 

Hydrochloride RS in the Standard soiution 
(mg/mL) 

Cu = nommal concentration of metformin 
hydrochloride in the Sample soiution 
(mg/mL) 

Acceptance criteria: 95.0%“105.0% for eath of the la- 
beJed amounts of pioglitazone and metformin 
hydrochloride 

PERFORMANCE TEST5 
• DI5SOLUT10N (711) 

Test 1 

Medium: pH 2.5 Mcllvaine buffer (could be prepared 
by adjusting 0.1 M citric acid with 0.2 M dibasic $o- 
dium phosphate to a pH of 2.5); 900 mL 
Apparatus 2 : 50 rpm 
Time: 30 min 

Diluent and Mobile phase: Proceed as directed in the 
Assay, 

Pioglitazone standard stock soiution: 0.37 mg/mL of 
USP Pioglitazone Hydrochloride RS in Diluent 
Standard soiution: 0.0185 mg/mL of USP Pioglitazone 
Hydrochloride RS from the Pioglitazone standard stock 
soiution and (ł/900) mg/mL of USP Metformin Hydro¬ 
chloride RS in Medium , where L is the label claim, in 
mg/Tablet, of metformin hydrochloride 
Sample soiution: Pass a portion of the soiution under 
test through a suitable filter of 0.45-pm porę size. 
Chromatographic system: Proceed as directed in the 
Assay t except use an Injection voiume of 5 jil. 

System suitability 
Sample: Standard soiution 
Suitability requirements 

Tailing factor: NMT 2.5 for the metformin peak; 
NMT 2.0 for the pioglitazone peak 
Relative standard deviatJon: NMT 2.0% for the 
metformin peak; NMT 2.0% for the pioglitazone 
peak 
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Analysis 

Sam pies: Standard sofution and Sompfe solution 
Calculate the percentage of the fabeled amount of pi¬ 
oglitazone (O 9 H 10 N 2 O 3 S) dissolved; 

Result = (ru/n) * (Cs/L) x Vx (M ri /M t2 ) x 100 

r u - peak response of pioglitazone from the Sample 
solution 

n - peak response of pioglitazone from the 
Standard sofution 

Cs = concentration of USP Pioglitazone 

Hydrach Jo ride RS in the Standard sofution 
(mg/mL) 

i = labefdaim of pioglitazone (mg/Tablet) 

V = voiume of Medium, 900 ml 

M f t = molecular weight of pioglitazone, 356.44 
Mf 2 = molecular weight of pioglitazone 
hydrochloride, 392.90 

Calculate the percentage of the labeled amount of 
metformin hydrochloride (QHnNj ■ Htl) dissolved; 

Result = (rjrs) x (Cs/i) xVx)00 

fu = peak response of metformin hydrochlonde 
from the Sompfe sofution 

rs - peak response of metformin hydrochlonde 
from the Standard sofution 
Cs = concentraUon of USP Metformin 

Hydrochloride RS in the Standard sofution 
(mg/mL) 

L - labeicfaim of metformin hydrochloride (mg/ 
Tablet) 

V = voiume of Medium , 900 ml 

Tolerances: NLT 80% (Q) of the labeled amount of 
pioglitazone (Ci^hhoNzOsS) is dissol ved; NLT 80% (Q) 
of tne labeled amount of metformin hydrochloride 
(C 4 HnN 5 * HCI) is dissol ved. 

Test 2: If the product compltes with this test, the la bel- 
ing indlcates that it meets USP Dissofution Test 2. 
Medium: pH 2.5 Mcllvaine buffer {could be prepared 
by adjusting 0*1 M citric acid with 0.2 M di basie so- 
dium phosphate to a pH of 2.5); 900 mL 
Apparatus 2: 50 rpm 
Time: 45 min 

Solution A: 1.4 g/L of di basie sodlum phosphate anhy- 
drous and 1.4 g/L of sodium dodecyl sulfate in water 
Solution B: Phosphonc acid and water (50:50) 

Mobile phase; Acetonitrile and Sofution A (34:66). Ad- 
just with Sofution B to a pH of 7.1. 

Difuent A: Acetonitrile and Medium (50:50) 

Diluent B: Acetonitrile and water (70:30) 

Pioglitazone standard stock solution: 0.019 mg/mL 
of USP Pioglitazone Hydrochloride RS in Difuent B. Son- 
icate as needed to dissolve. 

Metformin standard stock solution: 0.92 mg/mL of 
USP Metformin Hydrochloride RS in Medium. Sonicate 
as needed to dissofve. 

Standard solution: 0.003 mg/mL of USP Pioglitazone 
Hydrochloride RS from the Pioglitazone standard stock 
sofution and 0.11 mg/mL of USP Metformin Hydro¬ 
chlonde RS in Difuent A 

Sample solution: Pass a portion of the solution under 
test through a suitable filter and di lute with Diluent A 
to a metformin concentration that is similar to the 
Standard sofution. 

Chromatographic system 
(See Chromatograpny (62)), System Suitability.) 


Modę: LC 

Detector: UV 225 nm 
Column: 4.6-mm x 15-cm; 5-pm packing LI 
Temperatures 
Autosampler: 5 D 
Column: 40° 
flow ratę: 1 mL/min 
Injectron volume; 15pL 
System suitability 
Sample: Standard solution 
Suitability requirements 

Taifrng factor: 0.8-2.0 for the metformin peak; 

0 . 8 - 2.0 for the pioglitazone peak 
Reia£ive standard deviałion: NMT 2.0% for the 
metformin peak; NMT 2.5% for the pioglitazone 
peak 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of the labeled amount of pi¬ 
oglitazone (C 19 H 20 N 2 O 3 S) dissofved: 

Result = (ru/fs) x (Cs/L) x V x D x (M r dMĄ X 100 

ru - peak response of pioglitazone from the Sample 
solution 

r$ = peak response of pioglitazone from the 
Standard sofution 

Ci = concentration of USP Pioglitazone 

Hydrochloride RS in the Standard sofution 
(mg/mL) 

i - Jabe[claim of pioglitazone (mg/Tablet) 

V - volume of Medium , 900 ml 

D = dilution factor of the Sample sofution 
Mń = molecular weight of pioglitazone, 356.44 
Mri = molecular weight of pioglitazone 
hydrochloride, 392.90 

Calculate the percentage of the labeled amount of 
metformin hydrochloride (GHnNs* HCI) dissolved: 

Result = (fu/h) x (Cj/0 x V x D x 100 

r u = peak response of metformin hydrochloride 
from tne Sompfe sofution 

rs = peak response of metformin hydrochloride 
from the Standard solution 
Cs - concentration of USP Metformin 

Hydrochloride RS in the Standard sofution 
(mg/mL) 

L - label claim of metformin hydrochloride (mg/ 
Tablet) 

V = volume of Medium , 900 ml 

D = dilution factor of the Sampfe sofution 
Tolerances: NLT 80% (Q) of the labeled amount of 
pioglitazone (C 19 H 20 N 2 O 3 S) is disso(ved; NLT 80% (Q) 
of the labeled amount of metformin hydrochloride 
(CiH n N 5 HCI) is dissolved. 

* Uniformity of Dosage Units (905), Content Uniformity: 

Meet the requirements for pioglitazone and metformin 
hydrochloride 

IMPURITIES 

• Organic Impurjties: Pioglitazone 

Mobile phase: Acetonitrile, 0.1 M ammonium acetate, 
and glacial acetic acid (25:25:1) 

Diluent: Methanol and 0.1 N hydrochlonc acid (1:1) 
Standard stock solution; 0.2 mg/mL of USP Piog¬ 
litazone Hydrochloride RS, dissofred first in methanol 
using 20 % of the finał volume, then diluted with Mobile 
phase to volume 

System suitability solution: Prepare a solution contain- 
ing 0.3 mg/mL of benzophenone in methanol. Transfer 
1.0 mL of this solution to a 50-mL volumetric fiask, add 
5.0 mL of the Standard stock solution, and dilute with 
Mobile phase to volume. This solution contains 20 pg/ 
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mL of USP Pioglitazone Hydrochloride RS and 6 pg/mL 
of benzopłienone. 

Standard solution: 1 pg/mL °f Pioglitazone Hydro¬ 
chloride RS in Mobile phase from the Standard stad 
solution 

Sample soiution: Weigh and finely powder 10 Tablets. 
Transfer an amount of powdered tablets, equivalent ro 
about 18 mq of pioglitazone, to a 100-mL volumetric 
fiask, and add 50 mL of Diluent. Shake for 30 min, and 
dilute with Mobile phase to volume. Pass through a suit- 
able filier of 0.45-pm porę size, discarding the first few 
mL of filtrate. 

Chromatographic system 
(See Chromatograpny System Su i ta bili ty.) 

Modę: LC 

Detector: UV 269 nm 

Column: 4,6-mm x 15-cm; 5-pm packing LI 

Column temperaturę: 25 ±5° 

Flow ratę: 0,8 mL/min. [NOTE—The fiow ratę may be 
adjusted to achieve the retention time of the piog¬ 
litazone peak of about 1 min.] 

Injection volume: 40 ul 

Run tlme: At least 4 times the retention time of the 
pioglitazone peak 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—E lution order is the pioglitazone peak followed 
by benzophenone.] 

Suitability requirements 

Resolution: NLT 10 between pioglitazone and benzo- 
phenone, System suitability solution 
Tailing factor: NMT 1,5 for the pioglitazone peak, 
System suitability solution 

Refative standard deviation: NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each pioglitazone related 
impurity in the portion of Tablets taken; 

Result = (r v /n) x (G/G) x x 100 

ru - peak response of each individual impurity 
from tne Sample solution 
rs = peak response of pioglitazone from the 
Standard solution 

G - concentration of USP Pioglitazone 

Hydrochloride RS in the Standard solution 
(ng/mL) 

Cu = nominał concentration of pioglitazone in the 
Sample solution (pg/mL) 

Mri = molecular weight of pioglitazone, 356.44 
M f2 - molecular weight of pioglitazone 
hydrochioride, 392,90 

Acceptance crlterra 

Any individual pioglitazone related impurity: NMT 

0 , 2 % 

Total pioglitazone related impunties: NMT 0.6% 
[Notę —Disregard the peaks due to metformin and its 
impunties that elute before 4.5 min, corresponding to 
the refative retention time of the pioglitazone peak of 
about 0,64.] 

* ORGANIC IMPURITIES: METFORMIN 

Solution A: 1.74 g of sodium 1-pentanesulfonate and 
1.15 g of monobasie ammonium phosphate in lOOOmL 
of water 

Solution B; Acetomtrile and water (7:3) 

Mobile phase: See Tobie 3. 


Tabte 3 


Time 

Solution A 

Solution B 

(min) 

<%> 


0 

100 

0 

15 

70 

30 

15.1 

0 

100 

Z5 

0 

100 

25.1 

100 

0 

35 

100 

0 


System suitability solution: 5 pg/ml of USP Metformin 
Hydrochioride RS and 2 pg/mL of melamine in water 
Standard solution: 5 pg/mL of USP Metformin Hydro¬ 
chlonde RS in water 

Sample solution: Accurately weigh 10 Tablets, and 
finely powder. Transfer an amount of powdered Tablets, 
equivalent to about 100 mg of metformin hydrochlo- 
riae, to a 100-mL volumetnc fiask, and add 50 ml of 
water, Shake for 30 min, Dilute with water to votume, 
and pass through a suitable filter of G.45-pm porę size, 
discarding the first few mL of filtrate. 

Chromatographic system 
(See Chromatograpny (621 >, System Suitability.) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 15-cm; 5-pm packing L62 
Column temperaturę: 25 ± 5° 

Flow ratę: 1.0 mL/min. [Notę—T he flow ratę may be 
adjusted to achieve the retention time of the 
metformin peak of about 8 min,] 

Run time: 15 min 
Injection volume; 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[NOTĘ—The relative retention times for melamine and 
metformin are about 0.9 and 1.0, respectively.] 
Suitability reguirements 

Resolution: NLT 4 between melamine and metformin 
hydrochloride, System suitability soiution 
Tailing factor: NMT 1,5 for the metformin hydro¬ 
chioride peak. System suitabiiity solution 
Relative standard deviatiom NMT 5.0%, Standard 
solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each metformin hydrochlo¬ 
nde related impurity in the portion of Tablets taken: 

Result = (fu/fj) x (Cs/ Cu) x 100 

r v - peak response of each individual impurity 
from tne Sample soiution 

r$ - peak response of metformin hydrochioride 
from tne Standard solution 
G = concentration of USP Metformin 

Hydrochloride RS in the Standard solution 
(pg/mL) 

C v - nominał concentration of metformin 

hydrochloride in the Sompfe solution (pg/mL) 
Acceptance criteria 
Any individua1 impurity: NMT 0,1% 

Total impunties: NMT 0.5% 

ADD1TIONAL REQUIREMENTS 

• Packaging and Storage: Preserve in tight containers, 

and storę at controlled room temperaturę. 

• Labeling: When morę than one Dissolution test is given, 

the labeling States the Dissolution test used only if Test J 
is not usecL 
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* USP Reference Standards (11) 

USP Metformin Hydrochloride RS 
USP Pioglitazone Hydrochloride RS 


Piperacillin 



ChH^NjOjS • H 2 0 535.57 

C 23 H27N s 0 7 S 517.56 

4-Thia-1 -azabicyclo[3.2.0]heptane-2-carboxylic add, 

6-[[[[(4-et hy I - 2,3 ■ d i oxo-1 -p i pe ra z i ny 3) c a r b o ny I] 
ammo]phenylacety!]ammo]-3,3-dimethyS-7-oxG-, monohy- 
drate, [2S-2%5a,6p(S*)]]; 

(25,5/?,óP)-ó-[(fl)-2-(4-Ethyl-2,3-dioxQ-l-piperazrnecarbox- 
amido)-2-phenyiacetamido]-3,3-dimethyl-7-oxG-4-thia- 
l-azabicydo[3.2,Qlheptane-2-carboxyltc add monohydrate 
[66258-76-2]. 

Anhydrous [61477-96-1]. 

DEFINITION 

Piperacillin contains NLT 960pg/mg and NMT 1030pg/mg 
of piperacillin (C^Hj/NsCbS), caiculated on the anhydrous 
basis. 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

ASSAY 

* Procedurę 

Mobile phase: Methanol, water, 0.2 M monobasic so- 
dlum phosphate, and 0,4 M tetrabutylammomum hy- 
droxtde (450:447:100:3). Adjust with phosphoric acid 
to a pH of 5.50. 

System suitability solution: 0.1 mg/mL of USP Ampicil- 
fin RS and 0.2 mg/mL of USP Piperacillin RS in Mobile 
phase 

Standard solution: 0,4 mg/mL of USP Piperacillin RS in 
Mobile phase. Dissolve in a few drops of methanol, and 
di lute with Mobile phase to volume, Use this solution 
within 1 h. 

Sampie solution: 0.4 mg/mL of Piperacillin in Mobile 
phase. Drssolve in a few drops of methanol, and dilute 
with Mobile phase to volume. Use this solution within 1 
h. 

Chromatographic system 

(See Chromatograpny (62 1), System Suitability ..) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection yolume: 10 uL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—S ee Table 1 for the relattve retention times,] 
Suitability reguirements 

Resolution: NLT 16 between ampidllin and piperacil- 
lin, System suitability solution 
Tailing factor: NMT 1.2 for the piperacillin peak, Sys¬ 
tem suitability solution 

Relative standard deyfation: NMT 2%, Standard 
solution 


Analysis 

Samples: Standard solution and Sampie solution 
Calculate the potency of piperacillin (C 23 H 27 N 5 O 7 S) in 
the portion of Piperacillin taken: 

Result = (r y /rj) x (CdCo) x P 

ru - peak response from the Somple solution 

r$ - peak response from the Standard solution 

Cs ~ concentration of USP Piperacillin RS in the 
Standard solution (mg/mL) 

C u - concentration of the Sampie solution (mg/mL) 
P = potency of piperacillin in USP Piperacillin RS 
(ng/mg) 

Acceptance criterra: 960-1030 pg/mg on the anhy¬ 
drous basis 

fMPURITIES 


Delete the folio wlog: 

Heaw Metals, Method U (231): NMT 20 ppm# (Orodoi i- 

Jan-20! 9) 

* Ampicillin, Piperacillin Penicilloic Acid, Piperacillin Re 

LATED COMPOUND E, AND ACETYLATED PENICILLOIC ACID OF 
PIPERACILLIN 

Mobile phase, Sampie solution, Chromatographic sys¬ 
tem i, and System suitability: Proceed as directed in 
the Assoy. 

Standard solution 1: 0,08 mg/mL of USP Ampidllin RS 
in Mobile phase 

Standard solution 2: 0,04 mg/mL of USP Piperacillin RS 
*n Mobile phase . Dfssolve in a few drops of methanol, 
and dilute with Mobile phose to vo!ume. Use this solu¬ 
tion within 1 h. 

Analysis 

Samples: Standard solution 1, Standard solution 2, and 
Sampie solution 

Calculate the percentage of ampidllin in the portion of 
Piperacillin taken: 

Result - (rjrs) x (Cs/C y ) x P x Fx 100 

r u = peak response of ampidllin from the Sampie 
solution 

r$ = peak response of ampidllin from Standard 
solution J 

O = concentration of USP Ampidllin RS in Standard 
solution 1 (mg/mL) 

Cu - concentration of the Sampie solution (mg/mL) 

P = potency of ampidllin in USP Ampidllin RS Oig/ 
mg) 

F = conversion factor, 0.001 mg/pg 
Calculate the percentages of specified impurities otber 
than ampidllin in the portion of Piperacillin taken: 

Result = (r u /r s ) x (Cj/Cu) xpx (l/fi) x f 2 x 100 

ru = peak response of eath specified impurity other 
than ampidllin from the Somple solution 
rs = peak response of piperacillin from Standard 
solution 2 

C s - concentration of USP Piperacillin RS in 
Standard solution 2 (mg/mL) 

Cu = concentration of the Sampie solution (mg/mL) 

P = potency of piperacillin in USP Piperacillin RS 

(Mg/mg) 

Fi - relative response factor (see Table 7) 
h - conversion factor, 0.001 mg/pg 
Acceptance criteria: See Table I. 
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Table 1 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Piperacillin reiated 
compound 

E a 

0.24 

2 A 

0.2 

Ampicillin 

0.31 

1.0 

0.2 

Acetylated penicillo- 
ic acid of piperadl- 

0*37 

1.1 

0*4 

Piperacillin penicillo- 
ic acid ; 

0.62 

0*7 

1.0 

Plperadllin 

1.0 

— 

— 


* 1 - Et hy 1-2,3-piperazinedfone. 

b (2^4 S)-3-AcetyN 2-((1 ^-carbQxy[2-(4-eUiyl-2,3-diQxopiperazine-1 -carbox- 
a m idoj - 2-phe ny facetem ido] m e thylj ^ 5, S-d S m ethyl thJa^ol idi ne^l-tar boxylk 
ACld 

Ł (2fil J1 45>-2-{<1 /?)-Carboxy[2-(4‘ethyl-2,3-dioxopiperazme-1 -carboaamido)- 
2-phenyIacetemidg]methylj - 5 ,5-d[methyłthiazot(dfne4-carboxy Jec add> 

* Pi per a cilli N V LAMP icillim 

Mobile phase: Methanol, water, 0.2 M monobasic so- 
dium phosphate, and 0.4 M tetrabuiylammonium hy- 
droxide (615:282:100:3)* Adjust with phosphonc and 
to a pH of 5*50* 

Standard solution: 0*04 mg/mt of USP Piperacillin RS 
In Mobile phase. Dis$olve in a few drops of methanol, 
and dilute with Mobile phase to volume. Use this solu- 
tron within 1 h. 

Sampfe solution: 0*4 mg/mL of Piperacillin in Mobile 
phase. Dsssolye in a few drops of methanol, and dilute 
with Mobiie phase to volume. Use this solution within 1 
h. 

Chromatographic system 

(See Chromatograpny (621), System SuttablHty.) 

Modę: IC 

Detector: UV 220 nm 
Column: 4,6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
fnjection volume: 10 pL 
System suitabHIty 
Sample: Standard solution 

[NOTĘ’—See Table 2 for the relative retention times*] 
Suitability requirements 
Relative standard devtation: NMT 2% 

Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of piperadllinyiampicitlin in 
the portion of Piperacillin taken: 

Result = (tufrs) x (Q/Q) xpx (1 /F,) x h x 100 

ru - peak response of piperacillrnylamprcillin from 
the Sample solution 

r$ = peak response of piperacillin from the 
Standard solution 

Cs = concentration of USP Piperacillin RS in the 
Standard solution (mg/mL) 

Co - eon centrali on of the Sample solution (mg/mL) 

P = potency of piperacillin in USP Piperacillin RS 
(pg/mg) 

Pr = relative response factor (see Table 2) 

Fi - conversion factor, 0.001 mg/pg 
Acceptance criteria: See Table 2. 


Table 2 


Name 

Relative 

Retention 

Time 

Re lat i ve 
Response 
Factor 

Acceptance 
Criteria, 
NMT f°/ol 

PiDeradllsn 

1,0 

— 

*_ 

Piperadllinylampicil- 

||p* 

2.55 

0.7 


Total 1mpuntEes h 


—. 

3.8 


*(2S t 5R&R)M(Ry2-{(2S t SR f 6R)M(R) *2^4.Ethy[^2,3-dioxóp!perazhen- 
c a rbox ami do>2 -p heny (acetami do}- 3,3-d imethy I- 7 -oxo4-1 hia-1 -azab i cyc lo 
[ 3.2.0]he p tane-2-ca rboxam ldo}-2-pbeny1aceta m ido)-3,3-di methyl -7-oxo4 - 
Łftia-1 -azabicydot3.2.0]heptane-2-carboxyl(c acid, 
b Toial impurities is the sum of all impurities reported in the tests for 
Ampidliin, Piperaciltin Penfdtbk Mid t PtperadUm Relafed Compound E t and 
Acetylated Penidłloic Add o/ Piperacillin, and PiperodfiinyiampłdUtn. 

SPEC IFIC TESTS 

* Water Determination, Method i (9 21): 2.Q%~4.0% 

■ Opticał Rotation, Spedfic Rotation (781S) 

Sample solution: 40 mg/mL in methanol 
Acceptance criteria: 4-155° to -fi 75° 

* Bacterial Endotoxins Test (85): Where the tabel States 

that Piperacillin is sterile or that it must be subjected to 
further processing during the preparation of Injectable 
dosage forms, it contalns NMT 0.07 USP Endotoxin Unit/ 
mg of piperacillin. 

* STERfUTY Tests (71): Where the label States that Piper- 
acillin is sterile or that it must be subjected to further 
processing during the preparation of injectable dosage 
forms, it meets tne requirements when tested as directed 
in Test for Sterility of the Product to Be Examined / Mem¬ 
branę Filtration. 

ADDmONAL REQUIREMEIMTS 

* Packaging and Stgrage: Preserve in we!f~closed 
eontainers. 

* Labeling: Where it is intended for use in preparing in¬ 
jectable dosage forms, the label States that it is sterile or 
must be subjected to further processing during the prep¬ 
aration of injectable dosage forms. 

* USP Reference Standards (11) 

USP AmpiciNin RS 
USP Endotoxin RS 
USP Piperacillin RS 


Piperacillin Sodium 



4-Thla-1 -aza bicyclo[3.2.0] hepta ne-2-ca rboxyi ic acid, 
6-[[[[(4-ethyl-23"dioxo-l-piperazinyl)carbonyl]ami- 
no]phenylacetyl]aminol-3 r 3-dimethyl-7-oxo-, monosodium 
salt, [2S~[2a f Sa,6P(S*))l 

Sodium (25,5fl,6fl)-6-£(fl)-2-(4-ethyf-2,3-dioxo-l -piperazi nę¬ 
cą rboxamido)-2-phenylacetamido3-3 / 3-dimethy l-7-oxo- 
4-thia-l-azabicydo[3.2.0]heptane-2-carboxylate 
[59703-84-3]. 

DEFtNITION 

Piperacillin Sodium has a potency equrvalent to NLT 863 j.tg/ 
mg and NMT !G07pg/mg of piperacillin (C23H27NJ075), 
calculated on the anhydrous basis. 
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IDENTIFICATION 

• A, The retention time of the major peak of the Sample 

solution corresponds to that of the Standard solution, and 
the chromatogram compares qualitatively to that of the 
Standard solution, as obtained in the Assay. 

* B, Identification Tests—General, Sodium (191) 

ASSAY 

• Procedurę 

Mobile phase: Methanoi, water, 0.2 M monobasic so- 
dium phosphate, and 0.4 M tetrabutylammonium hy- 
droxide (450:447:100:3), Adjust with phosphonc aad 
to a pH of 5,50, 

System suitability solution: 0.1 mg/mL of USP Ampicil- 
lin RS and 0.2 mg/mL of USP Piperacillin RS in Mobile 
phase 

Standard solution 1: 0*4 mg/mL of USP Piperacillin RS 
in Mobiie phase . Di$sołve in a few drops of methanoi, 
and di lute with Mobile phase to vofume. Use this sofu- 
tion within 1 h. 

Sample solution: 0,4 mg/mL of Piperacillin Sodium in 
Mobile phase 

Chromatographic system 

(See Chromatogranhy (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4,6-mm x 25-em; 5-pm packing LI 
Flow ratę: 1 mL/min 
injectron volume: 10j.iL 
System suitabifity 

Sampies: System suita bil iły solution and Standard solu¬ 
tion 1 

[Notę—S ee Table 1 for the relative retention times.] 
Suitability reguirements 

Resolution: NLT 16 between ampiciflin and piperacil- 
Irn, System suitability solution 
Tailing factor: NMT 1.2 for the piperacillin peak, 5ys* 
tern suitability solution 

Re!ative standard deviatfon: NMT 2% for the prper- 
aciilin peak, Standard solution 1 
Analysis 

Sampies: Standard solution 1 and Sample solution 
Calcu late the potency, in iig/mg, of piperacillin 
(O 3 H 27 N 5 O 7 S) in the portion ot Piperacillin Sodium 
taken: 

Result = (rufr$) x (Cs/Cu) x P 

ro - peak response from the Sampie solution 

r$ - peak response from Standard solution I 

Ci = concentration of USP Piperacillin RS in 
Standard solution 1 (mg/mL) 

Cu - concentration of the Sample solution (mg/mL) 

P - potency of piperacillin in USP Piperacillin RS 
Oig/mg) 

Acceptance criteria: 86 3-1007 yg/mg on the anhy- 
drous basis 

IMPURITIES 

* Piperacillin penicilloic Acid and Acetylated Penicilloic 

Acid of Piperacillin 

Mobile phase, Standard solution 1, and Sample solu¬ 
tion: Prepare as directed in the Assay . 

System suitability solution: 0.1 mg/mL of USP Ampicik 
lin RS and 0.2 mg/mL of USP Piperacillin RS in Mobile 
phase 

Standard solution 2: 0.04 mg/mL of USP Piperacillin RS 
in Mobile phase. Dlssolve in a few drops of methanoi, 
and diiute with Mobile phase to volume. Use this solu¬ 
tion within 1 h, 

Chromatographic system 
(See Chromatography (621), System Suitability .) 


Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 25-cm; 5-j.im packing LI 
Flow ratę: 1 mL/min 
Injection volume: IDpL 
System suitability 

Sampies: Standard solution 1 and System suitability 
solution 

[NOTĘ—-See Table 1 for the refative retention times.] 
Suitability requirement5 

Resolution: NLT 16 between ampiciłlin and piperacik 
lin, System suitability solution 

Tailing factor: NMT 1.2 for the piperacillin peak, Sys¬ 
tem suitability solution 

Relative standard devlatlon: NMT 2% for the piper- 
aciliin peak, Standard solution J 
Analysis 

Sampies: Sample solution and Standard solution 2 
Calculate the percentages of piperacillin penicilloic add 
and acetylated penicilloic acid of piperacillin in the 
portion of Piperacillin Sodium taken: 

Result - (r u /r s ) x (Cs/Cu) x P x (1 jF } ) x f 2 x 100 

ru = peak response of piperacillin penicilloic acid or 
acetylated peniailoic acid or piperacillin from 
the Sample solution 

r s - peak response of piperacillin from Standard 
solution 2 

Cs ~ concentration of USP Piperacillin RS in 
Standard solution 2 (mg/mL) 

Cu - concentration of the Sample solution (mg/mL) 

P = potency of piperacillin in USP Piperacillin RS 
(pg/mg) 

Fi = reiative response factor (see Tobie I) 
f 2 = conversion factor, 0,001 mg/pg 
Acceptance criteria: See Table 7. 


Table 1 


Name 

ReTative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criteria, 

NMT 

Piperacillin related 
compound E* to 

0.24 

— 

— 

Ampiciłlin 

0.31 

_ 

_ 

Acetylated penicil¬ 
loic acid of 
pi pe radl firn 

0.37 

u 

1.0 

Piperacillin 
penicilloic acid' 1 

0.62 

0,7 

3,5 

Piperaciliin 

1.0 

— 

_ 


*This impurity is not to be reported. 
h 1-EthyL2J-piperazinedione. 

‘ (2fi H 4S)-3-Acetyl‘24{l fl)-carboxy[2-(^-ethyI-2,3-(Jioxopiperazine-1 -carbox- 
a m i d o)*2- pli enylaceta m fdo] methyl) -5,5 -di methyJ thlazo I id i n e-4 - ca rbo xyli c 
add. 

d (2/?,4S>-2-{(1 ft)-CarbDxy[2-(4-ethyl-2,3-dioxopipera^ine-I -carboxamido)- 
2-phenyfacetamidojmethy \} -5,5-dimethy!thIazotidine-4-carboxyłic acid. 

SFECIF1C TESTS 
■ pH (791) 

Sampie solution: 400 mg/mL 
Acceptance criteria: 5,5-7,5 

• Water Deterwiination, Method I (921) 

Test preparation: Proceed as descrlbed for hygroscopic 
substances. 

Acceptance criteria: NMT 1.0% 

• Bacterial Endotojłins Test (85): Where the label States 
that Piperacillin Sodium is sterife or that it most be sub- 
jected to further processing during the preparation of in- 
jectable dosage forms, it contains NMT 0.07 USP Endo- 
toxin Unit/mg of piperacillin. 
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* Sterility Tests (71): Where the la bel States that Piper- 

acillEn Sodtum is sterile or that it must be subjeetea to 
further processing during the preparatian of injectable 
dosage forms, it meets tne reauirements when tested as 
directed in Test for Sterility of the Product to Be Examined, 
Membranę Filtrotion, 

ADDITIONAL REQUIREMENTS 

* Packaging and Stórage: Preserve in tight containers, 

* Labeling: Where it is intended for use in preparing in- 
jectable dosage forms, the tabel States that it is sterile or 
must be subjected to further processing during the prep- 
aration of injectable dosage forms, 

* USP REFERENCE SlANDARDS <11) 

USP Ampidliin RS 
USP Enaotoxin RS 
USP Piperacillin RS 


Piperacillin for Injection 

DEFINITION 

Piperacillin for Injection contains an amount of Piperadliin 
Sodium equivalent to NIT 90,0% and NMT 120,0% of 
the labeled amount of piperacilfin (Gjhb/NsCbS), 

IDENTIFICATION 

* A. INFRARED ABSORPTION (197K) 

Sample; Dissolve 250 mg in water. Add 0.5 mL of 2 N 
hydrochloric add and 5 mL of ethyl acetate. Stir, and 
altów to stand for 10 min in ke water. Pass throuqh a 
suitable sintered-glass fiiter, applying suction, Wasn the 
crystals with 5 mL of water and 5 mL of ethyl acetate, 
then dry in an oven at 60° for 60 min. 

Acceptance criteria; Meets the reguirements 

ASSAY 

♦ Procedurę 

Mobile phase: Methanol, 0,2 M monobasic sodium 
phosphate, 0,4 M tetrabutylammonium hydroxide, and 
water (450:100:3:447). Adjust with phosphoric acid to 
a pH of 5,50. 

System suitability solution: 0,1 mg/mL of USP Ampieil- 
fin RS and 0,2 mg/mL of USP Piperacillin RS in Mobile 
phase 

Standard solution: 0.4 mg/mL of USP Piperacillin RS in 
Mobile phase. Di$sofve in a few drops of methanol, and 
dilute with Mobile phase to volume, Use this solution 
within 1 h, 

Sample solution 1 (where it is labeled for use as a sin- 
gle-dose Container): Equivaient to 0.4 mg/mL of piper- 
adllin from Piperacillin for Injection constituted as dr- 
rected below. 

Constitute Piperacillin for Injection in a volume of water 
corresponding to the volume of $olvent spedfted in 
the labeling, Withdraw all of the withdrawabfe eon- 
tents using a suitable hypodermk needle and syringa, 
and dilute with Mobile phase. 

Sample solution 2 (where the Jabel States the quantity 
of piperacillin in a given volume of the constituted solu¬ 
tion): Equiva!ent to 0.4 mg/mL of piperaciflin from 
Piperacillin for Injection constituted as directed below, 
Constitute Piperacillin for Injection in a volume of wa:er 
corresponding to Lhe vo!ume of sofvent specified in 
the labeling, Dilute an aliguot of the constituted solu¬ 
tion with Mobile phase. 

Chromatographk system 
(See Chmmatography (621), System Suitability.) 


Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Flow ratę: 1 mL/min 
Injection volume: 10 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

[Notę—S ee Tobie 1 for the relative retention times,] 
Suitability requirements 

Resolution: NLT 16 between ampicillin and piperacil- 
lin, System suitability solution 
TaOing factor: NMT 1.2 for the piperacillin peak, Sys¬ 
tem suitability solution 

Relative standard deviation: NMT 2%, Standard 
solution 
Anafysis 

Samples: Standard solution and Sample solution 1 or 
Sample solution 2 

Calculate the percentage of the labeled amount of 
piperacillin (C^HzjNsO^S) in the Container or in the 
portion of constituted solution taken: 

Result - {Wr s ) x (G/G) x P x F x 100 

fu = peak response from the Sample solution 

r 5 = peak response from the Standard solution 

G - concentration of USP Piperaciflin RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of piperacillin in 
Sample solution 1 or Sample solution 2 
(mg/mL) 

P - potency of piperacillin in USP Piperacillin RS 
(pg/mg) 

f = conversion factor, 0,001 mg/pg 
Acceptance criteria: 90.0%-120.0% 

PERFORMANCE TESTS 

* Uniformity of Dosage Units (905): Meets the 
requirements 

IMPURITIES 

* ORGANIC IMPURITIES 

Mobile phase. System suitability solution, Sample so¬ 
lution T f Sample solution 2, Chromatographic sys¬ 
tem, and System suitability: Proceed as directed in 
the Assay . Eva!uate the Relatiye standard deviation using 
the Standard solution prepared in the Assay, 

Standard solution: 40 ^g/mL of USP Piperacillin RS in 
Mobile phase. Dissoke in a few drops of methanol, and 
dilute with Mobile phase to volume, Use this solution 
within 1 h, 

Analysis 

Samples: Sample solution 1 or Sample solution 2 and 
Standard solutton 

Calculate the percentage of piperacillin penicillok acid 
and acetylated penidlfoic add of piperacillin in the 
portion of Piperacillin for Injection taken: 

Result = (fiy/fi) x (Cs/G) x P x (1 /F } ) x F> x 100 

r 0 = peak response of piperacillin penkilloic add or 
acetylated penicillok acid of piperacillin from 
Sample solution 1 or Sample solution 2 
fs = peak response of piperacilfin from the 
Standard solution 

G = concentration of USP Piperadliin RS in the 
Standard solution (mg/mL) 

Cu ~ nominał concentration of piperacillin in 
Sample solution 1 or Sample solution 2 
(mg/mL) 

P - potency of piperacillin in USP Piperacillin RS 

Fj - relaf!ve Response factor (see Table 1) 

Fz ~ conversion factor, 0.001 mg/pg 
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Acceptance criteria: See Table 1. 


Table 1 


Marne 

Relative 

Retention 

Time 

Relatfre 

Response 

Factor 

Acceptance 
Criteria, 
NMT tm 

Piperacillin related 
compound 

0*24 

— 

— 

Am pic 11 lin* 

0,31 

_ _. 


Acetylated penicillo- 
Ic acid of piperacil- 

Hn 4 

0.37 

1.1 

1.0 

Piperacillin penicitlo- 
3c actd' 1 

0,62 

0.7 

3*5 

Piperacitlin 

1.0 

— 

_ _* 


J These ara pracew impuritles that are listed here tor Information only; 
they are controlled in the dmg substance and are not to be reportea. 

* 1 -Ethyl-2,3-piperazlnediorte. 

c (2fl^S)-3’Acety[-2-((] fl)<arbQxy[2-(4-ethyl-2,3-dioxopiperazine-1 -carbox- 
3 m ido}-2-pheny taceła m ido] methyl} - 5 , 5-d i m ethy I th I azol idJ ne-4<a r boxy 13 c 
acid* 

* (2ft t 4 S)*2 -({l fl)-Carboxy[2-{4-ethyI - 2,3-dioxopiperftrJrie-1 -carboxamido>- 
2-phenyl acetamidojmethy l}~5, S-d imethy lthiazolidine-4-carboxyfic arid. 

SPECIFIC TESTS 

o Constituted Solution: At the trme of use, it meets the 
requirements in Injections and Implanted Drug Products 
<1>, Spetific Tests, Completeness and darity of Solutions. 

* Bacterial Endotoxins Test (85): It contains NMT 0.07 
USP Endotoxin Unit/mg of piperacillin. 

* Sterility Tests (7 1): It meets the requirements when 
tested as directed in Test for Sterility of the Product to Be 
Examined, Membranę FHtratlon. 

* PH (791): 48-6,8, in a solution of 200 mg/ml of 

piperacillin 

* Water Determination, Method I (921): NMT 0,9% 

* Partiojlate Mattek im Injections (788): Meets the re- 
quirements for small-volume injections 

* Other Requjrements: It meets the requirements In Label- 
ing {7} t Labefs and iabeiing for Injectable Products , 

ADDfTIONAL REQUIREMENTS 
Change to read: 

* Packacing and Storage; Preserve as descnbed in # Pocft- 
aging and Storage Reguirements (659), Injection Packaging, 
Packaging for conslitution* (CN 

* USP Referenge Standards (11) 

USP Ampicillin RS 
USP Enaotoxin RS 
USP Piperaciflm RS 


Piperacillin and Tazobactam for 
Injection 

DEFINITION 

Piperacillin and Tazobactam for Injection contains amounts 
of Piperacillin Sodium and Tazobactam Sodium equivalent 
to NLT 90,0% and NMT 110.0% of the labeled amounts 
of piperacillin (CziH^NsO/S) and tazobactam 
(C10H12N4O5S}, the labeled amounts representing propor- 
tions of piperacillin to tazobactam of 8:1. It may contain 
smali amounts of a suitable buffer and stabilizer* 

IDENTIFICATION 

* A. The retention times of the major peaks of the Sample 
solution correspond to those of the Standard solution, as 
obtarned in the Assay * 


ASSAY 
* PROCEDURĘ 

Buffer: 27*6 g/L of monobasic sodium phosphate 
Solution A: 80 ml of 40% agueous tetrabutylammo- 
nium hydroxide diluted with water to 100 ml 
Mobile phase: Methanol, water, Buffer, and Solution A 
(510:432:50:8). Adjust with phosphoric acid to a pH of 

Standard solution: OJ mg/mL of USP Tazobactam RS 
and 1 mg/mL of USP Piperacillin RS in Mobile phase. 
Refrigerate the Standom solution immediately after prep- 
aration and during analysis, using a refrigerated 
autosampler set at 5 ± 3°. Analyze within 24 h of 
preparatfon* 

Sample solution: Nominally OJ25 mg/mL of tazobac¬ 
tam and 1 mg/mL of piperacillin from Piperacillin and 
Tazobactam for Injection in Mobile phase . Refrigerate 
the Sample solution immediately after preparation and 
during analysis, using a refrigerated autosampler set at 
5 ± 3°. Analyze within 24 h of preparation* 
Chromatographk system 
(See Chromatograpny (621), System Suita bili ty.) 

Modę: LC 

Detector: UV 230 nm 

Column: 4.6-mm x 25-cm; 5-pm packing LI 

Flow ratę: 1 m L/min 

Injection volume: IOjiL 

Autosampler temperaturę: 5 ± 3° 

System suitability 

[Noti—T he refative retention times for tazobactam and 
piperacillin are 0,36 and 1.0, respectively.] 

Sample: Standard solution 
Suitabrlity reguirements 
Tailing facton NMT 2.0 for tazobactam and 
piperacillin 

Refative standard deviatiorr: NMT 2,0% for tazobac¬ 
tam and piperacillin 
Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of the labeled amount of 
piperacillin (C 23 H 27 N 5 O 7 S) in the portion of Piperacillin 
and Tazobactam for Injection taken; 

Result ss (ruto) x (Cs/Cu) x P x F x 100 

ro - peak response of piperacillin from the Sample 
solution 

r$ - peak response of piperacillin from the 
Standard solution 

Cs - concentration of USP Piperacillin RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of piperacillin in the 
Sample solution (mg/mL) 

P = potenty of piperactlfin in USP Piperacillin RS 
(Hg/mg) 

F - conversion factor, 0*001 mg/jig 
Calcu la te the percentage of the labeled amount of 
tazobactam (CioHijN^iOsS) in the portion of Piperacillin 
and Tazobactam for Injection taken: 

Result = (r^to) x (G/Co) x P x 100 

Tu - peak response of tazobactam from the Sample 
solution 

r s s peak response of tazobactam from the 
Standard solution 

Cs = concentration of USP Tazobactam RS in the 
Standard solution (mg/mL) 

Cu - nominał concentration of tazobactam in the 
Sample solution (mg/mL) 

P - potency of tazobactam in USP Tazobactam RS 
(mg/mg) 
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Acceptance criteria; 90*G%-110*0% 

PERFORMANCE TE5TS 

* Unifdrmity of Dosace Units (905): Meets the 

requirements 

IMPURITIES 

* ORGANIC IMPURITIES, PROCEDURĘ 1 

Organie Impurities, Procedurę 1 is recommended when 
the impurity profile inciudes piperacillin impurities 4, 5, 
and 6, 

Buffer: Dilute the contents of one via! of tetrabutylam- 
monium hydrogen sulfate ion pairlng reagent with 
water to 1 L. 

Solution A: Phosphoric acid and water (1:4) 

Mobile phase: Acetonrtrile and Buffer (25:75), Adjust 
with Solution A to a pH of 3.8, 

Diluent: Aceton i tri le and water (25:75) 

Standard stock solution T: 60 pg/mL of USP Tazobae- 
tam Related Compound A RS in Diluent 
Standard stock solution 2: 0.5 mg/mL of USP Tazobac- 
tam RS in Diluent 

Standard stock solution 3: 1.0 mg/mL of USP Piper- 
acilfin RS in acetonitriie and Diluent (1:24). Dissofve first 
in acetonitriie, using about 4% of the finał volume, and 
dilute with Diluent to volume. 

System suitabillty solution: 6 pg/mL of tazobactam re- 
fated compound A from Standard stock solution 1 and 
25 pg/mL of tazobactam from Standard stock solution 2 
in Diluent 

Standard solution: 25 pg/mL of tazobactam from Stan¬ 
dard stock solution 2 and 0.2 mg/mL of piperacillin from 
Standard stock solution 3 in Mobile phase. Refrigerate the 
solution immediately after preparation and during anal- 
ysis, using a refrigerated autosampler set at 5 ± 3°. Ana- 
lyze within 24 h of preparation. 

Sample solution: Nominałly 25 |ig/mL of tazobactam 
ana 0.2 mg/mL of piperacillin from Piperacillin and Taz¬ 
obactam for Injection in Mobile phase * Refrigerate the 
solution immediately after preparation and during anal- 
ysis, using a refrigerated autosampler set at 5 ± 3°* Ana- 
fyze within 24 h of preparation. 

Cnromatographk system 
(See Chromałograpny (621), System Suitobility.) 

Modę: LC 

Detector: UV 210 nm 

Column: 4.6-mm x 15-cm; 3-jim packrng LT1 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
Autosampler temperaturę: 5 ± 3° 

System suitability 

Samples: System suitobility solution and Standard 
solution 

Suitabillty reąuirements 

Resolution: NLT 3 between tazobactam related com¬ 
pound A and tazobactam, System suitobility solution 
Tailing factor: NMT 1.8 for tazobactam and piper- 
acillin, Standard solution 

Relative standard deviation: NMT 2% for tazobac* 
tam and piperacillin, Standard solution 
Analysts 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity in the por- 
tion of Piperacillin ana Tazobactam for Injection taken: 

Result = (r u frs) x (Cd Cu) xPx (Fdh) x 100 

r u - peak response of each impurity from the 
Sampie solution 

rj = peak response of piperacillin from the 
Standard solution 

Q = concentration of USP Piperacillin RS in the 
Standard soiution (mg/mL) 

Cu — nominał concentration of piperacillin in the 
Sampie solution (mg/mL) 


P - potency of USP Piperacillin RS (pg/mg) 
F } = correct ion factor, 0.001 mg/pg 

f 2 - relative response factor (see Tobie 7) 

Acceptance criteria: See Tabfe L 


Table 1 


Na me 

Relative 

Retention 

Time 

Reiative 

Response 

Factor 3 

Acceptance 

Criteria, 

NMT 

Tazobactam related 
compound A h 

0.12 

0,75 

TO 

Tazobactam 

0.25 



Piperacillin 

Impurity 4* 

0.31 

T.O 

T,0 

Piperacillin pen i 1 lok 
add 3 * 

0.36 

1.0 

1.0 

Piperacillin penidllok 
acid d -' 

0,51 

0,56 

5,0 

Acetyl a te d penidllok 
acid of 
piperadllino 

0.55 

TO 

TO 

Piperacillin 
impurity 5* 

0.62 

t.O 

TO 

Piperadllin 
impurity & 

0.67 

1*0 

TO 

Pipefaciilin 

1,0 

__ 


Any individual 
unspecified impurity 

— 

TO 

TO 

Total impurities 11 

— 


5,0 


* Calcu laied rabtive to the peak area of pipę radli rn. 
b (2S,35)-2-Aminc>-3-m&thyT3-iulfino-4-{l W-! ,2,3-triazol-l -yl)butyric add 
c SpedfIed unidentifred impurities* 

d This compound has fwo epimers thal usually to-elute but tfiat may be 
separated a i a result of minor changes in the chromatographic conditlons. 
e (4 S)-2-{[2-(4-ELhyl-2,3-dioxopiperazine-1 <arboxairiido)-2-pheriyT 
ace ta m id ojmei hyf) ■ 5, 5 - d i met ny I th iazo lid Ene- A -ca rboxyl E c acid - 
1 £2M5)-2-({1 /?ycarboxy[2-(4~ethyl-2,3-dloxoplperazine-l -carboxamldo)“2- 
phenylacetamido]methylj -5, 5-dimethylthiazolidme-4-carboxy iic acId, 

Q {2R t 4 5>3-A«tyl-2-{(l fl)-carboxy[2-{4-eihyl-2,3-dioxopiperazine -1 -carbox- 
a m Ido) 2-phenylat eta m idojmethyI] -5,5 -di me th yi Lhi azo I id ine-4 -ca rboaylic 
acid 

To tal impurities does not indude piperacillin penidJlok acid, 

* ORGANIC IMPURITIES, PROCEDURĘ 2 

Organie Impurities, Procedurę 2 is recommended when 
the impurity profile inciudes piperacillin dimer ethyl es¬ 
ter and piperacillin dtmer thiazolamEde derivative. 

Solution A: 3,12 g/L of monobasic sodium phosphate. 
Adjust with phosphoric acid to a pH of 3.5. 

Solution 8: Methanol 

Mobile phase: See Tobie 2. 


Table 2 


Time 

<mln> 

Solution A 

Solution B 

<%) 

0 

___ 

90 

10 

5 

85 

T5 

10 

65 

35 

35 

55 

45 

60 

3 ? 

65 

65 

90 

10 

7.S 

90 

10 


System suitabillty solution 1: 10 pg/mL of USP Amox- 
icillin Related Compound A RS and ó jig/mL of USP Taz¬ 
obactam Related Compound A RS in Solution A Refrig¬ 
erate System suitabiiity solution I immediately after 
preparation and during analysts, using a refrigerated 
autosampler set at 5 ± 3°. Analyze within 24 n of 
preparation* 
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System suitabiiity salution 2: 0,2 mg/mL each of USP 
PiperacMlin RS and USP Tazobactam RS In a mixture of 
methanol and Sofution A (30:70). Prepare the solution 
by dfssolying the compounds in metnanol and diluting 
with Solution A to yolume, Refrigerate System suitabiiity 
solution 2 immedlately after preparation and during 
analysis, usmg a refrigerated autosampler set at 5 ± 3 fl . 
Anafyze within 24 h of preparation, 

Sample solution: Nominally 2 mg/mL of piperacillin 
ancf 0,25 mg/mL of tazobactam from Piperacillin and 
Tazobactam for Injection in Solution A, Refrigerate the 
Sample solution Immediately after preparation and dur¬ 
ing analysis, using a refrigerated autosampler set at 
5 ± 3°, Analyze within 24 h of preparation. 
Chromatographic system 
(See Chromatography {621), System Suitobility .) 

Modę: LC 

Detector: UV 220 nm 
Column: T6-mm x 25-cm; 5-fim packing LI 
Temperatures 
Column: 30° 

Autosampler: 5 ± 3 g 
FIow ratę: 1 mL/min 
Injection votume: 20juL 
System suitabiiity 

Sam pies: System suitobility solution 1 and System suita- 
bitity solution 2 

Suitabiiity reguirements 

Resolution; NLT 1.5 between tazobactam reiated 
compound A and amoxidllin reiated compound A, 
System suitabiiity solution I 

Tailing factor: NMT 2.0 for the piperacillin and tazo¬ 
bactam peaks, System suitabiiity solution 2 
Relative standard deviation: NMT 10.0% for the 
piperacillin and tazobactam peaks. System suitabiiity 
sofution 2 
Analysis 

Sample: Sample solution 

Calculate the percentage of each impurity in the por- 
tion of Piperacillin and Tazobactam for Injection iaken: 

Result = (fu/rr) X 100 

r u - peak response of each impurity from the 
Sample solution 

n - sum of the responses of ali peaks from the 
Sampfe solution 

Acceptance cnteria: See Tobie 3. 


Tobie 3 


Name 

Relat»ve 

Retention 

Time 

Acceptance 
Criterla, 
NMT {%] 

Tazobactam reiated compound A j 

om 

0,3 

AmoxiciIlin reJated compound A b 

0,13 

0.2 

PiDeracillin reiated compound & 

0.17 

0,8 

Tazobactam 

0.25 

_ 

Foimv! oenicillamine d 

034 

0.2 

Amolcillin 

0.45 

0,2 

PIpe raz i nedi o necarbony 1 
□-phenyl a lycine^ 

0.53 

0.2 

Acetyl a ted pęnictlloic add of 
piperacillin 4 

0,64 

0.5 

Piperacillin penidlloic acid, 
isomer lt 

0,74 

OJ 5 

Piperacillin penidlloic add f 
isomer 

0.78 

1,5 

l- PiDeracillin 1 1 

0.81 

__ 

Piperacillin pentlloic add l! 

0.91 

0,5 

Piperacillin 

T.O 

_ 

Piperadlliil methy 1 esten j 

1.2 

_ 

Piperadllin dimer ethyl ester^ 

1,3 

0.2 

Piperacillin dimer thiazoiamide 
denvative f ' 

1.5 

0.2 

Piperacillin penidliamide 0 

1.6 

0.3 

Piperacillin dimerp 

1.7 

0,4 

PiperacNIlnylamDlcillim 

1.9 

0 i 


* (25,3i)-2-Amino-3-methyl"3-su!fino-4-(1 H-1,2r3-triazoM -yl)butyrtc acid. 
6-AminopeniciJlanic add; (2S3Wićfl)-6-Aminci-3,3-dimethyl-7-oxo-4-thia- 

1 -azabitydo[ 3,2.0}heptan e-2-ćarboxylic acid. 
c 1-Ethy1piperazine-2,3‘dione, 
d 2-FomiarnidQ-3-mercaptQ-3-methylbutarroic acid, 

* (fl}-2-(4-Ethyl-2,3-dioxQprperazine-1 -carboxamidQ)-2-phenylaceLie add. 

1 AJ-Acetyl piperacillin open ring; (24S)-3-Acety2-{ę 1 arbo[2-(4-crIfi- 

yI - 2 r 3-dloxopi pera i f ne-1 -ca rboxa m id o)-2-pheny laceta m i d o] me l h yI j -5, 5- 
d im e thyl th i azol td In e-4 -ca rboxy li c ac i d, 

3 (2S r 4S)-2-((1 fl)-Carbaxy[2-(4-ethyl-2,3-dioxopiperazine3-carboxamkio)- 
2-phenylac et am idoj m etnyl)-5,5-d< methyIthiazotidi ne-4-carboxy11 1 acid. 
h PEperacilfin open ring; (2f?35)-2-((tfl)-Carboxy[2-(4-ethyl-2,3-dioxopipef- 
azine-1 -c arboxamido)-2-pheny tace tam tdo]metnyl]-5,5- 
di metbyIth iazolidi ne-4 -carboxyI ic acid. 

1 {2S,5fl J ćfl)-6-KS)-2-(4-EthyL2,3-dioxopiperazine-1 -carboxamido)-2-pheny- 
I aceta m ido]- 3,3-di melhyl - ?-qxo- 4 -thi a-1 -aza b Ecycto [ 3,2.0] h e ptan e-2 -c ar- 
bóxylic acid. 

I Procesy impuritles that are controlled in the drug subsiance are not to be 
reported. They are listed bere for informailon only, 
k Piperacillin penilfoic analog; (45)-2-{[2-{4-Ethyl-2,3-dEoxopiperazine-1- 
ca rboxa m id o>-2 -phenyl acetam ido ] methyl) - 5 r 5 - d imethylth Iazolidi ne*4 -ca r- 
boxylk add. 

1 (25 J Sfl J 6Jł}-Melhyl 6-[(fi)-2-(4-elhyl-2 ł 3-dioxopiperażine-I -ca rbo xa nudo)- 

2 -pheny laceta mkfo)- 3,3-d ime thyl -7- oxo - A - t hi a -1 -azabicyclo [ 3,2.0]h epta ne- 
2-carboxylate, 

m (2S ł Sfl ł 6fiJ-Eihyl 6-fi [Rb2Ą(2S t 5R,6fe)-64f%2-(4^tW-2 # 3-dloxopiper- 
azrne-1 -carbQxamidQ)-2-phenylacetamidQj-X 3-dinnetnyl-7-Qxo-4 -thia-1 - 
aza bi cyd o[3.2.0]h e p la ne-2-carb oxa mi do] -2-pfliny I ace tami d o)- 3 H 3 -d Sm et h- 
y I- 7-o xo-4-thl a- ]-aza b i cy cl o[ 3,2.0] h cpta nc- 2 - c a rboxy late. 
n (2^45)“2- [(ft)-Carboxy[(fl)-2 C4-elhyl-2,3 j d!oxopiperflzinG- ] -carbox- 
a m i do) -2-pheny lace ta mid ojmetby I} - 3-(( 2 R ,4 5)- 2-1 (fl)- ca rbo xy [((4-eth- 
yt-2,3 -dioxopiperazi ne-1 -ca rbox am id o)-2 -p h enylaceta m tdo|mel hyi ] -5, S- 
d ime thyfthi azolid ine-4 -carbonyl)- 5,5-dim e łby11 n iazol idine-^l -carboxylic ac - 
id. 

° (2S,5ft,6R)^-6-|(2S # S^6fi)-6-[(fl)-2^4-Ethyf-2 ł 3”dioxopFperazine-1 -carbox- 
amido}-2- phenyl ace tamidoj-3 r 3 -d i met h yl- 7-oxo -4- thia-1 -a za bicy do[ 3,2. 

0] hepta ne -2*carboxa mido )*% 3 -d tmeihyl -1 -oxo-4-th ia-1 -azabi cyc la 
[3.2,0]heptane-2-carboxy 1 ic acid. 

15 f2fl ł 4S)-2-f(fl)-Carboxy[(/?)-2-(4-ethyl-2 J 3 dfoxopiperazinG-l-carbox- 
a mi do)-2-p henylacet amid o]me thy I} - 3 - [(2 S, 5 fl, ć fl)- 6 -[(ft) -2-(4-c i hyl- 2 f 3-d i- 
o x op Eperaz! ne- r -c arboxa m ido)-2- p h enyl acetam i d o] -3, 3-d fmethy f- 7 -oxo-4 - 
th! a-l -azabicy cl o [ 3,2.0 ]hepta n e-2-ca rbony 1} - 5,5 -d i methy Ith Eazofidi ne- 4 - 
Carboxyltc acid, 

^ Piperacillin amide dimer; (2S ł 5ą6^-6-((P)-2-{t2S ł 5fl,6^-6-[{P)-2-{4-Ethyl- 
2 , 3-d ioxopiperazin e-1 - carbox amido)-2-ph enyla ceta mi doj-3,3 -di me thyl-7- 
oxo-4 -th ia- 3 -a zabicy do[ 3,2,G]hepta ne-2 -c arboxa m id o}-2-phenyl* 
acetam id o)-3,3-di meLhy! -7-ox&4-thia-1 -aza bicyc lo[ 3,2.0]nept ane-2-ca rb- 
oxylrc acid. 
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Table 3 fCont/jnu«fJ 


hfame 

Relatlve 

Retention 

Time 

Acceptance 
Criteria, 
NMT (%1 

Anv indhridual unspecified impurity 

_ 

0,1 

To tal impurities 

—. 

4.0 


* (25,3S)-2-Amfno-3-methyJ-3-suJfirra-4-(1 H-l ,2, 3-trfaial4 -yl)butyric add. 
ll 6-Aminopen id Hanie acid; (2S,5ff,6/0-6-Aminc^3 p 3-dimethyi-7-Qxo-4-thia' 

1 -azabicydc{3,2,Q)heptane-2-carboxylk: add, 
c 1 -£thylpiperaz1ne4,3*d!Qne> 
d 2-Formamido-3-mereapto-3-methy]butanoic add. 
r Cfl)-2-(4-Ethyl-2 1 3'dioxopfperazine-l -carboxamido)-2-phenylacetic add. 
■N-Acetył piperadllln open ring; C2ff p 4J)-3-AeetyJ-2-((lff)-carhoxy[2-(4-etl> 
yl-2 J 3-dtoxopiperazine*l-eartKJxamido}-2'phenyJacetamidoJmethyl}'S ł 5- 
d imethyltbiazolidi ne-4-ca rboxylic add. 

0(25,4^2-{(i fl)-Cajboxy[2-(4-ethyl-2,3-diaxopiperazine-1 -eartjoxamido> 
2-pheny latetam Edd Jmet PiylJ-5,5 -dim e thyl Lh iazol idi ne-4-ca rboxyI \c add. 
h Pipę rac i II tn open ring; (2M5) 2 -{(1 fljhCarboxy[2-(4-etbyf-2,3-dioxopiper- 
a zi n e-) ca rb oxa m ido) - 2 pin e ny face ta mido] metby I \ - 5 .5- 
dimethylth i azolidine-4-carboxy 1 tc acid. 

1 (2 5,5 R t 6 R )- 6' [(S)-2 -(4 -E Ł hy 1-2,3 -d to xop i pe ra zi ne -1 -e a rbox am ido)-2-p h eny- 
I acetamido] -3,3-d3 rnet hy I - 7-ox a-4-th ia-1 -azabicyc lo[ 3,2*0] heptane-2-car- 
boxyfic acid. 

> Process impurities that are controfled in the drug substance are not to be 
reported* Tney are listed here for Information only. 
ł Piperaeillin penilloic analog; (4J)-2^[2-{4-Ethyt-2 ł 3-dioxóf>tperazin^l - 
carboxa m id o) -2- pheny lacetam idojmethyl) - 5,5 -d imethy I th iazol idi ne-4 -car- 
boxy!ic add. 

1 {25,5/?,ófl)-Methyl 6-E(fl)-2-(4-ethyl-2,3-dioxopiperazine-l<arboxamida)- 
2-pnenyfacetamido]-3 p 3-dimelhyl-7-oxo-4-thia -1 -azabicydo[3.2.0]heptane- 
2<arboxyfate. 

m (2$5fl,6fl)-Ethyl G-((fi).2.f{2J # Sfl,6fl)-6-[(/?)-2-f4-eibyl-2 P 3-dioxopiper- 
azi ne- 1 -ca rboxa m ido) -2-ph e ny 1 aeeta mid oj- 3,3 -d i mętny I - ?-ox o-4 - th i a -1 - 
azabT cy do[ 3.2*0] he pta ne- 2 - carboxam ido} -2-pheny (acetamido)- 3,3-d i meth- 
y 1-7 -oko- 4 -thia-1 -azablcyclof 3*Z0]heptane-2-c arbo xy lale. 
p (2 R t 4 S)-2-{{ ff)-Carboxy [ftf)-2-(4-ethy 1-2,3-dio xo piperaz tne-1 -ca rbox - 
amido)-2-pheny lace ta m ido JmethylJ-3-{(2ff, 4 S>- 2- ((fl)-carboxy((fl)- 2-(4 -eth ■ 
y 1-2,3-dioxopipe razine* 1 -ca rboxa mi do)-2-pheny lace ta mldojme thy I) -5,5 - 
di me thyl th iazol idi ne-4-carbo nyl)*5, 5-dime tby I tniazol fd ine-4-carboxy lic ae- 
id. 

43 (25, S fl, 6 R)-6- [(R)-2-(4~Ethy I-2,3-dfoxoplperazJne-l -carbox- 

amido}-2-phenyl0celamido]-3,3-dimethyl-7-oxo-4-thia-l -azabicyclo[3.2, 
0]heplane-2-carboxamido) - 3,3-drmethyf-7-oxo-4-thEa-l -flzablcydo 
[3.2.0] hep tan e- 2-ca rboxy lic ad d. 

f ( 2R t 4 5)-2-{(fl)-Carboxy[(4-ethyI 2,3-dioxOpiperazine-1 -C3rbox- 
amfdo)-2-phenylacoiamido]rnethyf}-3-{(2 $, 5 R t 6H) 6 [Cfl)-2-(4-ethyl-2,3-di- 
oxopiperazi ne-1 <arboxa mido)-2- phenylac e tamido]- 3 r 3 -di me thy f-7-oxo-4 ■ 
thia-1 -azabicydol 3.2.0]hep tane-2-carbony I} -S ( 5-dime thy Ithiazol idin e*4 - 
carboxylic acid. 

i Piperadllin amide dimer; (25,5fi,6fl)-6-((i0-2-{C2S P 5ff,6m-&-K/0-2-(4-E% 
2, 3 -dl oxopiperazin e-1 -ca rboxa mtd o)-2-phe ny I ace t amido]-3,3 -d imethy f- 7 - 
oxo-4-th ta -1 -az abicyc I o [ 3.2.0] h epta ne- 2-ca rbo xa m id oj - 2-pheny I - 
aceta m id o) - 3 p 3-di m ethy 1 -7 -oxo-4 - th ia-1 -azab teye to [ 3,2.0] hep t a ne - 2-ca rb ■ 
oxy!te acid. 

* Organic iMPuRims, Procedurę b 

Organie fmpurities. Procedurę 5 is reeommended when 
the impurity profile indudes ptperacillinpenictllenic acid 
and piperazinedtonecarbonyl D-pbenylglycylglycine. 

B uff er: 27.6 g/L of monobasic sodium phosphate 
dihydrate 

Solution A: 0.4 M aqueou5 tetrabutyJammonium 
hydroxide 

Solution B: Methanol, Solution Ą Buffer t and water 
(275:3:100:622). Adjust with phosphoric acid to a pH 
of 5.5, 

Solution C: Methanol, Solution A, 8uffer t and water 
(615:3:100:282), Adjust with phosphoric add to a pH 
of 5.5. 

Mobile phase: See Tobie 4 . 


labie 4 


Time 

(min) 

Solution B 

t%ł 

Solution C 

<%} 

0 

100 

0 

6 

100 

0 


Table 4 (Continaed) 


Time 

Solution B 

Solution C 

{mini 

f%> 

l°M 

55 

71 

29 

n 

10 

90 

85 

10 

90 


System suitability solution: 60 pg/ml of USP Piperacil- 
lin Related Compound Ł R5, 0.1 mg/mL of USP Tazo- 
bactam Related Compound A RS, and 0.76 mg/ml of 
USP Tazobactam RS in Solution C 
Standard solution 1: 6 mg/mL of USP Piperacillm RS in 
Solution C 

Standard solution 2: 0.06 mg/mL of USP Piperaeillin RS 
in Solution C 

Sampie solution: Nominally 5.1 mg/ml of piperaeillin 
and 0.64 mg/mL of tazobactam from Piperaeillin and 
Tazobactam for [njection tn water, Refrigerate the Som- 
ple solution immediately after preparation and during 
analysis, using a refrEgerated autosampler set at 4*. Ana- 
lyze wlthin 10 h of preparation. 

Cnromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column: 4.6-mm x 25-cm; 5-pm packing LI 
Temperatures 
Column; 40° 

Autosampler: 4° 

Flow ratę: 1 mL/min 
Injection volume: 10 jliL 
System suitability 

Samples: System suitability solution and Standard solu¬ 
tion 2 

Suitability reąuirements 

Resolution: NLT 1.5 between tazobactam related 
compound A and piperaeillin related compound E, 
System suitability solution 

Tai ling factor: NMT 2.0 lor piperaciElin, Standard so¬ 
lution 2 

Relative standard deviation: NMT 10.0% for the 
tazobactam peak, System suitability solution 
Analysis 

Samples: Sfondord solution 2 and Sampie solution 
Calculate the percentage of each impurity in the por- 
tion of Piperaeillin and Tazobactam for Injection taken: 

Result = (fu/rs) x (C*/Qy) xPx (ft/ft) x 1 00 

r u - peak response of each impurity from the 
Sampie solution 

^ = peak response of piperaeillin from Standard 

solution 2 

Cj = concentration of USP Piperaeillin RS in 
Standard solution 2 (mg/ml) 

Cu = nominał concentration of the Sampie solution 
(mg/mL) 

P = potency of piperaeillin in USP Piperaeillin RS 
(pg/mg) 

Fi - correction factor, 0.001 mg/pg 
Fi = refative response factor (see Table 5) 

Acceptance criteria: See Table 5. Disregard peaks that 
are 0.05 times the response of the peak in Standard 
solution 2. Disregard peaks that elute after 
piperacillinylampicillin. 
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Table 5 


Kamę 

Relative 

Retention 

Time 

Relatlve 

Response 

Factor 

Acceptance 
Cr i ter i a, 
NMT 

Piperaciliin related 
comDound E a 

0.05 

2,4 

0,5 

Tazobactam related 
compound A b 

0.06 

0,52 

1.0 

Tazobactam 

0.09 


_ 

Formyl penicilfamine £ 

0,12 

0,31 

0.2 

Ampicillin 

0.14 

0,79 

0.3 

Piperazinedione- 

carbonyl 

D-phenylalvcine rf 

0.30 

1.0 

0,5 

Piperazinedione* 

carbonyi 

D-phenylglycyl- 

dydne* 

0.36 

1.0 

0.2 

Acetyl a ted pen icilfoic 
acids of DiDecadllid 

0.57 

1.0 

0.3 

Pi peraci 1 li npen ici 1 leni c 
acitb 

0.60 

1.0 

0,2 

Ampicillin hydantoin 
analoa h 

0.65 

1,0 

0.3 


1 1 - Ethy lplperazine-23-dj one. 

b (25,3 5) -2 - Am i no-3-methyl- 3-sul f ino-4 -{1hM 1 2, 3-l riazo I -1 -y f)bu tyric add. 
e 2-fomwnido3-mercapt0-3-rnethyl butanole add, 

{fi)-2-(4 * E thy1-2, 3 -digx opipera/tne-1 -carboxamido)-2-phenyiacetic add. 

* (fi)-2-[2-{4-Ethyl-2,3dioxopiperazine-1-cartioxamido}-2-phenyl- 
acetamidojacetic acid, 

1 (2fi,45)-3-Acelyl3-((l fi)-carboxy[2-(4-ethyI-23'diox0piperazEne-l -carbox- 
a m id o)-2 - p lic ny ] aeeta mfdo] methy I} -5, 5-d i methyfth i a za li di ne-4- carboxy Nc 
add, 

0 2- U(£H2- [(fiM4-Ethyl-2,3 ■ d ioxo piperazi ne-1 -ca rb Oxam EdoKpheny 1) 
m e t h y IJ - 5 -o xoo xazoM(S H)-y\ idene} met hyljami rto }- 3 -mercapto- 3 - 
methyjbutanole add. 

h (253fffGfl)-ó-(23-Diox03-phenylirmdazo1idin-1 -yJ)-3,3-dimethy!-7-óxo-4- 
thia-1 -azabicyclo[3.2,Q]heptane-2<arboxyiic actd. 

J (25,45)-2-[(l fl)-Carboxy[2-(4-ethyi-2 H 3-dioxopiperazine-1 -carboxamido)3- 
phenyla ce la m id o] m ethy]} -5,5 *di me thylthl azo fidi n e- 4 -c arboxyfi c ac Id, 

E (2fi,45)-2-({1 fi)-Carboxy[2-(4-eihyt-2 ł 3-dioxopiperazine-1 -carboxamido)3- 
pheny laceta m ida]me thyI) -5,5 -d im ethy1 thiazcmdlne-4 -ca rbmcyl ic aci d. 
h The limit is for the sum of the two epimers of piperaciliin open ring. 

' f 2 5, 5 fi, 6fi)-ó-(2- {3-[2-(l -Carboxy * N-ethytforma m idojethy i] ure id o} - 2- 
ph eny lacetamj do)- 3,3-di me thyl- 7- oxo-4-th Ea -1 -azabfcy t lo| 3.2.0] h eptane-2- 
carboxylic acid. 

m {2 5, 5 fi, 6tf)-64 (S}‘2-(4-Ethyl-2,3 -dio xopiperazine-1 -ca rb o xa mido)-2- 
phenyl a ce l a m id o ) - 3 f 3-di m ethy I- 7-oxo - 4 - th ia -1 -aza b Icycl o[ 3.2.0]h epta ne* 2 - 
carboxylic acid. 

n Proces* impurities that are conirolled in the drug substance are not to 
be reported. They are listed here for information only. 

° (4 5>2 - {[ 2-(4-Ethyl-2,3 - dioxopi pe razi ne-1 -ca rboxa mido}-2-pheny- 
laceta mido ] met hyl}-5,5-di mętny I th iazolidin e-4-earboxyl ic add. 
p The limit Es for the sum of the iwo isomers of piperaciliin penilloic ana¬ 
log. 

*1 (25,5^6 fi)-ó - ({Ry 2\{R)-2 -(4 - Ethy t-2,3-dtaxo pi pe razi n e-1 -ca rbo xa m Edo)-2- 
pheny I a ce tam ido j - 2 -ph eny I ace i am i do) - 3 r 3 -d i methy I - 7 -ox o-4-thia-1 -azabi- 
cyc Jo[33*0]h epl an e3-camoxy I ic ac id. 

^(25,5fl F 6ff)-6-{C2ii}-2-(2-|(4S)-4-Carboxy-5 r 5-dimethylthiazolidin-2-yf]-2- 
[(fl)-2-(4 -ethy 1-2,3-dioxopl perazine-1 - carboxa m ido>3 -pheny laceta m ido] 
acetam ido) -2 - ph eny \ a c e tam ido} - 3,3 - d imethyI- 7 -oxo-4 -thia-1 -aza b icycl o 
[3.2.0]heplane*2-carboxylic acid* 

‘ <2 = 5 H 5/?,67?)-6-[C25,5^6/?)-64Cfl)-2-(4-Ctnyl-2,3-dioxopip^ra^lnel-carbox- 
am ido)-2-ph eny fa c e ta m ido]- 3,3 -d i met hy i- 7-o xo-4-1 hl a -1 -a za b i cydo 
[3.2.0]h ept a ne-2-c arboxa mi do) - 3,3-d i m ethyl- 7- oxo- 4- th ia-1 -aza b icycl o 
E3.2.0]heptane■ 2-carboay 1 ic acid. 

' (2fi,45)-2-({fl)-Carboxy[(fi)-2-(4-ethyf-2,3-dioxopiperazine-1 -carbox- 
a rnfdo}-2- p henyl acetami d o]m ethyl) - 3- {[2 5,5 fi H 6 fi)- 6 - [(fi)-2 -(4-e thyl‘2,3-di - 
oxo pi perazi ne-1 -c a rboxa mido)-2 - phenylaceta m id o ]-X 3 - d i m ethyl- 7-oxo-4- 
thia-l-azabicyclo[3.2,0]heptane-2'carbonyl}-5 ł 5-dimethy Ethi azolldi ne-4 -car- 
boxylic acid. 

'M2S,5fi,6/?)-6-((fi)-2-[(25 ł 5fl,6fl)-ć-[(fl)-2-(4-Ethyl-2,3-dioxopiperazine-l- 
carboxam i d o)-2-ph e ny laceta m ido ]- 3,3 - d fmet hy I - 7-o xo-4-th ia-1 -aza bicy cl o 
[3.2.0] hepta ne-2-c arboxamido} - 2-ph eny J a ce tam ido)- 3,3 - di methy I - 7- oxo-4 - 
Ihia-1 -a za bi c yclo[ 3.2.0]hep ta n e- 2<a rboxyl ic add. 


Tobie 5 (Continued) 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 
Crłterfa, 
NMT (%) 

Piperacilfln penicilloic 
add, isomer 1 k 

GJ1 

1.0 

3.0 

Piperaciliin penicilloic 
acid, isomer 2i* fc 

0.83 

1,0 

Piperaciliin 

oxalylamide ! 

0.75 

KO 

0,2 

L-Piperadllin mn 

0.80 

1.0 

__ 

Piperaciliin penillorc 

acids^H 

0.87 

1,0 

KO 

0.92 

1.0 

PiDeraciilin 

t.O 

_ 


Pi perazi nedione- 
carbony! D-phenyl- 
qlvcyJamD}ctlltn n| ł 

1.26 

KO 

— 

Open ring 
pi peraci lii nylampi- 

dllfn-v 

136 

1.0 


Piperaciliin 

Deniciliamide 1 

138 

KO 

03 

Piperaciliin di men 

1.41 

KO 

0,5 


a 1-EŁhy!piperazine-2 r 3-dione, 

b {25,3S)-2-Amino-3-methyl-3-suJfino-4-(1 H-l f 2,3-triazol-1 -yljbutyrlc add. 
c 2-Formamido-3-mercapto-3-methylbutanoic acid. 
a (fi)-2-{4-Ethyl-2,3“dioxopiperazine-1 *carboxamido)-2-phenylacetic acid. 

E (fi)-2 - (2 -{4-£thy 1-2^ 3 -dioxopiperazine-1 -ca rboxamłdo)-2-pheny I - 
acetamido]acetfc add. 

f (2fi J 45)*3-Acetyl-2-[(l fl)-carboxy[2-{4-ethyi-2 ł 3-dioxopiperazine-l -carbox- 
am ido)- 2■ p he ny la ceta m ido] methy i}-5 f 5 - d im e t hy I th iazolidi n e-4 -ca rboxy I ic 
acid. 

4 2- f[(f)-{2-[(fi)-(4-Ethyf-2,3-dioxopiperazfne-1 -carboxamido)(phenyl) 
me myl] ■ 5 - oxooxazoM(5 H)-y \I i den e) methy I ]a mi no} - 3-mereapt o- 3- 
methylbutanoic acid. 

h (25,5 fi, 6fi)-6-(2,5-Dioxo-4-pheny li m idazolidi n -1 -yl )-3,3-dime th yl - 7-oxo-4- 
thia-1 -azabicyclo[3.2.0]heplane-2-carboxyfic add. 

' (2S,45)-2-{(l fi)-Carboxyf2-(4-ethyl-2,3-dioxopipefazine-1 -carboxamido)-2- 
p he ny I ace ta midojmethy f j -5 ,5 - d i m ethyl thi azolldi ne-4-carboxy fic acid. 
i (2 R t 45)-2-((1 fi)-Carboxy[2-(4-ethy]-2,3-dioxoplperazine-1 -carboxamido)-2- 
pneny la c eta m ido] meti>y I f-5,5-di methy f t h iazo 11 d i n e-4 -carb oxy i ic ac id 
1 The limit is for the sum of the two epimers of piperaciliin open ring. 

1 f25 H 5 fi, 6fi)-6-(2-{ 3-[2-( 1 -C arboxy-W-ethy If o rma m ido)ethy l]u reido) -2- 
pheny lacetam ido)- 3,3-dimethy I -7-oxo-4 -th ia-1 -azabicy do[ 3.2,0}h e ptane-2- 
carboxyfic acid. 

m (2 5,5 fi, 6fi)-ć -[(5) - 2-(4 - E thy 1-2,3 -d ioxop Eperazi ne-1 - ca rbo x am id o) - 2- 
phenylaceUmido]-3 f 3-dimethyl-7-oxo-4-thia-1 -azabicyclo[3.2.0]heplane-2- 
carboxy!io acid. 

n Proces s impurities that are eon troll ed in the drug su bs tance are not to 
be reported. They are listed here for Information only. 
a [4 5}-2*ff2*{4-£thył*2 f 3 -dioxopi perazin e-1 -carboxamido)-2-pheny- 
lacetamido]methyf] -5,5-d imetny Ithiazolid in e-4 -c arboxyiic add. 
pThe limit is for the sum of the two isomers of piperaciliin peniTlolc ana¬ 
log. 

q (25,, 5fi,6fi)-6-{(fi)-2-[ffl)-2-(4-Ethyl-2,3-dioxopiperazine'1 -carboxamldo)-2- 
pheny lace tamido]-2-pneny lace tamido] - 3,3-dimethyi-7-oxo-4-thia-1 -azabi- 
cyclo[ 3.2,0]h eptane-2 -ca rboxyli c actd. 

r (25, S fi, 6 fi)-6-{(2fi)-2^{2-[(4 5)-4-Carbo xy-5,5-d imethy i th iazoli dl n-2 *ylJ-2- 
- (4- e thyi-2,3-d i oxopiper a zi ne-1 -ca r boxam ido)-2-p heny iaceta mido] 
acetamido)'2-phenylacetamido}-3,3-dimethyl-7-oxo-4-thia-1 -azabicydo 
[3.2.0]heptane-2-carboxylic acid. 

1 (2S,5fi,ófi)-6-[(2S,Sfi f 6fi)-6-[(fi)-2-(4-EthyJ-2,3-dtoxopiperazine-1 -carbon- 
amido)-2-pheny!acetamido]-3,3-dimethyl-7-oxo-4-thia-l-azabicyclo 
[ 3.2.0 ] he pta ne’2-ca rbox am I do)-3,3 -d i m ethyl - 7- oxo-4-th ia-1 -aza bicy clo 
[3.2.0Jheptane-2-carboxyIic acid. 

1 (2fi,45)-2-((fl)-Carboxy[(fi)-2-(4-ethyl-2 J 3-dioxopiperazine-l -carbox- 
amido)-2- phenyfacetamido] methyl} -3-[(2 5,5 fi, 6 fi)-6- [(fi)-2-(4 -ethyl- 2,3-d i- 
oxop iperazi ne-1 -c arboxam ido)-2- pheny lace lam ido}- 3,3-d imethy f* 7-oxo-4- 
thta-T-azabicydoE3.2.0]heptane-2-carbonyl}-5,5-dLmethyithiazolidine-4-car- 
boxylic acid, 

u (25,5fi^6fi)*6-((fl}-2-[(25 ł 5fl l 6fi)-6*Kfi) j -2-{4-Ethyl-2,3"dioxopiperazlne-1 - 
c a rbo xa m id o) -2 - ph e ny I a ce i am id o]- 3,3-di m ethy I - 7-oxo-4 -thia-1 -aza bicy c lo 
[ 3.2.0] hepta ne~ 2-e a rbox amldo} -2-pheny la ceta m ido)- 3,3 -dimethy 1 - 7 -oxo-4- 
thia-1 -azabicydo[3,2.0]heplane-2-carboxytic acid. 
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Table 5 (Continued) 


Name 

Relative 

Retention 

Time 

Relative 

Response 

Factor 

Acceptance 

Criterla, 

NMT 

Pi perad 1 1 i n vla m o ici E fi n iJ 

1.54 

TO 

TO 

Any indivldual 
unspecified impurity 

— 

1.0 

0.1 


5 1 -Ethylpiperazirie-2,3-dtone. 

ts {25 / B5)-2-Am!no-3-methyt-3-sulfino-4-(l ^1,2,3-triazol-1 -yi)butyric add, 
c 2-Formamido-3-mercaptQ-3-methylbutartok: add. 
d (fl)-2-(4-Ethyl-2,3-dioxopiperazine-l -carboxamidoT2-phenylatetrc add. 
c { R)■ 2-[2-{4 - Ethyl-2,3 -d ioxo p ip erazś n e-1 -ca rbox am ido)-2 -p h e nyi- 
acetamid o] acetic and. 

F (2R,45)- 3-Acetyl-2-{( 1 fi)-carboxy [2-(4-ethyl-2,3-dioxopiperazine-l -carbpx- 
amido)-2 - ph enyl a ceta m ido] mętny I) -5,5 -dl me th yi11 h iaza Eid ine-4 - c a rboxy1 fc 
add. 

3 2- {[(£) -{2- [(fl)-(4- Ethyl3 - d io xopi peraz ine-1 -ca rbox am id o)( p he ny I) 
m e {hy I ]-5 -oxooxazo I -4 (5 H)-y \ id ene} me t by I] am i no} - 3-merca p Lo -3 - 
metbylbutanoic acid. 

11 (2i i 5fl,6ft)-6-(2 l 5-DiOJto-4-phenylimidazoJidin-1 -yf)-3,3-dimethyl-7-Qxo-4- 
thia-1 -azabkydo[3.2.0]heptane-2-carboxylk add 

1 (25,45}-2-{{l fl)-Carb oxy[2-(4 -ethyf-2,3 - d ioxo p i p erazi ne-1 -ca rb ox am i d o)-2 - 
p h enyl aceta m ido] m et by i} -5,5 -d i methy Ith iazo E i d i n e-4 -ca r boxy j ic a cid. 
i f2R,45)-2-{(1 fl)-Carboxy[2-(4-ethyl-2,3dioxopiperazłne-1 -tarbaxamido)-2- 
p h eny I aceta m ido] met hy J}-5, 5-d i methy Ith \azaU di n e-4-ca rboxy I ic a cid. 

*The limit is for the sum of the two eprmers of piperaciilin open ring. 

1 (25,5 ft„6fl)-Ó~(2-{3-[2-(1 -Carboxy-W-ethy lformamtdo)ethylJureido}-2- 
ph e ny I acetam ido)-3 f 3 - d im et hy I - 7 -oxo-4-th ia -1 -azabicy d o[3.2.0] hep tan e-2- 
carboxylic acid. 

m {25,5ff,6fl)-6-i(S)-2-(4-El:hyl-2 H 3-dioxopiperazine-1 -carboxamldo)-2- 
ph e ny] a ceł a m ido]- 3,3 -di methyl-7-oxo-4-thia-1 -aza b i cydof 3,2.0] h e pta ne-2- 
carboxylic acid. 

n Process impurities thal are controI\ed in the drug su bs tance are not to 
be reported. They are listed here for information only. 

(l - (4 5)- 2 - [[2-{4 - Ethy 1-2,3-d io xop i pe razi n e-1 -ca rb ox a m i do)-2- p h e ny- 
I a celami do] methy 3}-5 H 5-d im e lny I th i a z olid i n e^ł-ca rb o xy I Ec acid, 
p The limit is for the sum of the two isomers ol piperactllfn penilloic ana¬ 
log. 

q (25,5 R f 6/f >-S“{( R)- 2- [ffl)-2-{4- Ethy 1-2,3-d io x op ipera z i ne-1 -carb oxamtdo)-2- 
phenyla ce ta m id o]-2 - ph e nyla ce tami d o) -3,3-d ime thyl- 7-oxo-4-t hi a- 1-azabi- 
cydof 3.2.0]hep tan e-2-ca moxyli c a cid- 

r (25,5/?,6f?)-6-{C2/?)-2-(2^[C45]-4-Carboxy-5,5-drmethyith5azolidin-2-yi}-2- 
-{4-ethyl- 2,3 - dioxo pi perazine-1 -carbo xa mi d o) -2 - p heny I ace ta m ido] 
acetam i d o)-2-p In e nyla cet a m ido] - 3,3 -d i m ethyi- 7-oxo-4-t hi a -1 -aza bi cydo 
[3*2.0] hepta ne -2-carboxy l ic a cid. 

‘ (2 5,5 R t 6 R) -6-{(2 5, 5 R t 6 fl)-6-[( R)-2 -(4 - Ethy I -2,3 -d toxo pi pe raz i ne-1 -ca rbox- 
am i d o)-2- p h eny I aceta mido]- 3,3-df methy J -7-oxo-4-th i a-1 -azabicy clo 
[ 3 r 2.0] h e p ta n e - 2-carba xa mi d □} - 3,3 - d im e thy I -7-oxa -4- th ia -1 -a zabicy cl o 
[3.2*0] h e p ta rre- 2 -carbo xy I te a cid. 

1 (2 Rp 4 S> 2 - [( R )~Ca rboxy [(/?)-2 -(4 -ethyl - 2,3-d i ox opi pe ra z E ne-1 - carbox- 
amido)-2-phenylacetamido]methyl}-3-{(23,3/?,óH)-fi-[(/?)-2-(4-ethyl-2 H 3-di- 
oxopiperazine-1-carboxannido)-2-phenylacetamido]-3 H 3-dimethyi-7“OXO-4- 
th i a-1 - a za b Ecy ci o [ 3,2.0] heptane- 2 -c arbony I} -5, S-di m et hy Ith Eazol i d i n e-4-ca r- 
boxylic acid. 

(2 S, S R)-6 ((/?)-2-{(2 S, S R,6R)- 6- [{/?)-2-C4-Ethy 1-2,3 -d iox optperazin e-1 - 

ca rbox amid o)-2 - ph enyl aceta m id o] -3,3 - di m ethyl - 7- o x o-4-th ia- ^ - azabi cydo 
[3.2, G]h e pta n e-2 - c arb oxam i do} -2 - p h e nyla ce t □ m ido)- 3,3 -d i met hy I- 7-o xo-4- 
thia-1 -azabicyclo[3.2.0]heptane-2-carboxyEic acid, 

* Organic Impurities, Procedurę 4 

Organie impurities, Procedurę 4 is recommended when 
the impurity profile includes piperacillin suifoxide and 
piperacillin methyt penkilloate. 

Buf fer: 4 g/L of monobasic sodium phosphate 
dihydrate 

Solution A: Acetonitrile and Buffer (2:98) adjusted willi 
I M sodium hydroxide to a pH of 6.0 ± 0.05 
Solution B: Acetonitrile 
Mobile phase: See Tobie 6 , 


Table 6 


Time 

(min) 

Solution A 
(%) 

Solution B 

0 

100 

0 

15 

90 

10 

25 

82 

18 

30 

75 

25 

40 

50 

50 


Table 6 (Continued) 


Time 

5olution A 

Solution B 

(min) 

(%) 


45 

50 

50 

50 

100 

0 

Ć0 

100 

0 


System suitability solution: 10 pg/ml of USP Amoxiclb 
Hn Related Compound A RS and 6 pg/mL of USP Tazo- 
bactam Related Compound A RS in Buffer 
Standard stock solution: 1 mg/ml of USP Piperacillin 
RS and 36 pg/mL of USP Tazobactam RS, prepared as 
follows. Dlssolve suitable amounts of USP Piperacillin RS 
and USP Tazobactam RS In a smali amount of acetonh 
trile. Di lute with Buffer to volume. 

Standard solution: 50 pg/mL of piperaciliin and 
1.8 pg/mL of tazobactam from Standard stock solution 
in Buffer 

Sample solution: Nominally 5 mg/ml of piperacillin 
ancf 0.625 mg/mL of tazobactam from Piperacillin and 
Tazobactam for Injection in Buffer. Storę the Sample so- 
fution at 2°-8°, and use withln 1 h* 

Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 220 nm 
Column; 4.6-mm x 25-cm; 5-pm packtng LI 
Temperatures 
Column: 30° 

Autosampler: 2°“8 C 
Flow ratę: 1,5 ml/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability solution and Standard 
solution 

Suitability requirements 

Resolution: NLT 1.5 between tazobactam related 
compound A and amoxicillin related compound A, 
System suitability solution 

Tailing factor: NMT 2.0 for the piperacillin and tazo¬ 
bactam peaks, Standard solution 
Relative standard deviation: NMT 5.0% for the 
piperacillin and tazobactam peaks, Standard solution 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of each impurity other than 
tazobactam related compound A in the portion of 
Piperadllrn and Tazobactam for Jnjection taken: 

Result = (ru/rT) x (C 5 /Cy) x P x Fx 100 

fu = peak response of each impurity other than 
tazobactam related compound A from the 
Sample solution 

r$ - peak response of piperacillin from the 
Standard solution 

Cs = concentration of USP Piperacillin RS in the 
Standard solution (mg/ml) 

Cu - nominał concentration of piperacillin in the 
Sample solution (mg/mL) 

P - potency of piperacillin in USP Piperacillin RS 
(pg/mg) 

F - conversion factor, 0.001 mg/pg 
Calcu ia te the percentage of tazobactam related 
compound A in the pordon of Piperaciilin and 
Tazobactam for Injection taken: 

Result “ (Wrs) x ( Q/C u ) x P x 1 00 

ru - peak response of tazobactam related 

compound A from the Sample solution 
n = peak response of tazobactam from the 
5 rondo ref solution 
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Cs - concentration of USP Tazobactam RS in the 
5 ton dard soiuthn (mg/m L) 

Cu = nominał concentration of tazobactam in the 
Sampfe solution (mg/mL) 

P - potency of tazobactam in USP Tazobactam RS 
(mg/mg) 

Acceptance criteria: See Tobie 7. 


Tafcie 7 


Name 

Relatlve 
Retem tion 
Time 

Acceptance 
Criteria, 
NMT {%) 

Tazobactam related compound A J 

o.oa 

1,0 

Amoxicil1in related comoound A b 

0,15 

0,2 

Piperacillrn related comoound E* 

G.18 

0.8 

Tazobactam 

0.25 

__ 

Ampicillin 

0.51 

0.2 

Acelylated penidlloic acid of 
Diperadllin d 

0.59 

0,6 

Pi pe razi n edi o n eca rbonyl 
D-phenyfcilycine'' 

0.63 

0,1 

Piperacillin penieilloic acid, 
isomer T 1 

0.65 

2.0 

Piperacillin penidlloic acid, 
isomer 29 

0.74 

Ampicillin hydantoin analog, 
isomer 

0,78 

0,2 

Am pi dl lin hydantoin analog, 
isomer 2 U 

0.80 

0,15 

Piperacillin sulfoxide' 

0.90 

OJ 5 

Piperacillin penilloic analog, 
isomer 1 i 

0.94 

0.5 

Piperadllin penilloic analog, 
isomer 2J 

0.95 

Piperacillin methvl Den1dlloate kl 

0,98 

_ 

Piperadllin 

1.0 

_ 

Piperadllin dimer* 1 1.2 

03 


J (25,35)-2-Aminio-Tmethyl-3-SLilf!ncMł-(1 H-I^J-triazol-l-yObutyrie acid. 

6-Aminopenkiilanlc add; (2S,5i? p 6/0-ó-Amino-3,3-dimethyl-?-axch4Jhia* 

1 -azabi tydó[ 3,2.0] heptane- 2-ęarboxy lic add. 
f 1-Ethylpiperazine-23~diQ n £< 

a (2A r 45)‘3-Acetyl-2Hi(1 flHarboxy[2-(4-ethyl 2 H 3-dioxopiperazine-l -carbox^ 
am 1 do)-2- ph eny la ce la m idojmet by I} -5 p 5 - di m elhy I tli iazo I id i ne- 4-ca rboxy I ie 
add. 

c (/?)-2-(4-Ethyl-2 H 3*di0XQpiperaztnel -carboxamldQ)-2-phenylacetk add, 

* (25 p 45)-2-{(1 fl)-Carboxyiz^4-ethyl-2 J 3-dioxoplperazine-1 -carboxaniido)-2- 
pheny la ce tam ido ] methyi [-5,5 -di met hy fthi azoudi n e-4 - c arboxy lic ac id. 

( J (2J? ( 4S)-2'{(1 ft)-Carboxy[2'{4-etbyl-2,3-dioxopiperazLne-1 -carboxamido)- 
2-phenylacetamido]mętnyI[-5,5-dimethyfthiazol idine-4-carboxyIit add. 
(25 f 5fl J 6fl)-6T2,5-Dioxo-4-pherwlimidazolpdin-l -yl)3,3-dimethyh7-f>xo-4- 
thia-1 -azabicydo[3,2,0]heptane-2-cartooxylEc acid. 

* (25,5/T6ffM>-[(ff)-2-{4-Ethyl-2 r 3-dioxopiperazine-1 -carboxamido)-2- 

p henyiaceta m i d o] - 3,3 -d imethyl-7-oxo-4-th1a-1 - a zabicyc lo[ 3.2,0] hepta n e-2- 
carboxy|ic acid 4-oxide, 

i (4-S)-2-([2-(4-Ethyl-2 # 3-diQxopiperazine-1 -carboxamidQ)-2-pheny I- 
a c eEamido]metliyl}- 5 H 5 *dimethyit h iazo I idine -4-c arboxy I ic add . 

Ł C2fl,4S)-2-{CflJ-1 -[(fi)“2-(4-Ethyl-2,3-dioxopiperazine-1 -carboxamido}-2* 
heny lace ta m ido] -2-methoxy-2-oxoethyl 5 p 5 -di methyi th iazolld in e-4< ar- 
oxyfic add. 

1 Process impurities that are controlled in the daig substante are not to be 
reported, They are listed here for Information only, 
m (2 R ,4 5)-2- f(ff)-Ca rboxy[(flV2 -(4-ethy I- 2,3-di qx opiper azine-1 -c a rbo x- 
amid o)-2-ph e ny la ce ta m ido jmethy l)-3-[(25 i 5A! l £A)-6-[{fi)-2-(4-eth vl -2,3-d i- 
ox opi perazin e-1 -c a rb ox amido}-2-phenyla c et a m ido ] - 3, 3-dime t hyf- 7-oxt>4 - 
th]a-1 -a za b i cycb[ 3.2,0] hepta ne-2-ca rbony I) - 5,5-d i m e thyl th iazol idi ne-4- 
carboxylfc add. 

»(25 ł 5R # 6/?>6-C(^-2-K25 J 5fl p 6/?)-Ć-t(ff)-2-(4-Elbyi-2 H 3-dioxopiperazine4- 
ca rboxa mido)-2 -p he nytacetam ido] - 3,3-dimethy! 7 -qxo- 4 - thi a -1 -a za bi cyc lo 
( 3 2 .0] hep tane- 2-ca rboxam ido}- 2-phenylaceta m ido)- 3,3-dim ethyf- 7-oxo-4 - 
thia-1 -azabicydo[3 T 2.0]hepUne-2-carboxylic acid. 


Tabje 7 (Continued) 


Name 

Relatlve 

Re tent 1 on 
Time 

Acceptance 

Criteria, 

NMT 

Prperad lii nylampidl lin 1 " 

131 

_ 

Any individual unspedfied 
impurity 

— 

0.10 


a (2 5,3 5)- 2-Am in o - 3 - met hy I- 3 -su II in o-4 -{1 W-1,2 P 3 -t riazol-1 -y l)b uty ric add. 
b 6-Aminopenidlianie acid; {25,5/? f 6/?)-6-Amino-3 # 3-dimethyl-7-oxo-4 thia- 
1 -azabkydo[3,2.0]heptane-2-carboxylic acid. 
c 1 - Ethyfpiperazine-2 H 3-dione. 

d (2fl,45)-3-Acety3-2-i{l ff)-carboxy[2-{4-elhy[-2, 3-dioxopiperazine-1 -carbox- 
ama do}- 2 - phe n y 1 acet ami do] m e thyl} -5,5-d imethy I th i azolid m e -4 - ca r boxy lic 
add. 

4 (fl)-2-(4-Ethyl-2,3-dioxoptperazine-1 -carboxamido)-2-phenylacetic add. 

1 (25,45)-2-((l fi)'Carboxyi2-C4'ethyl-2 P 3-dioxoplperazfne-1 -carboxamido)-2- 
ph enylaceta m idojmethyi]-S,5-d imethy I Lhiazol idme-4-carboxyl3c acid. 
a C2 R h 4S)-2-((1 fl)-Cflrboxy[2-{4-ethy]-2 H 3-dioxoprperaz[ne-1 -carboxamido)- 
2-ph e ny lace ta m td ojmetny !}-5,5 -di methyi thiazoi idin e -4 -carboxyli c add * 
h (23,5fl ł 6/?)-6-(2 ł 5'Dioxo-4-phenylinnida2olidfn-l-y])-3,3-dimethyE-7-oxo-4- 
Łh fa-1 - aza b fcyclo[ 3.2.0] hep ta n e-2-carboxy I ic ac id. 

1 (2 5,5 R f 6 R)■ 6- [ ( R) - 2 (4 - E thy 1-2,3 - d io xo p ipera z In e-1 -c arbox am ido)-2- 
pheny tace tamido]-3,3dimethyh7-oxo-44hia 1 -azabicydo[3.2,0]heptane-2- 
carboxylic add 4-oxide. 

<{4S>2-[[2-(4-Ethy1-2,3-dEoxopiperazine-1-carboxamido)-2“phenyh 
aceta m fdojmethyfj-5,5-d imethyfth iazo lidine-4-ca rboxyf j c ac id. 

Ł (2R ( 4Sy2~ -{(fl)-2-{4-£thyi-2 i 3-dioxopiperazine-l carboxamid0}-2- 

K heny lacetam ido] - 2-me thoxy-2 -oxoet hy IJ - 5,5-di methyi thi azo! td ine-4-ca r- 
oxyfic acid, 

1 Process impurilies that are controlled in the dmg substance are not to be 
reported. They are listed here for Information only. 
m (2 R,4 S)2 - {(i?)- Car boxy[( ff)-2-(4 - e t hyJ - 2,3 - d ioxo pi p e razi ne- l<arbox- 
arnido)-2-phenyJacetamido]methyl}-T((2S,5fl,6f?)-ć-[(fi)-2-(4-ethyl-2 P 3-di- 
oxopiperazine-1-carboxamido)-2-phenyfacetarnido3-3,3-dimethyf-7oxo-4- 
thia-1 -azabicyc lof 3, 2 . Ojheptane-2 -ca rbonyl] -5,5-dimethyfth iazofidi ne -4- 
carboxylic acid. 

"C25,S^6fi)‘M{fl>-^((2S,5^6^6-[{fi}-2-(4-Ethyl-2 ł 3-dioxopiperazine-1- 
carboxamido)-2-phenylacetamido]-3 P 3-dimethyl-7-oxo-4-thia -1 azabicyclo 
[3,2.0] he pta ne - 2 -c a r bo x am ido)-2-pheny I ace lam i do)- 3,3-d imethyl* ?-oxo-4- 
thia-1 - aza b icydo[ 3.2,0] hepta ne -2-ca rboxy lic ac id. 

5PECJFIC TESTS 

• Bacterial Endotoxin5 Test (85): It contains NMT 0.08 
USP Endotoxin Units in a portion equivaient to 1 mg of a 
mixture of piperacillin and tazobactam (0.89 and 
0.11 mg # respectiveiy). 

* Sterility Tests (71); Meets the reauirements 
* Particulate Matter in Injections (788): Meets the 
reauirements 
® pH (791) 

Sample solution: Nominally 40 mg/mL of piperacillin 
Acceptance criteria: 5.0-7.0 
« Water Determination (921), Method i: NMT 2.5% 

* Other Requirements: It meets the reąuirements in Injec- 
tions and Impfanted Drag Products (1), 

ADD ITI ON AL REQUIREMENTS 


Change to read: 

• Packaging and Storage: Preserve as described In *Pack- 

oging and Storage Reąuirements (659), Injection Packaging, 
Packaging for constitutionm (cn ł-Miy- 2 ot 7 >. Storę at controlled 
room temperaturę. 

• Labeung; Label it to indicate Jts sodium content. if a test 
for Oraonic Impurities other than Procedurę 1 is used # then 
the labeling States with which Organie impurities test the 
artide complies. 

• USP Reference Stanoards (11) 

USP Amoxicillin Refated Compound A RS 
(25,5R,6/?)-6-Amino-3,3-dimethyl-7-oxo-4-thia-l-azabi- 
cydo[3.2.0]heptane-2-carboxylic acid. 

GaHiaNaOjS 216.26 
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USP Endotoxin RS 
USP Piperaciilin RS 

USP Piperaciilin Rdated Compound E RS 
1 -Ethylplperazine-2, 3-dEone, 

QH sq N 2 0i 142,16 
USP Tazobactam RS 

USP Tazobactam Related Compound A RS 
(2i / 35)-2-AminO“3methyt-3“Su[fino-4-(1 TTl,2,3-triazol- 
l-y[)butyric add. 

C 7 H ]2 H Ą Q 4 $ 248.26 


Plpierazine 



C 4 H, 0 N 2 86,14 
Piperazine, 

PEperazine [110-85-0], 

» Piperazine contains not less than 98.0 percent 
and not morę than 101,0 percent of CłHioN 2 , 
calculated on the anhydrous basis. 

IPackagnng and storage—Preserve En tight contaEners, 
protected from tight. 

USP itef&rence standard* {] 1)— 

USP Piperazine RS 

Color of solution —DEssolve lO.Og En water, and dilute 
with water to 50.0 mL: the solution has no morę color than 
a standard solution prepared by adding 2.0 mL of ferric 
chloride CS to water and diluting with water to 50.0 mL, 
when compared in matched color-comparison tubes. 
Identification— 

A: tnfrared Absorptbn (197M). 

B: fn the test for Chromatagraphic purity, the principal 
spot in the chrom a tog ram of Test solution 2, observed after 
spraying with the ninhydrin Solutions, corresponds In R f 
value, color, and size to that in the chromatogram of Stan¬ 
dard solution h 

Melting rangę (741): between 109° and 113 D . 

Water Determifiation, Method I {921): not morę than 
2.0%. 

Chrom atographic purity— 

Solvent— Prepare a mExture of 13.5 N ammonium hy- 
droxide and d e hydra te d alcohol (3:2). 

Standard solution 1 —Prepare a solution of USP Piperazine 
RS in Solvent containEng 10 mg per mL. 

Standard solution 2 —Prepare a solution of ethyfenedi- 
amine in Solvent containEng 0.25 mg per mL. 

Standard solution 3 —Prepare a solution of triethylenedia- 
minę in Solvent containEng 0.25 mg per mL. 

Resolution solution—Prepare a solution En 5o/m?f contaEn- 
ing 0.25 mg of tnethyEenediamine and 10 mg of USP Pipera- 
zEne RS per mL. 

Test solution 1 —Prepare a solution of PEperazine En Solvent 
contaEning 100 mg per mL, 

Test solution 2 — 1VIex 1 mL of Test solution 1 and 9 mL of 
Sofvent 

Procedurę —Apply separate 5-jiL portEons of Standard solu¬ 
tion 1, Standard solution 2 , Standard solution 3 , Resolution 
solution , Test solution 1, and Test solution 2 to a suitable thin- 
layer chromatographEc piąte (see Chromatography (621)), 
coated with a 0,25-mm layer of chromatographic silica gel. 

Al Iow the spots to dry, and develop the chrom atograms En a 


soivent system consisting of a freshly prepared mExture of 
acetone and 13.5 N ammonium hyaroxide (80:20) until the 
solvent front has moved about three-fourths of the length of 
the piąte. Remove the piąte from the developing chamber, 
mark the solvent front/and dry the piąte at 105T Spray the 
piąte with a 0,3% (w/v) solutfon of ninhydrin in a mExture 
of butyl alcohol and glacial acetic add (100:3), Spray the 
Eate again wEth a 0.15% (w/v) sotution of ninhydrin in de- 
ydrated alcohol, dry the piąte at 105° for 10 minutes, and 
examine the piąte: any secondary spot En the chromatogram 
obtained from Test sotution 1 is not morę intense than the 
principal spot En the chromatogram obtained from Standard 
solution 2 (0,25%). Spray the piąte with 0.1 N iodine TS, 
allow to stand for 10 minutes, and examEne the piąte: any 
spot correspondrng to triethylenediamine in the chromato¬ 
gram obtained from Test solution 1 is not morę intense than 
the principal spot in the chromatogram obtained from Stan¬ 
dom solution 3 (0.25%). In a valid test, the chromatogram 
obtained from the Resolution solution shows a spot due to 
triethylenediamine clearly separated from the principal spot, 
Disregard any spot at the ongin of any chromatogram, 
Assay— Wetgh accurately about 150 mg of Piperazine, and 
dissolve En 75 mL of gladal acetic acid. Titrate potentEomeU 
rEcally with 0.1 N perchlorEc add VS, using a silver-glass 
electrode system, As the endpoint is approached, warm the 
solution to 60° to 70°, then complete the titration, Perform 
a blank determination, and make any necessary correction, 
Each mL of 0.1 N perchlorEc add is equivalent to 4.307 mg 

Of C4H10N2, 


PBpeirazginie AdEpatte 

O ' 

o 

CfHtdNa - CtiHioO^ 232.28 

Piperazine, compound with 1,4-butanediacarboxy1ic add 
( 1 : 1 ). 

Piperazine, compound with hexanedioic acid (1:1) 
[142-88-1], 

» Piperazine Adipate contains not less than 
98.0 percent and not morę than 101.0 percent of 
OH10N2 ■ C6H10O4, calculated on the anhydrous 
basis. 

Packaging and storage—Preserve in weii-closed contain- 
ers, and storę at room temperaturę. 

Labeiing —Label it to indicate that it is for veterinary use 
only. 

USP Reference standards (11)— 

U5P PEperazine Adipate RS 
Identification— 

A: fnfrared Absorption (1 97K). 

B: In the test for Chromatographic purity, the principal 
spot in the chromatogram obtained from Test solution 2 ob- 
served after spraying with the ninhydrin Solutions corre¬ 
sponds En Rf vaiue, color, and size to that En the chromato¬ 
gram obtained from Standard solution L 

C: To 10 mL of a 1 in 20 solution of it add 5 mL of 
hydrochloric acid, and extract with three 10-mL portions of 
ether. Eyaporate the combined ether extracts to clryness, 
wash the residue with water, and dry af 1 05°: the residue of 
adipic add so obtained melts at between 150° and 154°, 
Water Determination, Method i (921): not morę than 
0.5%. 
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Ressdue on agnotSon (281): not morę than 0.1%. 
Chromatographic pnrBty— 

Soivent —Prepare a mixture of 1 3,5 N ammonium hy- 
droxide and dehydrated aEcohof (3:2). 

Test solution 7-—Prepare a solution of Piperazine Ad i pa te 
Sn Solvent containing 100 mg per mL 

Test solution 2—Mix 1 mL of Test solution 1 and 9 ml of 
SoivenL 

Standard solution 1 —Prepare a solution of USP Piperazine 
Adipate RS in Soivent containing 10 mg per mL. 

Standard solution 2 —Prepare a solution of ethylenedi- 
amine in Solvent containing 0.25 mg per mL. 

Standard solution 3—Prepare a solution of triethylenedta¬ 
rninę in Solvent containing 0.25 mg per mL. 

Resofution solution—Prepare a solution in Solvent contain¬ 
ing 0.25 mg of triethylenediamine and 1 0 mg of Ptperazire 
Aclipate per mL. 

Procedurę —Separately apply 5-pL portions of Test solution 
1, Test solution 2 f S ton dam solution h Standard solution 2 f 
Standard solution 3, and the Resolution solution to a suitab e 
thinriayer chromatographic piąte (see Chromatography 
(621)), coated with a 0.25-mm layer of chromatographic 
silica geL Allow the spots to dry, and develop the chromato- 
grams in a solvent system consisting of a freshly prepared 
mixture of acetone and 1 3.5 N ammonium hydroxide 
(80:20) until the solvent front has moved about tbree- 
fourths of the fength of the piąte. Remove the piąte from 
the developing chamber, mark the solvent front, and dry 
the piąte at 105 5 . Spray the piąte with a 0,3% solution of 
ninhydrin in a mixture of butyl alcohol and glacial acetic 
acfd (100:3). Spray the piąte again with a 0.15% solution of 
ninhydrin in debyaratea alcohol, dry the piąte at 105° for 
10 minutes, and examine the piąte: any secondary spot in 
the chromatogram obtained from Test solution 1 Es not morę 
intense than the principal spot in the chromatogram ob¬ 
tained from Standard solution 2 (0.25%). Spray the piąte 
with 0.1 N Eodine TS, aflow to stand for 10 minutes, and 
examine the piąte: any spot corresponding to triethylenedia- 
mine En the chromatogram obtained from Test solution 1 is 
not morę intense than the principal spot En the chromato¬ 
gram obtained from Standard solution 3 (0,25%). In a valrd 
test, the chromatogram obtained from the Resolution solu- 
tion shows a spot due to triethylenediamine clearly sepa- 
rated from the principal spot. Disregard any spot at the ori- 
grn of any chromatogram. 

Assay—Dissolve about 1 00 mg of Piperazine Adipate, atcu- 
rately weighed, in 10 mL of glactaE acetic acid, heating gen- 
tly if necessary, Add 60 mL of glacial acetic acid and 
0.25 mL of p-naphtholbenzein TS, and titrate with 0.1 N 
perchloric add until the brownish-yellow color of the solu¬ 
tion turns green. Each mL of 0.1 N perchloric add is equiva- 
lent to 11.61 mg of C 4 HioN z ■ C 6 Hiq0 4 . 


PSperazine Citrate 



o Q 


(C,H,qN 2 )i. 2C ó H a O z - xH?0 (anhydrous) 642.65 
Piperazine, 2-hydroxy-1,2,3-propanetricarboxylate (3:2), 
hydra te. 

Piperazine citrate (3:2) hydrate [41372-10-5], 

Anhydrous 642.66 [144-29-6]. 

» Piperazine Citrate contains not less than 
98.0 percent and not morę than 100,5 percent of 


(C 4 HioN 2}3 ' 2 CaH B 07 , calculated on the anhy¬ 
drous basis. 

Packaging and storage —Preserve in well-closed contain- 
ers, 

USP Heference standards (11)— 

USP Piperazine Citrate RS 

Identification-— 

A: Infrared Absorption (1 97K). 

B: In the test for Chromatographic purity, the principal 
spot in the chromatogram of Test solution 2 , observed after 
spraying with the ninhydrin Solutions, corresponds in R F 
va!ue, color, and size to that in the chromatogram of Stan¬ 
dard solution h 

C: 11 responds to the tests for Citrate (191). 

Water Deiermmaiion, Method I (921): not morę than 
12 . 0 %. 

Chromafcographat purity— 

Solvent —Prepare a mixture of 13.5 N ammonium hy- 
droxide and denydrated alcohol (3:2). 

Standard solution 1 —Prepare a solution of USP Piperazine 
Citrate RS in iotorrt containing 10 mg per mL, 

Standard solution 2 —Prepare a sofution of ethylenedi- 
aminę in Solvent containing 0.25 mg per ml. 

Standard sofution 3 —Prepare a solution of triethylenedia- 
mine in Sofvent containing 0.25 mg per mL, 

Test sofution 1 —Prepare a solution of Piperazine Citrate in 
Sofvent containing 100 mg per mL. 

Test solution 2 —Mix 1 ml of Test solution 1 and 9 mL of 
Solvent. 

Resolution solution— Prepare a solution in Solvent contain¬ 
ing 0.25 mg of triethylenediamine and 1 0 mg of Piperazine 
Citrate per mL. 

Procedurę— Apply sępa ratę 5-jiL portions of Standard solu¬ 
tion i t Standard sofution 2 , Standard solution 3 , Resolution 
sofution , Test solution 1, and Test solution 2 to a suitable thin- 
Eayer chromatographic piąte (see Chromatography (621)), 
coated with a 0.25-mm fayer of chromatographic silica gel. 
Allow the spots to dry, and develop the chromatograms in a 
solvent system consisting of a freshly prepared mixture of 
acetone and 13.5 N ammonium hydroxide (80:20) until the 
so!vent front has moved about tbreeTourths of the length of 
the piąte. Remove the piąte from the developEng chamber, 
mark the solvent front, and dry the piąte at 105°. Spray the 
piąte with a 0.3% (w/v) solution of ninhydrin in a mixture 
of butyf alcohol and glacial acetic acid (100:3). Spray the 
late again with a 0,15% (w/v) solution of ninhydrin in de- 
ydrated alcohol, dry the piąte at 1 05° for 10 minutes, and 
examine the piąte: any secondary spot in the chromatogram 
obtained from Test sofution 1 ts not morę intense than the 
principal spot in the chromatogram obtained from Standard 
solution 2 (0.25%). Spray the piąte with 0.1 N iodine TS, 
allow to stand for 1 0 minutes, and examine the piąte: any 
spot corresponding to triethylenediamine En the chromato¬ 
gram obtained from Tes? solution 1 is not morę intense than 
the principal spot in the chromatogram obtained from Stan- 
darci solution 3 (0.25%). In a valid test, the chromatogram 
obtained from the Resolution solution shows a spot due to 
triethylenediamine clearly separated from the principal spot. 
Disregard any spot at the origin of any chromatogram. 
Assaiy-—Disso]ve about 200 mg of Piperazine Citrate, accu- 
rately weighed, in 1 00 mL of glacial acetic add, warming 
slightly if necessary to effect solution. Add crystal violet TS, 
and titrate with 0,1 N perchloric acid VS. Perform a blank 
determination, and make any necessary correction. Each mL 
of 0.1 N perchloric acid is equiva!ent to 10.71 mg of 
(C,H 10 N 3 ) 3 ■ 2C Ć H B 0 7 . 
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Paperazme Citrate Syrap 

» Piperazine Citrate Syrup is prepared from Piper¬ 
azine Citrate or from Piperazine to which an 
equivalent amount of Citric Acid is added. It con- 
tains an amount of piperazine citrate equivalent 
to not less than 93.0 percent and not morę than 
107.0 percent of the labeied amount of pipera¬ 
zine hexahydrate (C 4 H 10 N 2 * 6 H 2 O). 

Padkagmg and storage—Preserve in tight containers. 

Jdentifkafiori— 

A: To 2 ml of Syrup add 5 mL of 3 N hydrach lor ic acid, 
then add, with stirring, 1 mL of sodium nitrite solution (1 in 
2). Chtl! in an ice bath for 15 minutes, stirring if necessary, 
to induce crystallization, frlter the precipitate on a sintered- 
glass funnel, wash with 1 0 mL of cdd water, and dry at 
105°: the N,N3Jinitrosopiperazine so obtained melts be- 
tween 156° and 7 60 D . 

B: It responds to the tests for Citrate {191). 

Assay-—Determine the specific gravity of Syrup, and transfer 
an accurately weighed portion of the Syrup, equivalent to 
about 200 mg of piperazine citrate, to a 250-mL beaker. 

Add 10 mL ofwater and 75 mL of trinitrophenoi TS, stir 
well, and allow to stand in a refrigerator for not less than 
2 hours. Collect the precipitate in a tared fi [te ring crucible, 
wash with five 10-mL portions of dehydrated alcohol, and 
dry at 105° to constant weight. [Caution—Pięto tes may ex- 
piode.] The weight of the dipicrate, multiplEed by 03568, 
ives the equivaJent of C 4 H 10 N 2 ■ 6 H 2 0 in the portion of 
yrup taken. 


Paperazine Citrate Tablets 

» Piperazine Citrate Tablets contain an amount of 
piperazine citrate equivalent to not less than 
93.0 percent and not morę than 107.0 percent of 
the labeied amount of piperazine hexahydrate 
(C 4 H, 0 N 2 • 6H,0). 

Packag&ng and sforage —Preserve in tight containers. 

Identification— 

A: Finely powder a number of Tablets, equivalent to 
about 200 mg of piperazine citrate, mix with 5 mL of 3 N 
hydrochloric acid, and filter. To the filtrate add, with stir* 
nnq, 1 mL of sodium nitrite solution (1 in 2). Chill in an ice 
barn for 15 minutes, stirring if necessary, to induce crystalli- 
zation, filter the precipitate on a sintered-glass funnel, wash 
with 10 mL of cold water, and dry at 105°; the N,N'-dini- 
trosopiperazine so obtained melts between 156° and 160°. 

B: To a guantity of powdered Tablets, equivalent to 
about 500 mg of piperazine citrate, add 10 ml of water, 
shake, and filter: the filtra te responds to the tests for Citrate 
(191). 

Dissolutiion, Procedurę for a Pooled Sampie (711)— 

Medium: water; 900 ml. 

Apparatus 2: 50 rpm, 

Time: 45 minutes. 

Procedurę —Determine the amount of piperazine hexahy- 
drate (CiHujNz * 6 H 2 O) dissolved, employing the procedurę 
set forth in the Assay ; making any necessary modrfications, 
Tolerances —Not less than 75% (Q) of the labeied amount 
of CjHtoN^ ■ óhbO is dissolved in 45 minutes. 


Uniformgfy of dosage uinits (905): meet the require- 
ments. 

Assay—Weigh and finely powder not less than 20 Tablets. 
Shake an accurately weighed portion of Lhe powder, equiva- 
lent to about 200 mg of piperazine citrate, for 1 hour with 
10 mL of a mixfure of 1 part of 3 N hydrochloric acid and 
3 parts of water, filter, and wash the residue with two 
10-mL portions of water. To the combined extract and 
washings add 75 mL of trinitrophenoi TS, and proceed as 
directed in the Assay under Piperazine Citrate Syrup , begin- 
ning with "stir well." 


Piperazaaie Pihydrochlorade 



C.,H,oN; - 2HCJ ■ *H 2 0 159.06 (anhydrous) 

Piperazine dihydrochloride hydrate [142-64-3]. 

» Piperazine Dihydrochloride contains not less 
than 98.5 percent and not morę than 100.5 per¬ 
cent of C 4 H 10 N 2 ■ 2HCI, calculated on the anhy¬ 
drous basis. 

Packaging and sto ragę —Preserve in well-dosed contain¬ 
ers, and storę at room temperaturę. 

Laheling—Label it fo indicate that it is for yeterinary use 
only, 

USP Reference standards (11)— 

USP Piperazine Dihydrochloride RS, 

Bdentif kation— 

A: fnfrared Absorption (197K)— 

Test specimen: previousty dried at 105° for 3 hours. 

Br In the test for Chromatographic purity , the principal 
spot in the chromatogram obtained from Test solution 2 f 
observed after spraying with the ninhydrio Solutions, corre- 
sponds in R f value, color, and size to that in the chromato¬ 
gram obtained from Standard solution 1. 

C: It meets the requirements of the test for Chloride 
<191). 

pH (791): between 3.0 and 3.4, in a solution (1 in 20). 
Water Determination, Method I (921): not morę than 
10 . 0 %. 

Residue on tgnifion (281): not morę than 0.1%, 
Chromatographic purity— 

Solvent —Prepare a mixture of 13.5 N ammonium hy- 
droxide and dehydrated alcohol (3:2). 

Test solution 7—Prepare a solution of Piperazine Dihydro¬ 
chloride in Soivent containing 100 mg per mL. 

Test solution 2 —Mix 1 mL of Test solution 1 and 9 mL of 
SolvenL 

Standard solution 1 —Prepare a solution of USP Piperazine 
Dihydrochloride RS in Solvent containing 10 mg per mL. 

Standard solution 2 —Prepare a solution of ethylenedi- 
amine in Solvent containing 0.25 mg per mL, 

Standard solution 3 —Prepare a solution of triethylenedia- 
mine in Solvent containing 0.25 mg per mL. 

Resolution solution —Prepare a solution in Solvent contain¬ 
ing 0,25 mg of tnethyienediamine and 10 mg of Piperazine 
Dfnydrochioride per mL, 

Procedurę —Separately apply 5-jiL portions of Test solution 
7, Test solution 2 f Standard solution 7, Standard solution 2 f 
Standard solution 3 f and the Resolution solution to a suita ble 
thin-layer chromatographic piąte (see Chromatography 
(621)), coated with a 0.25-mm layer of chromatographic 


USP Monographs 









USP Monographs 


5738 Pipę razi ne / Official Monographs 


USP 40 


sifica geL Allow the spots to dry, and develop the chromato- 
grams in a soivent system consisting of a freshiy prepared 
mixture of acetone and 1 3.5 N ammonium hydroxide 
(80:20) until the solvent front has moved about three- 
fourths of the length of the piąte, Remove the plates frorr 
the devefoping cham ber, mark the solvent front, and dry 
the piąte at 105°. Spray the piąte with a 0,3% solution of 
ninhydrin in a niixturę of butyl alcohol and glacial acetic 
acid (100:3). Spray the piąte again with a 0.15% solution of 
ninhydrin En dehydrated alcohol, dry the piąte at 105 c for 
10 minutes, and examine the piąte: any secondary spot in 
the chromatogram obtained from Test solution 1 Es not morę 
intense than the principal spot fn the chromatogram ob- 
tained from Standard solution 2 (0.25%), Spray the pfate 
with 0.1 N Eodine TS, allow to stand for 10 minutes, and 
exarmne the piąte: any spot corresponding to triethylenedia- 
mine tn the chromatogram obtained from Test solution 1 is 
not morę intense than the principal spot in the chromato¬ 
gram obtained from Standard solution 3 (0,25%). In a valid 
test, the chromatogram obtained from the Resolution solu¬ 
tion shows a spot aue to triethylenediamEne dearly se pa¬ 
ra ted from the principal spot. Disregard any spot at the ori- 
gin of any chromatogram. 

Assay—Dissolve about 140 mg of Piperazine Dihydrochio- 
nde in 4 mL of ethylene glycol using a 150-mL beaker. Add 
25 ml of glacial acetic acid containing 1.2 g of mercunc 
acetate, rinsing the wails of the beaker with a smali amount 
of the glacial acetic add. Add 0.25 mL of p-naphtholbenzen 
TS, andtitrate with CU N perchloric add VS. Perform a 
blank determlnation, and make any necessary correction. 
Each mL of 0.1 N perchloric add is equivalent to 7,953 mg 
of GHioN 2 - 2HCI. 


Papeiraziiie Phosphate 



C«H,qN 2 ■ HjPO.i ■ H ; 0 202.15 

Piperazine phosphate (1:1), monohydrate. 

Piperazine phosphate (1:1), monohydrate [18534-18-4], 
Anhydrous 184.13 [14538-56-8]. 

» Piperazine Phosphate contains not less than 
98,5 percent and not morę than 100.5 percent of 
C 4 H 10 N 2 ■ H 3 PO 4 , ealculated on the anhydrous 
basis, 

Packaging and storage —Preserve in tight containers, and 
storę at room temperaturę. 

Labeling —tabel Et to indicate that it is for veterinary use 
only, 

USP Reference standards (11)— 

USP Piperazine Phosphate RS 

Identification— 

A: Infrared AbsorpUon (197K)— 

Test spęd men: previously dried at 105* for 3 hours. 

B: In the test for Chromatographic purity, the principal 
spot in the chromatogram obtained from Test solution 2, 
observed after spraying with the ninhydrin Solutions, corre- 
sponds in R f value, co lor, and size to tliat in the chromato- 
gram obtained from Standard solution 1. 

C: Et meets the reouirements of the test for Phosphate 
(191). 


pH (791): between 6.0 and 6.5, in a solution (1 in 100). 
Water, Method I (921): between 8.0% and 9.5%. 
Chromatographic purity— 

Solvent —Prepare a mixture of 13.5 N ammonium hy- 
droxide and dehydrated aicohol (3:2), 

Test solution 1 —Prepare a solution of Piperazine Phos¬ 
phate in Sofvent containing 100 mg per ml. 

Test solution 2 —Mix 1 mL of Test solution 1 and 9 mL of 
Solvent. 

Standard solution 1 —Prepare a solution of USP Piperazine 
Phosphate R5 in Solvent containing 10 mg per mL. 

Standard solution 1 —Prepare a solution of ethylenedi- 
amine in Solvent containing 0.25 mg per ml. 

Standard solution 3 —Prepare a solution of triethylenedia- 
mine in Solvent containing 0.25 mg per mL, 

Resolution solution— Prepare a solution in Sofvent contain¬ 
ing 0.25 mg of triethylenediamine and 10 mg of Piperazine 
Phosphate per mL. 

Procedurę —Separately apply 5-pL portions of Test solution 
1, Test solution 2, Standard solution 7, Standard solution 2 t 
Standard solution 3 f and the Resolution solution to a suitabie 
thin-Iayer chromatographic piąte (see Chromatography 
(621)), coated with a 0.25-mrn layer of chromatographic 
stlica geL Atlow the spots to dry, and develop the chromato- 
grams in a solvent system consisting of a freshiy prepared 
mixture of acetone and 1 3.5 N ammonium hydroxide 
(80:20) until the sotvent front has moved about three- 
fourths of the length of the pfate. Remove the piąte from 
the deve!oping cham ber, mark the solvent front, and dry 
the piąte at 105°. Spray the piąte with a 0,3% solution of 
ninhydrin in a mixture of butyl akohol and glacial acetic 
acid (100:3). Spray the piąte again with a 0.15% sofution of 
ninhydrin In dehyaratecf aicohol, dry the piąte at 105° for 
10 minutes, and examine the piąte: any secondary spot in 
the chromatogram obtained from Test sofution 1 is not morę 
intense than tne principal spot in the chromatogram ob¬ 
tained from Standard solution 2 (0.25%). Spray the piąte 
with 0,1 N iodine TS, allow to stand for 10 minutes, and 
examine the piąte: any spot corresponding to trfethylenedia- 
mine En Lhe chromatogram obtained from Test solution I is 
not morę intense than the principal spot in the chromato¬ 
gram obtained from Standard solution 3 (0.25%), In a valld 
test, the chromatogram obtained from the Resolution solu¬ 
tion shows a spot due to triethylenediamine clearly sepa- 
rated from the principal spot. Disregard any spot at the on- 
gin of any chromatogram. 

Assay—Dissolve about 200 mg of Piperazine Phosphate tn 
4 mL of ethylene glycoi using a 150-mL beaker. Add 25 mL 
of glacial acetic acid, rinsing the walls of the beaker with a 
smali amount of the glacial acetic acid, Add crystal vśofet 
T5, and titrate with 0.1 N perchloric acid VS. Perform a 
blank determination, and make any necessary correction. 
Each mL of 0.1 N perchloric add is equivalent to 7.953 mg 
of C 4 H 10 N 2 ■ 2HCI. 


PIroxicam 



Ci 5 H u N 3 O 45 331.35 

2H- 1,2-Benzothiazine-3-carboxamrde, 4-hydroxy-2-methyl-/V- 

2 - pyridinyl-, 1 , 1 -dioxide; 

4-Hydroxy-2-methyl-W-2-pyridyL2/f-1,2-benzothtazine- 

3- carboxamEde 1,l-dioxide [36322-90-4]. 
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DEFINITION 

Ptroxicam contains NIT 97.0% and NMT 103.0% of piroxi- 
cam (Ci S Hi 3 N 3 0 4 S). 

IDENTIFICATION 

• A. Infrared Absorption (197M): Do not dry spedmens* 

• B* Ultraviolet Absorption (197U) 

Solution: 10 pg/mL 

Medium: Hydrochloric acid in methanol (1 in 1200} 
Acceptance criteria: Meets the requirements 

• C, ThinLayer Chromatography 

Difuent: Chloroform and methanol (1:1) 

Standard solution; 1 mg/mL of USP Piroxicam RS in 
Diluent 

Sample solution: 1 mg/mL in Diluent 
Chromatographic system 

(See Chromatography (621), Thin-Layer Chromato- 
grophy.) 

Aosorbent; 0.25-mm layer of chromatographic silica 
gel 

Application volume: 20 pL 

Developing solvent system: Toluene and glacial ace- 
tic acid (95:5) 

Analysis 

Samples: Standard solution and Sampie solution 
Altów the spots to dry, and develop the chromato- 
gram in the Deyeloping soivent system urrtil the sol- 
vent front has moved about three-fourths of the 
length of the piąte. Remove the piąte from the devel- 
opinq chamber, and air-dry. Place the piąte in the 
devetóping chamber, and develop as before. Remove 
the piąte from the chamber, mark the solvent front, 
and air-dry. Locate the spots on the piąte by viewing 
under short-wavelength UV light, 

Acceptance criteria: The R? value of the prinripal spot 
of the Sampie solution corresponds to that of tne Stan¬ 
dard solution, 

ASSAY 

• Procedurę 

Solution A: Dissolve 7.72 g of anhydrous dtric add rn 
400 ml of water, 

Solution B: Dissolve 5.35 g of dibasic sodium phos- 
phate in 100 mL of water, 

Solution C: Add Soiutbn B to Solution A f and di lute 
with water to 1000 ml. 

Mobile phase: Methanol and Solution C (450:550) 
Diluent: 0.01 N methanolic hydrochloric add 
Standard stock solution: 0.25 mg/mL of USP Piroxieam 
RS in Diluent 

Standard solution: 0.05 mg/mL of USP Piroxitam RS 
prepared as follows. Transfer 10.0 mL of Standard stock 
solution to a 50-mL yolumetric fiask, add about 25 mL 
of Diluent and 10.0 ml of water, and dilute with Diluent 
to volume. 

Sample stock solution: 0.5 mg/mL of Piroxitam in 
Diluent 

Sampie solution: Transfer 10.0 ml of Sample stock solu- 
tion to a second 100-mL volumetric fiask, add about 
50 mL of Diluent and 20.0 mL of water, and dilute with 
Diluent to volume. 

Chromatographic system 
(See Chromatography (621), System SuitabilityJ) 


Modę: LC 

Detector: UV 254 nm 
Column: 3.9-mm x 30-cm; parking LI 
Flow ratę: 1 .2 mL/min 
Injection volume: 25 pL 
System suita bili ty 
Sampie: Standard solution 
Suitability requirements 
Column effidency: NLT 500 theoretical plates 
Tailing factor: NMT 1,5 
Relative standard deviation: NMT 2*0% 

Analysfs 

Samples: Standard solution and Sample solution 
Calculate the percentage of piroxicam (C 15 H u Ni0 4 S) in 
the portion of Piroxicam taken: 

Result = (r y /r*) x ( C s fCu ) x 100 

fu - peak response from the Sample solution 

A = peak response from the Standard solution 

G* - concentration of USP Piroxłcam RS in the 
Standard solution (mg/mL) 

Cu = concentration of Piroxrcam in the Sample 
solution (mg/mL) 

Acceptance criteria: 97.Q%-103*0% 

IMPURITIES 

* Residue on iGNfTiON (281); NMT 0.3% 


Defete the folfawing: 

** Heavy Metals, Method li (231): NMT 50 ppm# {om*\ 

SPECIFIC TESTS 

• WATER D ETER MIN ATI ON, Method I (921): NMT 0.5% 

ADDITIONAL REQUIREMENTS 

• Packaging and Storace: Preserve in tight, light-resistant 

containers. 

• USP Reeerence Standards (11) 

USP Piroxicam RS 


P§roxicam Capsyies 

DEFINITION 

Piroxicam Capsules contain NLT 92.5% and NMT 107.5% 
of the labeled amount of piroxicam (CisHuNsChS). 

IDENTIFICATION 
■ A. Thin-Layer Chromatography 

Difuent: Chloroform and methanol (1:1) 

Standard solution: 1 mg/mL of USP Piroxicam RS in 
Diluent 

Sampie solution: Dissolve a portion of the contents of 
Capsules in Diluent to obtain a solution containing 
about 1 mg/mL. Shake by mechanical means for 10 
min, and filter a portion. Use the fiJtrate for the analysis, 
Chromatographic system 
(See Chromatography (621), Thin-iayer Chromato¬ 
graphy*) 

Absorbent: 0.25-mm layer of chromatographic silica 
gel 

Application volume: 20 ^tL 

Deveioping solvent system: Toiuene and glacial ace- 
tic acid (95:5) 

Analysis 

Samples: Standard solution and Sample solution 
Altów the spots to dry, and develop the chromato- 
gram in the Developing solvent system until the sol- 
vent front has moved about three-fourths of the 
length of the piąte. Remove the piąte from the devel- 
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opina chamber, and air-dry. Place tbe piąte in the 
developinq chamber, and deve!op as before. Remove 
the piąte from the cham ber, mark the solvent front, 
and air-dry. Locate the spots on the piąte by viewing 
under short-wavelenqth UV Irght 
Acceptance critena: The R? value of the prrncipal spot 
of the Sample solution corresponds to that of the Stan- 
dard solution. 

ASSAY 
o Procedurę 

Solution A: Disso!ve 7.72 g of anhydrous citric add in 
400 mL of water. 

Solution B; Dissolve 5.35 g of dibasic sodium phos- 
phate in 100 mL of water. 

Solution C: Add Solution B to Solution A, and di lute 
with water to make 1000 mL. 

Mobile phase: Methanoi and Solution C (450:550) 
Diiuent: 0.01 N methanolic hydrochloric acid 
Standard stock solution: 0.25 mg/mL of USP Piroxkam 
RS in Diiuent 

Standard solution: 0.05 mg/mL of USP Piroxicam RS 
prepared as follows. Transfer 10,0 mL of Standard stock 
solution to a 50-mL vo!umetnc fiask, add 25 ml of Dilu- 
ent and 10,0 mL of water, and diiute with Diiuent to 
volume. 

Sample stock solution: Transfer, as completely as possi- 
ble, the contents of NLT 20 Capsules to a suitable tared 
Container, and determine the average weight per cap- 
sule. Mix the combined contents, and transfer an 
amount nominally equivalent to about 50 mg of piroxh 
cam to a 100-mL volumetric fiask, Add about 70 mL of 
Diluent f and shake by mechanical means for 30 min. 

Di lute with Diiuent to voiume, and mix. Centrifuge a 
portion of this mixture to obtain a elear solution. 
Sample solution: Transfer 10.0 mL of the Sample stock 
solution to a 100-mL volumetric fiask, add about 50 mL 
of Diiuent and 20,0 mL of water, diiute with Diiuent to 
volume, and mix. 

Chromatographic system 
(See Chromatography (62 1), System Suitability.) 

Modę: LC 

Detector: UV 254 nm 
Coiumn: 3.9-mm x 30-cm; packing LI 
Flow ratę: 1,2 mL/min 
Injection volume: 25 pL 
System suitabiiity 
Sample: Standard solution 
Suitabiiity requirements 
Coiumn efficiency: NLT 500 theoretical plates 
Tailing factor: NMT 1.5 
Relative standard deviation: NMT 2.0% 

Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of the labeled amount of 
piroxicam (C 15 H 13 N 3 O 4 S) in the portion of Ca psu] es 
taken: 

Result - (ru/rs) x (Cs/Cu) x 1 00 

fu - peak response from the Sample solution 

r 5 - peak response from the Standard solution 

Cs = concentration of USP Piroxicam RS in the 
Standard solution (mg/mL) 

Cu = nominał concentration of piroxicam in the 
Sample solution (mg/mL) 

Acceptance critena 1 92,5%-l 07.5% 

PERFORMANCE TEST5 
• DiSSOLUTION (711) 

Medium: Simulated gastne fluid TS, prepared without 
pepsin; 900 mL 


Apparatus 1: 50 rpm 
Time: 45 min 

Standard stock solution: 0.5 mg/mL of USP Piroxicam 
RS in methanoi 

Standard solution: A known concentration of USP 
Piroxicam RS in Medium from Standard stock solution. 
Diiute with Medium , If necessary, 

Sample solution: Filter a portion of the solution under 
test, suitably diiute with Medium , if necessary* 

[NOTĘ—Use a suitable filter that does not adsorb 
piroxicam.] 

Instrumental conditions 
Modę: UV 

Anaiytiea! wavelength: Maximum at about 333 nm 
Analysis 

Samples: Standard solution and Sample solution 
Cafculate the percentage of the labeled amount of 
iroxicam (Ci^HnN 30 .iS) dissolved by comparing the 
V absorbance of Sample solution with that of Stan¬ 
dard solution. 

Toleranees: NLT 75% (Q) of the labeled amount of 
piroxicam (GsHbNsC^S) is dissolved, 

e Uniformity OF POSACE Units (905): Meet the 
requirements 

SPEC8FBC TESTS 

° Water Determiwation, Methad I (921): NMT 8,0% 

ADDmONAL REOUIREIWENT5 

* Packaging and Storage: Preserve in tight, light-resistant 
containers. 

* USP Reference Standards (11) 

USP Piroxicam RS 


IPiroxikam Compoimdedl Cream 

DEFiNiTSON 

Piroxicam Compounded Cream eon tai ns NLT 90.0% and 
NMT 110.0% of the labeled amount of piroxicam 
(C 15 HuN 30 4 S). 

Prepare Piroxicam Compounded Cream as follows (see Phar- 
maceutical Compounding—Nonsterile Preparations (795)). 


Piroxicam 

3 Q 

White Petrolatum 

25 0 

Stearyl Afeohol 

15 a 

Propylparaben 

Q Q6 g 

Methyloaraben 

Q.15 g 

Propylene Glycof 

12.0 a 

Sodium Lauryl Sulfate 

I g 

Sodium Hvdroxide. 1 N 

2.5 ml 

Purified Water, a sufficient quan- 
tity to make 

100 0 


In an appropriate Container (finał weight tared), mix the 
Wbite Petrolatum and Stearyl Alcohol together, and heat to 
80 ± 5° to form a elear oil phase. In a separate Container, 
mix the Propylparaben, Methylparaben , Propylene Clycol , 
Sodium Laury! Sulfate, and about 30 ml of Purified Water 
together, and heat to 80±5 a to form a elear agueous 
phase. Add the aqueous phase to the oil phase with eon- 
tinuous stirrfng, and allow it to cool to 50° to form an 
emulsion. In a mortar, triturate the Piroxicam with the So¬ 
dium Hydroxide to form a suspension. Using addttional Pu- 
rified Woter to rinse the mortar, add the piroxicam suspen¬ 
sion to the previously prepared emulsion, transferring the 
suspension stepwise and quantitatively to the emulsion, 
Add sufficient Purified Water with stirnng to bring to finał 
weight, Package, and la bel. 
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ASSAY 
* Procedurę 

Solution A: 2.7 g/L of citric add and 5,4 q/i of dibasic 
sodium phosphate in Puńfied Water, Pass through a fil- 
ter of 0.45-pm porę size. 

Mobile phase: Methanol and Solution A (50:50). Filter, 
and degas. 

Diluent: 0,01 N methanolic hydrochloric add prepared 
by diluCtng 0.9 mL of hydrochloric add with methanol 
to a finał volume of 1 L 

Standard solution: Dissolve an accurately weighed 
guantity of USP Piroxicam RS in 2 mL of chloroform, 
and dilute with Diluent to obtain a solution with a nom¬ 
inał concentration of about 50 pg/mL of piroxicam. 

Sam ple solution: Add 540 mg of Cream to 4 mL of 
chloroform and 150 mL of DiluenL Shake the mixture 
on a wrist action shaker for 15 min, and dilute with 
Diluent to 200 mL Pass the solution through a filter of 
0.45-pm porę size, and discard the first 5 mL of the 
filtrate. 

Blank: Add 540 mg of Purified Water to 4 mL of chloro¬ 
form and 150 mL of Diluent. Shake the mixture on a 
wrist action shaker for 15 min, and dilute with Diluent 
to 200 mL Pass the solution through a filter of 0.45-pm 
porę size, and discard the first 5 mL of the filtrate. 
Chromatographic system 
(See Chromatography (621), System Suitability ,) 

Modę: LC 

Detector: UV 254 nm 
Columns 

Guard: 4.6-mm x 2-cm; packing LI 
Analytkah 4.6-mm x 30-cm; TO-pm packing LI 
Flow ratę: 1.0 mL/min 
Injection volume: 20 pL 
System suitability 
Sam ple: Standard solution 
[Notę—T he retention time for piroxicam is about 7 
min.] 

Suitability reguirements 

Relative standard deviation: NMT 2.8% for replicate 
injections 
Anałysis 

Sam pies: Standard solution , Sample solution t and Blank 
Calcuiate the percentage of the labeied amount of 
piroxicam (C^HnNjO^S) in the portion of Cream 
taken: 

Result = (r^/fs) x (G/Cu) x 100 

ru - peak response from the Sample solution 

r$ ” peak response from the Standard solution 

Cs = concentration of USP Piroxtcam RS in the 
Standard solution (pg/mL) 

Cu = nominał concentration of pirorfcam in the 
Sample solution (pg/mL) 

Acceptance crrteria: 90.0%-i 10,0% 

ADDITIONAL REQU]REMENTS 

* Packaging and Storage: Package in a tight, light-resis- 
tant, plastic resealabie Container. Storę at controlled 
room temperaturę. 

* BeyondUse Datę: NMT 90 days after the datę on which 
it was compounded when stored at controlled room 
temperaturę 


* Labelinc: Label it to State the Beyond-Use Dale . 

* USP Reference Standards (11) 

USP Prroxicam RS 


Piroxicam Compounded Orał 
Suspension 

DEFINITION 

Piroxicam Compounded Orał Suspension contains NLT 
90.0% and NMT 110.0% of the labeied amount of piroxi- 
cam (C 15 HT 3 N 3 O 4 S). 

Prepare Piroxicam Compounded Orał Suspension 10 mg/ml 
as follows (see Pharmaceutical Compoundtng—Non stenie 
Preparations {795}. 


Piroxicam powder 

1 q 

Ora-BJend,* a suffident guantity to 
make 

100 mL 


rfperngo, MinneapoJis, MN, 


Pour the weighed Piroxicam powder into a suitable mortar. 
Wet the powder with a smali amount of Ora-Blend[ and 
trituiate to make a smooth pastę. Add the Ora-Blend in 
smali portrons almost to volume, and mix thoroughly af¬ 
ter each addition. Transfer the contents of the mortar, 
stepwise and auanfitatiyely, to a calibrated Container. Add 
suffident Ora-Biend to bring the preparation to finał vol- 
ume. Shake to mix well. 

ASSAY 
• PROCEDURĘ 

Mobile phase: M?x 500 mL of methanol and 500 mL of 
0.1 M sodium acetate, and adjust with phosphoric acid 
to a pH of 4,0. Add 10 mL of acetonitnfe, filter, and 
degas. 

Standard solution: 0.2 mg/mL of piroxicam prepared 
from USP Piroxicam RS in methanol 
Sample solution: Shake thoroughly each bottle of Orał 
Suspension. Transfer 1.0 mL of the Orał Suspension into 
a 50-mL volumetric fiask, dilute with methanol to vol- 
ume, and mix well to dissoive. Pass through a PVBF 
filter of 0,45-pm porę size, discarding the first 5 mL of 
filtrate. 

Chromatographk system 

(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 361 nm 

Column: 3.9-mm x 15-cm; 4-pm packing L7 
Flow rafę: 1.0 mL7min 
Injection valume: 5 pL 
System suitabliity 
Sample: Standard solution 

[NOTĘ—The retention time for piroxkam is about 4,0 
min.] 

Suitability reguirements 
Tailing ractor: NMT 2.0 

Relative standard deviation: NMT 2.0% for replicate 
injections 
Anałysis 

Sam pies: Standard solution and Sample solution 
Calcuiate the percentage of the labeied amount of 
piroxicam (CisHyaNjCUS) in the portion of Orał Sus¬ 
pension taken: 

Result - (ru/Ci> x (C*/Cu) x 1 00 

ru - peak response of piroxtcam from the Sample 
solution 

rs - peak response of prroxicam from the Standard 
solution 
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Cs = concentration of piroxtcam in the Standard 
solution (mg/mL) 

Cu = nominał concentration of pirox3cam in the 
Sampie solution (mg/mL) 

Acceptance criteria: 90.0%-l 10.0% 

SPECIFIC TESTS 

*fH{791}: 3.7-4./ 

ADDITIONAL REQUEREEViENTS 

* FACKAGING and Storage: Package in tight, light-resistant 
containers. Storę at 2 D -8 [i or at controlfed room 
temperaturo, 

® Labeiing: Label it to Indicate that it is to be well-shaken 
before use, and to State the Beyond-Use Datę . 

« Beyond-Use Datę: NMT 90 days after the datę on which 
it was compounded when stored at 2 D -S D or controlled 
room temperaturę 

e OSP REFERENCE standards (11) 

USP Piroxicam RS 


PBaratago Seed 

DEFINmON 

Piantago Seed is the cleaned, dried, ripe seed of Plantago 
psy I fiu m auct or of Plantago tndka L. (Plantago a rena na 
Waidst & Kit.), known in commerce as Spanish or French 
psyllium; or of Plantago ovata Forssk,, known in com¬ 
merce as btond psyllium, or Indian plantago seed (Fam. 
Flantaginaceae), 

SPECIFIC TESTS 

■ BOTAN1C CHARACTERISTICS 

Macroscopk 

Unground Plantago psyllium auct. seed: Ovate to 
ovate-elongate, concavo-convex; mostly from 1.3 to 
2.7 mm in length, rarefy up to 3 mm, and from 600 
pm to 1.1 mm in width. It \s fight brown to moderate 
brown, darker afong the margin, and very glossy; the 
convex dorsal surface exhibiting a iighter colored !on- 
gitudinal area extending nearly the length of the seed 
and representing the embryo lying beneath the seed 
coat, and showing a sometimes indistinct transverse 
groove nearer the broader end, The concave ventra3 
surface has a deep cavity, in the center of the base of 
which is an oval, yeflowish white hilum. 

Ungmund Plantago indica seed: Ouate-oblong to e(- 
lipttcal, concavD"Convex; from 1.6 to 3 mm in length 
and from 1 to 1.5 mm in width, Externafly it is dark 
reddish brown to moderate yellowish brown, occasion- 
ally somewhat glossy, often duli, rough, and reticulate; 
the convex dorsal surface having a iongitudinal lighter 
colored area extending lengthwise along the center 
and beneath the seed coat, and a median transver$e 
groove, dent, or fissure. The ventral surface has a deep 
concavitv, the edges somewhat flattened and fre- 
guently forming a sharp indented angle with the base 
of the eavity, the latter showing a lignt colored oval 
hilum. 

Unground Plantago ovata seed: Broadly ellipticaf to 
ovate, boat-shaped, from 2 to 3.5 mm in length and 
from 1 to 1.5 mm in width. It is pale brown to moder¬ 
ate brown with a duli surface, the tonvex surface ha w 
ing a smali, elongated, glossy brown spot. The eon- 
cave surface has a deep cavity, In the center of the 
base of which occurs a hilum covered with a thin 
membranę. 

Odór and taste: Ali varieties of Plantago Seed are 
nearly odorless, 

Microscopic: Plantago Seed is rensform In median 
transverse sections. Its seed coat has a colorless epider- 
mis of mudlaginous cells whose radia! and outer walls 


break down to form layers of mucilage when brought 
into contact with water, and a reddish brown to yellow 
pigment layer in the seeds of Plantago indica and 
Plantago psyllium, a broad endosperm with thick-walled 
outer palisadę cells, and irregular inner endosperm cells; 
and a stralght embryo extendlng lengthwise through 
the center. The endosperm and embryo cells contain 
fixed oil and aleurone grafns, the latter being rounded, 
ovai, pyriform, or irregularly shaped, from 2 to 8 pm rn 
diameter. 

e Water Absorption 

Sampie: 1 g of Plantago Seed 

Analysis: Place the Sampie in a 25-mL graduated cylin¬ 
der, add water to the 20-mL mark, andshake the cylin¬ 
der at intervals during 24 h. Allow the seeds to settle 
for 12 h, and notę the total volume occupied by the 
swollen seeds. 

Acceptance criteria; Seeds occupy the following 
volumes: Plantago psyllium, NIT 14 ml; Plantago ovata , 
NLT 10 mL; Plantago indica , NLT 8 mL. 

* Artecles of Botancal Origin, Foreign Organie Matter 

(561): NMT 0,50% 

® Articles of Botamkal Origin, Total Ash (561): NMT 

4,0% 

® Articles of Botancal Origin, Add-lnsoluhle Ash (561): 

NMT 1.0% 

ADDiTBONAL REQU9REMENTS 

* Packageng and Storage: Preserve in welkdosed contain¬ 
ers, secure against insect attack. 


Plasma Protem Fraciion 


» Plasma Protein Fraction conforms to the reguła- 
tions of the federal Food and Drug Administra- 
tion concerning biologics (640.90 to 640.96) 

(see Biologies (1041)). It is a sterile preparation of 
serum albumin and globulin obtained by frac- 
tionating materia! (source blood, plasma, or se¬ 
rum) from healthy human donors, the source 
materiał being tested for the absence of hepatitis 
B surface antigen. It is madę by a process that 
yields a product having protein components of 
approvea composition and sedimentation coeffi- 
cient content. Not less than 83 percent of its to¬ 
tal protein is albumin and not morę than 17 per¬ 
cent of its total protein consists of alpha and 
beta globuiins. Not morę than 1 percent of its 
total protein has the electrophoretic properties of 
gamma globulin. It is a solution containing, in 
each 100 mL, 5 g of protein, and it contains not 
less than 94 percent and not morę than 106 per¬ 
cent of the labeled amount. It contains no aaded 
antimicrobiai agent, but it contains sodium 
acetyltryptophanate with or without sodium 
caprylate as a stabilizing agent. It has a sodium 
content of not less than 1 30 mEq per L and not 
morę than 160 mEq per L and a potassium con¬ 
tent of not morę than 2 mEq per L. It has a pH 
between 6.7 and 7.3, measured in a solution di- 
luted to contain 1 percent of protein with 0.15 
M sodium chloride. It meets the requirements of 
the test for heat stabiiity. 
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Packaging and storage—Pre$erve at the temperaturę in- 
dicatecT on the label. 

Expiration datę—The minimum expiration datę is not 
later than 5 years after issue from manufacturer's cold stor¬ 
age (5*, 1 year) if labeling recommends storage be twe en 2° 
and 10°; not iater than 3 years after issue from manufactur- 
er's cold storage (5°, 1 year) if labeling recommends storage 
at temperatures not higher than 30°, 

Labeling—tabel it to State that ft is not to be used if it is 
turbid and that it is to be used within 4 hours after the 
Container is entered. Label it aiso to State the osmotic equiv- 
alent in terms of plasma and the sodrum content 


Podophyllum 

» Podophyllum consists of the dried rhizomes 
and roots of Podophyllum peltatum L. (Fam. 
Berberidaceae). It yields not less than 5.0 percent 
of podophyllum resin. 

Botanic characteristics— 

Podophyllum ^Consists of nearly cyfindrical rhizomes, 
iornted, compressed or flattened somewhat on upper and 
lower surfaees, and sometimes branched. It occurs as pieces 
of rhizome up to 20 cm in iength, with internodes from 
2 mm to 9 mm in diameter, some of the nodes being some¬ 
what thickened. The rhfzome is dusky red to light yeTlowish 
brown, longttudinally wrinkled or nearly smooth, with irreg- 
ular, somewhat V-shaped scars of scalę leaves; some of the 
nodes are annulate, the upper portlon having Iarge, cirtular, 
depressed stem-scars and buds or stem-bases. On the lower 
portion there are numerous root-scars or roots, the latter 
From 2 cm to 7 cm in iength and about 2 mm in Ehickness. 
The f rat turę is short and weak, the fractured surface being 
yellowish orange to pale yellow or grayish white. 

Histology —The rhizome shows an outer portion consist- 
ing of a brown epidermis, often necrosed, and 1 to 3 layers 
of brown to olive-brown suberized cells; a tortex about 20 
cells in width, consisting chfefly of nearly isodiametric cefls, 
the cells containing single or compouna starch grains and 
resin masses and, in scattered cells of the nodes, rosette 
a 9 g r £gates of calcium oxalate; a circle of from 1 6 to 34 
open collatera! yascular bundles, separated by rather wide 
medullary rays, each bundle contalning a few lignified ves- 
sels, a morę or fess distinct cambium, and a ratner iarge 
phloem, The pith is Iarge, the cells being morę or less 
rounded and contalning starch grains and reddish brown 
resin masses. The roots show an epidermal layer of brownish 
suberized cells and a single row of hypodermal cells; a 
broad cortex of thin-walfed nearly isodiametric cells; a dis¬ 
tinct endodermis of tangentialfy ełongated cells having uni- 
formfy thickened walls; and a 4- to 7-rayed vascular bundle. 

Powdered Podophyllum ^łt is pale brown to weak yellow 
and has a slight odor. It contains numerous starch grains, 
simple or 2- to ó-compound, the individual grains being 
spheroidal, piano- to angular-convex, or polygonal, up to 
20 pm in diameter; occasronal rosette aggregates of calcium 
oxa!ate, up to SO pm in diameter; vesseTs with simple pits or 
reticulate thickenings; Iragments of starch- and resin-bearing 
parenchyma and reddish "brown to yellow cork cells. 

Indian podophyllum —Podophyllum peltatum is differenti- 
ated from Podophyllum hexondrum Royle (Indian podophyl¬ 
lum) by the reaction described in the test for Distinction 
from resin of Indian podophyllum under Podophyllum Resin. 
Atid-lnsoluble ash (561): not morę than 2.0%. 

Foreign organie matter (561): not morę than 2.0%. 
Assay—Place 10 g of Podophyllum, in fine powder, in a 
125-mL contcal fiask, add 35 mL of alcohol, and reflux on a 
steam bath for 3 hours. Transfer the mixture to a smal! per- 


cofator, and percolate slowfy with warm alcohol until the 
percolate measures 95 mL. Cool, add sufficient alcohol to 
the percolate to make it measure 100,0 ml, and mix, Trans¬ 
fer 10.0 mL of this percolate to a separator, and add 10 mL 
of chloroform and 10 mL of dilute hydrochloric add (7 in 
500). Shake the mixture, aliow it to sępa rafę, draw off the 
alcohol-chloroform layer into a second separator, and wash 
the acid layer with three 15-mL portions of a mixture of 
chloroform and alcohol (2:1), adding the washings to the 
second separator. Add 10 mL of dilute hydrochloric acid (7 
in 500) to the combined exlract and washings, again shake 
the mixture, allow it to separate, and draw off the alcohol- 
chloroform layer into a tared vessel. Wash the add layer 
three times with 15-mL portions of the alcohol-chloroform 
mixture, adding the wasnings to the tared vessel. Evaporate 
the combined extracts on a steam bath to approximately 
1 ml, add 5 mL of debydrated alcohol, again evaporate to 
dryness, and dry the residue at 80° for 4 hours: the weiaht 
of this residue is the welght of resin in 1 g of the Podopnyl- 
lum taken. 


PodophyOlum Resin 

» Podophyllum Resin is the powdered mixture of 
resins extraoted from Podophyllum by percola- 
tion with Alcohol and subseauent precipitation 
from the concentrated percolate upon addition 
to acidified water. it contains not less than 
40.0 percent and not morę than 50.0 percent of 
hexane-insoluble matter. [Caution —Podophyllum 
Resin is highly irritating to the eye and to mu- 
cous membranes in generał.] 

Packaging and storage—Preserve in tight, light-resistant 
containers. 

Identification— 

A: It is soluble in 1 N potassium hydroxide or in 1 N 
sodium hydroxide, forming a yellow liguid, which gradually 
becomes darker on standing and from which the resin is 
precipitated by hydrochloric acid. 

B: A hot solution of it deposits most of its solids on cool- 
Ing, and if the cooled liguid is filtered, the filtrate turns 
brown upon the addition of a few drops of ferric chlonde 

Residue on ignition (281): not morę than 1.5%. 
Distincfton from resin of Indian podophyllum—Add 

400 mg to 3 mL of 60 percent alcohol, then add 0,5 mL of 
1 N potassium hydroxide, shake the mixture gently, and 
allow to stand for 2 hours: it does not gelatinize. 

Hexane insoluble matter—Transfer about 1 g of 
Podophyllum Resin, accurately weighed, to a gfass-stop- 
pered, 100-mL conical fiask, add 30.0 mL of chloroform, in¬ 
sert the stopper tightly, and shake for 30 mlnutes, uslng a 
mechanical wrist-action shaker, or equivalent. Filter with 
sucLion through a medium- or fine-porosity, sintered-glass 
filter, into a smali filter fiask, Wash the conical fiask and the 
filter with two 5-mL portions of chloroform, adding the 
washings to the filtrate. Transfer the filtrate with the a id of 
chloroform to a 50-mL volumetric fiask, add chloroform to 
volume, and mix. Pipet 20 mL of the resulting solution into 
a 250-mL conical fiask contalning 160 mL of solvent hexane. 
Gently swirl, allow to stand for 10 minutes, and transfer the 
resultmg precipitate to a tared, fine-porosity, sintered-glass 
filter, wash the fiask and the precipitate with two 20-mL 
ortions of solvent hexane, dry the precipitate at 70° for 
hour, and weigh the Hexane-insoluble matter so obtained. 
Multiply by 2.5 to find the amount present in the guantity 
of Podophyllum Resin taken. 
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PodophyOBym Resin Topicai SoSytion 

» Podophyllum Resin Topicai Solution is a solu- 
tion in Alcohol consisting of Podophyllum Resin 
and an alcoholic extract of Benzoin. It contains, 
in each 1 00 mL, not less than 1 0 g and not morę 
than 13 g of hexane-insołubie matter. [Caution — 
Podophyllum Resin Topicai Solution is highly irri- 
tating to the eye and to mucous membranes in 
generał.] 


Packagmg arad storage— Preserve in tight, fight-reslstant 
tontainers. 

Identification— 

A: A 1 in 5 solution tn chloroform b levorotatory. 

B: The precipitate obtained as directed in the test for 
Hexane-insoluble matter responds to Identification test A 
under Podophyllum Resin . 

ABcohol Determmation {611): between 69.0% and 
72.0% of C 2 H 5 OH* 


Hexanein5GlubSe matter —Using a 10.0-mL quantity of 
Lhe Topicai Solution, proceed as directed for Hexane-insoiu- 
bie matter under Podophyllum Resin . Multiply the weight of 
hexane-insoluble matter found by 2.5 to find the amount 
present in the 10.0 mL taken. 


Poloxalene 


Oxirane, methyl-, polymer with oxirane. 
Polyethylene-poiypropylene glycol [9003-11-6]. 

» Poloxalene is a synthetic błock copolymer of 
ethylene oxide and propylene oxide. It contains 
not less than 98.0 percent and not morę than 
103.0 percent of poloxalene. 

Padkagmg and sforage —Preserve In tight containers, 
protected from light. Storę in a cool place, 

USP Referejmce standards (11)— 

USP Po!oxalene RS 

Labeiing— Label it to indicate that it is for veterinary use 
only. 

Identification—* 

Coior reagent —Dlssolve 127 g of ammonium thiocyanate 
and 2.0 g of cobalt nitrate in 100 mL of water. 

Procedurę—Add 10 mL of ethylene chloride to 0.5 g of 
Poloxalene, and shake for 1 minutę. Add 1 mL of Coior rea¬ 
gent , and shake for 1 minutę: a blue coior is produced in 
the lower layer. 

Averag6 molecular weight— 

Phthalic anhydride-pyridine solution —Pre parę as directed in 
the test for Average molecular weight under Poloxamer . 

Procedurę —Using about 12 g of Poloxalene, accurately 
weighed, proceed as directed for Procedurę in the test for 
Average moiecular weight under Poloxamer: the average mo¬ 
lecular weight is between 2850 and 3150, 
pH (791): between 5,0 and 7.5, in a solution (1 In 40). 
Water Deferminataon, Method ia (921): not morę than 
0.4%. 


Hydroxyl value (401)— 

Esterification reagent —DEssolve 166 g of phthalic anhy- 
dride and 28 g of imidazole En 1000 ml of pyridine, and 
allow to stano for 2 hours before using. Storę in a ligbt- 
resistant bottle. 

Procedurę— Transfer a quantity of Poloxalene, determined 
by dividEng 420 by the expected hydroxyl value and accu¬ 
rately weighed, to a glass-stoppered, 250-mL conical fiask, 
and add 25,0 ml of Esterification reagent. Transfer 25,0 mL 
of Esterification reagent to a second glass-stoppered, 250-mL 
conical fiask to provide the reagent blank. Add glass beads 
to the flasks, swirl to dbsolve the Poloxa!ene, and fft both 
flasks with glass-jointed reflux condensers previously rinsed 
with 10 mL of pyridine, and heat on a steam bath for 
15 minutes. Ada 10 mL of pyridine through each condenser, 
insert the stoppers, and cool under running water for 1 min¬ 
utę. After removing the condensers, add 10mL of water 
and 1 mL of phenolphthaiein TS, and titrate with 0.5 N so- 
dium hydroxide VS to a light pink endpoint that persbts for 
at least 15 seconds. Calcufate the hydroxyl value by the 
formula: 

(56.1 IN / W){B- U) 

in which N is the normality of the 0.5 N sodium hydroxide 
titrant; W is the weight, in g, of the Poloxalene taken; B and 
U are the volumes, in mL, of 0.5 N sodium hydroxide con- 
sumed by the reagent blank and the solution of Poloxalene, 
respectively. [notę— If B minus U is greater than 10 mL, re- 
peat the test using a smaller sampte,] The hydroxyl va!ue is 
between 36.0 and 40.0. 

Cloud point —Add 10 g of Poloxalene to 190.OmL of 
water In a 250-mL beaker. Add a magnetic stirring bar, 
place on a stirrer and hot piąte, and stir until dissolutton is 
complete. Place a probe from an electronic thermometer 
with an accuracy of 0.2° tn the solution withln 3 mm of the 
stirring bar. Continue stirring at a ratę that minimfzes the 
formation of bubbles. Adjust the hot piąte so that the tem¬ 
peraturę of the solution Increases at a ratę of about 1° per 
minutę. Continue to view the solution, and record the tem¬ 
peraturę when the probe can no longer be seen. This occurs 
between 42,5° and 46.5°. 

Assay— 

Standard preparation —DIssolve an accurately weighed 
guantity of USP Po1oxalene RS in ethylene dichloride to ob- 
tain a solution hav!ng a known concentration of about 
0.1575 mg per mL. 

Assay preparation—Transfer about 1 05 mg of Poloxalene, 
accurately weighed, to a 100-mL volumetnc fiask, add 
about 85 mL of ethylene dichloride, and swirl to dlssolve. 
Dilute with ethylene dichloride to vo!ume, and mix. Transfer 
15.0 mL of this solution to a second 100-mL volumetric 
fiask, dilute with ethylene dichloride to volume, and mlx. 

Procedurę—Transfer 10.0 mL of the Standard preparation , 
the Assay preparation , and ethylene dichloride (to serve as a 
blank) to glass-stoppered tubes, add 4.0 mL of the Coior re- 
agent specified in the Identification test, shake vigorousiy for 
3 minutes, and then centrifuge for 5 minutes, Carefully re- 
move the lower ethylene dichloride layers from the three 
tubes, and using the ethylene dichloride layer from the tubę 
containing the blank to zero the spectrophotometer, deter- 
minę the UV absorbance at 630 nm of tne Solutions from 
the Standard preparation and the Assay preparation. Calcu- 
iate the percentage of poloxalene in the portion of Polox- 
alene taken by the formula: 

100(Ą,MsXG/G) 

in which Au and A$ are the absorbances of the Solutions 
from the Assay preparation and the Standard preparation , re- 
spectively; and Cj and C u are the concentrations, in mg per 
mL, of tne Standard preparation and the Assay preparation , 
respectively. 
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PoBycarbophaB _ 

Polycarbophil, 

Poiycarbophil [9003-9 7-8]. 

» Polycarbophil is polyacrylic acid cross-linked 
with divinyl glycol. 

Packaging and storage —Preserze in tlght containers. 

Identification— 

A: A dispersion (1 in 100) is orange with thymof blue TS 
and yeliow with cresol red TS, 

B: Adjust a dispersion (1 in 100) with 1 M sodium hy- 
droxide to a pH of about 7.5, A very viscous geJ is pro- 
duced. 

pH (791)—To TOg add 100 ml of water, and shake by 
mechanical means for 1 hour; the pH of the mixture is not 
morę than 4.0. 

Loss on tirying {731)—Dry it in vacuum at 45° for 4 hours: 
it loses not morę than 1.5% of its weight. 

Resitfue on ignition (281): not morę than 4,0%, 
Absorbing power—Transfer about 50 mg, accurateiy 
weighed, to an accurateiy tared 50-mL centrifuge tubę fitted 
with a tlght ciosure, Add 35 mL of sodium bicarbonate solu- 
tion (1,5 in 100), and shake manually, ventinq as necessary 
to reiease liberated carbon dioxide. Shake and vent at least 
3 times. Close the tubę tightfy, and shake vigorous[y by 
mechanical means for 60 -minutes. Centrifuge at 2000 rpm 
for 1 hour. By means of a 50-mL syringe fitted with a 
13-gauge needle, draw off the supernatant ta king care that 
the solid materiał is not disturbed. Repeat the process of the 
addition of 35 mL of sodium bicarbonate solution, of the 
shaking, and of the withdrawmg of supernatant. Accurateiy 
weigh the tubę with its contents, and caiculate the weight 
of tne absorbed solution by subtracting the weight of Poly- 
carbophil taken and the tarę weight of the tubę, The ab- 
sorbed weight is not less than 62 g per g of Polycarbophil 
on the dried basis. 

Limit of acrylic add— 

pH 3.0 phosphate buffer —Prepare 0,01 M monobasic po- 
tassium phosphate, and adjust with phosphorie add to a pH 
of 3.0 ± 0.5. 

Mobile phase —Prepare a degassed solution consisting of 
pH 3,0 phosphate bumer and methano! (S:2). 

Standard solution —Dissoke an accurateiy weighed quan- 
tity of acrylic acid in water to obtain a solution containing 
1.0 mg per mL. Dilute quantitativeiy, and stepwise if neces¬ 
sary, with a 2.5% alum solution to obtain a solution having 
a known concentration of about 30 pg per ml. 

Test solution —Transfer about 0.1 g of Polycarbophil into a 
vial. Add 20 mL of a 2,5% alum solution and mix. Heat at 
50° for 20 minutes, then shake for 1 hour, centrifuge, and 
filter. 

Chromatographic system (see Chromatography {621))—The 
liquid chromatograph is eouipped with a 210-nm detector 
and a 3.9-mm x 30-cm column that contains packing LI. 

The flow ratę is about 2.0 mL per minutę. Chromatograph 
the Standard solution, and record peak responses as directed 
for Procedurę: the relative standard deviation for replicate 
injections of the Standard solution is not morę than 5,0%, 
and the tailing factor is not morę than 2.5. 

Procedurę —Sęparately inject egual volumes (about 20 pL) 
of the Standard solution and the Test solution into the chro¬ 
matograph, record the chromatograms, and measure the re- 
sponse for the acrylic acid peak. Caiculate the percentage of 


acrylic add in the portion of Polycarbophil taken by the 
formula: 

(0.002C/ W)(ru/r s ) 

in which C is the concentration, in pg per mL, of acrylic 
add, W is Lhe weight, in g, of Polycarbophil taken, and ru 
and rs, are the acrylic add peak responses obtained from the 
Test solution and the Standard solution , respectively: not 
morę than 0.3% acryfic add is found. 

Limit of ethyl acetate— 

Interna! standard solution —Dissofve an accurateiy 
weighed guantity of methyl ethyl ketone in methano!, and 
dilute quantitativefy, and stepwise if necessary, to obtain a 
solution having a known concentration of about 0.075 mg 
per mL. 

Standard solution —DissoJve 0.225 mg, accurateiy 
weighed, of ethyl acetate into a 10-mL \/olumetric fiask. Add 
2,0 mL of the Internal standard solution , dilute with metha- 
nol to vo!ume, and mix. 

Test solution —Transfer about 50 mg of Polycarbophil into 
a 10-mL volumetrfc fiask, Add 2.0 mL of the internal stan¬ 
dard solution , dilute with methanol to volume, and mix, 

Chromatographic system (see Chromatography {621))—The 
gas chromatograph fs eguipped with a flame-ionization de¬ 
tector and a 10-ft. x 2-mm column that contains 1% liguid 
phase G25 on support SI 2. The column is maintained at 
about 160°, and the injection port and detector błock are 
maintained at about 250°. The carrier gas is dry helium 
flowing at a ratę of about 30 mL per minutę. Chromato¬ 
graph the Standard solution, and record the chromatogram 
as directed for Procedurę: the refative retention times are 
about 1.3 for ethyl acetate, and 1.0 for methyf ethyl ketone, 
and the relative standard deviation for replicate injections of 
the ethyl acetate peak is not morę than 2%. 

Procedurę—Separately inject egual volumes (about 2 uL) 
of the Test solution and the Standard solution into the chro¬ 
ma tograph, record the chromatograms, and measure the re¬ 
sponses for the major peaks, Caiculate the percentage of 
ethyl acetate rn the portion of Polycarbophil taken by the 
formula: 

(0.001 C! W){Ru!Rs) 

in which C is the concentration of ethyl acetate, in pg per 
mL, W is the weight of Polycarbophil, in g, and R u and 
are the ratios of the responses of the ethyl acetate peak to 
the methyl ethyl ketone peak obtained from the Test solu¬ 
tion and the Standard solution, respectively: not morę than 
0,45% is found. 


PoByethylene GiycoB 3350 

P o ly (oxy-1 ,2 - et h a n e d iy I), a- hy d ro- co- hy d roxy -; 

1,2-Ethanediol, homopolymer [25322-68-3}. 

DEFINITION 

Polyethylene Glycol 3350 is an addition polymer of ethylene 
oxide and water, represented by the formula 
H{OCH 2 CH 2 )nOH, in which n represents the average num- 
ber of oxyethylene groups. The apparent weight-average 
molecular weight is 301 5-3685 g/mol (Da), it contains 
NLT 97,0% and NMT 103.0% of polyethylene glycol 
3350, calculated on the anhydrous basis, It may contain a 
sultable antioxidant 

IDENTIFICATION 

* A. INFRAHED Absorptiom (1 97F}or(197A): Use a thin film 
of test spedmen, melted if necessary, in the rangę from 
4000 to 650 cm 1 , when the measurement is performed 
by using (T97F). 
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*> B. CHROMATOGRAPHIC IDENTITY 

Analysis: Proceed as directed rn the Assoy. 

Acceptance criteria: The retention time of the major 
peak of the Sampfe solution corresponds to that of the 
Standard soiutton. 

ASSAY 
s procedurę 

Mobile phase: 50 pg/mL of sodium azide in water 
Standard solution; 20 mg/mL of USP Polyethylene Gly- 
col 3350 RS in Mobile phase 

Sample solution: 20 mg/mL of Polyethylene Clycol 
3350 in Mobile phase 
Chromatographic system 
(See Chromatograpny {62^\ System Suitability.) 

Modę: LC 

Detector: Differential refractive index 

Columns 

Cuard: 6-mm x 4-cm; ó-iim packing L25 
Analytical: 7.8-mrn x 30-cm; ó-pm packing L25 
Temperatures 
Detector: 35 ± 1 ° 

Column: 35 ±1° 

Flow ratę: 0.8 rn L/min 
Injection volume: 20 piL 
System suitability 
Sample: Standard solution 

[Notę—T he retention time for polyethylene gtycof 3350 
is about 8,5 min ] 

Suitability reguirements 
Relative standard deviation: NMT 1.5% 

Analysis 

Samples: Standard solution and Sample solution 
Ca Iculate the percentage of polyethylene glycol 3350 
[HfOCH^ChhJnOH] in the portion of Polyethylene Gly- 
co! 3350 taken: 

Result - (ry/cs) x (G/Cu) x 100 

fu = peak response from the Sample solution 

r$ - peak response from the Standard solution 

G - concentration of USP Polyethylene Glycol 
3350 RS in the Standard sofution (mg/mL) 

Cu = concentration of Polyethylene Glycol 3350 En 
the Sample sofution (mg/mL) 

Acceptance criteria: 97.0%”103.0% on the anhydrous 
basls 

IMPURITIES 

O RESIDUE ON 1GN1TION (281) 

Sample: 2 g 

Analysis: Proceed as directed, moistening the residue 
with 2 mL of sulfuric acid, 

Acceptance criteria: NMT 0.1% 

Delete the folfowing: 

*• Heavy Metals (231) 

Test preparation; 4.0 g in 5.0 mt of 0.1 N hydrochloric 
acid. Dilute with water to 25 mL. 

Acceptance criteria: NMT 5 (.tg/g# mi nan- 2 om 
* Limit of Ethylene oxide and Dioxane 

Analysis: Proceed as directed In Ethylene Oxide and Di- 
oxane (228), Method !L 
Acceptance criteria 
Ethylene oxide: NMT 1 pg/g 
Dioxane: NMT 10 pg/g 

a Limit of Ethylene Glycol and Diethylene Glycol 

Mobile phase: 50 pg/mL of sodium azide in water 
Eluant: Water 

Standard stock solution: 10 mg/g of USP Diethylene 
Glycol RS and 10 mg/g of USP Ethylene Glycol RS in 
Eluant 

Standard solution: Transfer 0.1 g of Standard stock so- 
lution to a 1 00-mL vo!umetric fiask. Dilute with water to 


vo!ume. The Standard solution contains 0,01 mg/mL of 
USP Diethylene Glycol RS and 0.01 mg/mL of USP Eth- 
ylene Glycol RS. 

Sample solution: 10 mg/mL of Polyethylene Glycol 
3350 in Eluant 
Chromatographic system 
(See Chromatograpny (62^) f System Suitability.) 

Modę: LC 

Detector: Differential refractive index 
Column: 7.8-mm x 30-cm; 7-j.im packing L89, 125-A 
porę size 
Temperatures 
Detector: 35 ± 1 ° 

Column: 35 ±1° 

Flow ratę: 0.5 mL/min 
Injection vo!ume: 100 pL 
Run time: 30 min 
System suitability 
Sample: Standard solution 

[Notę—T he re!ative retention times for diethylene glycol 
and ethylene glycol are 1,0 and 1.1, respectively.J 

Suitability requirements 

Resolution: NLT 0.9 between diethylene glycol and 
ethylene glycol 
Analysis 

Samples: Standard solution and Sample solution 
Calculate the percentage of diethylene glycol (or ethyl¬ 
ene glycol) in the portion of Polyethylene Glycol 3350 
taken: 

Result - (ry/is) x (G/Cu) x 100 

fu = peak response of diethylene glycol (or 

ethylene glycol) from the Sampfe solution 
r s - peak response of diethylene glycol (or 

ethylene glycol) from the Standard sofution 
G ” concentration of USP Diethylene Glycol RS (or 
USP Ethylene Glycol R5) In the Standard 
solution (mg/mL) 

Cu - concentration of Polyethylene Glycol 3350 in 
the Sample solution (mg/mL) 

Acceptance criteria 
Ethylene glycol: NMT 0.062% 

Sum of diethylene glycol and ethylene glycol: NMT 

0 . 2 % 

» Limit of Formaldehyde and Acetaldehyde 
Solution A: Water 
Solution B: Acetonitnle 
Mobile phase: See Tobie T 


Table 1 


Time 11 

(min) 

Solution A 

_ 

Solution B 
(%) 

0 

50 

50 

11 

0 

100 


11 The equifjbration time is 5 min. 


[Notę—U se amber containers and amber autosampier 
vials.] 

2,4-DNPH solution: Transfer 250 mg of 2,4-dini- 
trophenylhydrazine (2,4-DNPH) to a 50-mL volumetric 
fiask, aod 20,0 ml of aceton!trile, and swirl to mix* * Add 
3,0 mL of hydrochloric acid to the fiask, and swirl to 
mix. Sonicate untif all sofids are drssoked, and dilute 
with acetonitnle to volume, 

Formaldehyde-2,4-DNPH solution: 100 pg/mL of alde- 
hyde equivalent in acetonitnle 1 

Aceta!dehyde-2,4-DNPH solution: 1 000 jug/mL of aide- 
hyde equivalent in acetonitnle 2 

Formaldehyde stock solution: Transfer 500 jj± of For- 
maldehyde-2,4-DNPH solution to a 10-mL volumetnc 

1 Available from Sigma-AJdrich Corporation, or equivalent. 

*Availab!e from SEgma-Aldrich Corporation, or equlvalent. 
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fiask, Dilute with acetonitrile to volume. The formalde¬ 
hyde concentration is 5,0 pg/mL. 

Acetaldehyde stock solution: Transfer 500 pL of Acetal- 
dehyde-2,4-DNPH solution to a 10-mL volumetric fiask. 
Dilute with acetonitrile to volume. The acetaldehyde 
concentration is 50,0 pg/mL. 

Standard solution: Transfer 1*5 mL of Formaldehyde 
stock solution and 1 ,2 mL of Acetoldehyde stock solution 
to a 10-nriL voiumetric fiask. DiJute with acetonitrile to 
volume, and mix well. The concentrations of formalde¬ 
hyde and acefaldehyde are 0.75 and ó.Oug/mL, 
respectively, 

Sample solution: Transfer 0*5 g of Polyethylene Gfycol 
3350 to a 10-mL volumetric fiask* Ado 1 *0 ml of aceto- 
nitrile to the fiask, and swirJ to dfssolve the sample. Add 
2.0 mL of 2,4-DNPH solution to the fiask, and swirl to 
mix. AElow the solution to react for 15 min, then dilute 
with acetonitrile to volume. 

Chromatographic system 
(See Chroma tog ropny (621), System Suita bil i ty.) 

Modę: LC 

Detector: UV 360 nm 

Coiumn: 3.0-mm x 1 5-cm; 3.5-Lim packina L7. 80-A 
porę stze 

Coiumn temperaturę: 30 ± 1 0 
Flow ratę: 0.65 mL/min 
Injection volume: 5 pL 
System suitabilrty 
Sample: Standard solution 

[Notę —The relative retention times for formaldehyde 
and acetaldehyde are 1,0 and 1*2, respectiyeiy.] 
Suitability requirements 
Resolution: NLT 2.0 between formaldehyde and 
acefaldehyde 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the content of formaldehyde (or acetafde- 
hyde), in jig/g, in the portion of Polyethylene Gtyeof 
3350 taken: 

Result - (fu/r s ) X (Cj/C u) 

r u = peak response of formaldehyde (or 

acetaldehyde) from the Sample solution 
r$ - peak response of formaldehyde (or 

acetaldehyde) from the Standard solution 
Cs = concentration of formaldehyde (or 

acetaldehyde) in the Standard solution 
(jig/mL) 

Cu - concentration of Polyethylene Glycol 3350 in 
the Sample solution (g/mL) 

Acceptance criteria 
Formaldehyde: NMT 1 5 pg/g 
Sum of formaldehyde and acetaldehyde: NMT 
200 pg/g 

SPEOFIC TESTS 

0 APPARENT WEIGHT-AVERAGE Molecular Weight and 
POLYDfSPERSITY 
Mobile phase: Water 

Standard solution: 1.0 mg/mL each of five polyethyf- 
ene glycol standards with molecular weights of 1000, 
2000, 3000, 4000, and 6000 g/mol (Da) in Mobile 
phase. Pass a portion of the solution through a 0,45-pm 
polytetrafluoroethylene (PTFE) syringe fifterT Discard the 
first 2 mL, and transfer the solution for analysis, 

Sample solution: 1*0 mg/mL of Polyethylene Glyco! 

3350 in Mobile phase. Pass a portion of the solution 
through a 0.45-jim PTFE syringe fifterT Discard the first 
2 mL, and transfer the solution for analysis. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 


Modę: LC 

Detector: Dtfferential refractive mdex 
Coiumn: 7.8-mm x 30-cm; 6-pm packing L37 

Temperatures 
Detector: 35 ± 1 0 
Coiumn: 35 ± I* 5 
Flow ratę: 0,8 mL/min 
Injection volume: TOpL 
Run time: 18 min 
Analysis 

Samples: Standard solution and Sample solution 
Separately tnject equal volumes of the Standard solu¬ 
tion and the Sample solution Ento the chroma tog rap h, 
record the chroma tog rams, and determine the elu- 
tion peak maxima and the correspondrng retention 
times for the five polyethylene glycol standards, 
CaMbration curve: Plot the retention times on the x- 
axis against the log M P { M P : peak molecular weights) 
on the y-axis for the peaks from the polyethylene gly¬ 
col standard to generate a calibration curve using suit- 
able gel permeation chroma tog raphy or size exdusion 
chromatography (GPC/SEC) software. 

Calculatlons: Compute the data using the same GPC/ 
SEC software, and determine the number- and weight- 
average molecular weights, Mn and Mw, In g/mol (Da), 
respectively, for the chromatogram of the Sample 
solution. 

Calculate the polydispersity for Polyethylene Glycol 


Result = Mw/Mn 

M w - weight-average molecular weight from the 
Sample solution (g/mol) 

M n = number-average molecular weight from the 
Sample solution (g/mol) 

Acceptance criteria: The value of apparent weight-av- 
erage molecular weight is 3015-3685 g/mol. Polydis¬ 
persity is 90%-110% of the value stated on the fabet or 
within the rangę indlcated on the label. 

* Hydhoxyl Value 

Phthalic anhydride solution: Place 49.0 g of phthalic 
anhydride into an amber bottle, and dissolye in 300 mL 
of pyridlne from a freshfy opened bottle or pyridine 
that has been freshly distilfed over phthalic anhydride, 
Shake yigorously until completely dissoJved, Add 7 g of 
imidazole, swirl carefully to dissolve, and allow to stand 
for 16 h before using, 

Sample solution: Carefully tntroduce 25.0 mL of 
Phthalic anhydride solution into a dry, heat-resistant 
pressure bottle* Add 12.0 g of Polyethylene Glycof 
3350. Add 25 mL of pyridine, from a freshly opened 
bottle or pyridine that has been freshly distillecl over 
phthalic anhydride. Swirl to dissolve, insert the stopper 
in the bottle, and wrap it securely in a cloth bag. 

Blank: 25.0 mL of Phthalic anhydride solution plus any 
additional pyridine added to the bottle 
Analysis: Immerse the bottle in a water bath main- 
tained at a temperaturę between 96° and 100°, to the 
same depth as that of the mixture in the bottle. Re- 
move the bottles from the bath after 5 min and, with- 
out unwrapping, swirl for 30 s to homogenize. Heat in 
the water bath for 60 min, then remove from the bath, 
and allow it to cool to room temperaturę. Uncap the 
bottfe carefully to release any pressure, remove from 
the bag, add 10 mL of water, and swirl thoroughiy. 

Walt 2 min, add 0.5 mL of a solution of phenolphthaj- 
ein in pyridine (1 in 100), and titrate with 0.5 N $ 0 - 
dium hydroxide VS to the first pink color that persists 
for 15 s. Perform a blank determination. 

Calculate the hydroxyE value: 

Result = [M r x (V B - V s ) x N]f W 


J Mi El Epore® Miller® LCR HPLC syringe filters with hydrophtlic PTFE mem¬ 
branę is suitabie, or any otber equivalent fi!ter. 
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H = molecular weight of potassium hydroxide, 

56,11 

Vb - volume of 0,5 N sodium hydroxide consumed 
in the blank test (mL) 

Vs - vo!ume of 0.5 N sodium hydroxide consumed 
in Ehe actual test (mL) 

N “ exact normaiity of the sodium hydroxide 
solution 

W = weight of Polyethylene ClycoE 3350 taken for 
the test (g) 

Aeceptanee criteria: 30-38 

O AC1DITY AND ALKALfNOTY 

Sample solution: DissoK/e 5.0 g of Polyethylene Glycol 
3350 in 100 mL of carbon droxide-free water. 

Analysis: Add 0.3 mL of a saturated sofution of potas* 
sium chloride into the Sample solution, The test sofution 
should be maintained at 25 ± 2 d during the measure- 
ment. Measure the pH following pti (791). 

Acceptance criteria: 4.5-7.5 
* Water Determination (921), Method I 
Sampie: 2,0 g 

Acceptance criteria: NMT 1.0% 

ADDITIONAL REQUIREMENTS 

o Packaging and Storage: Preserve in tight containers, 
protected from direct sunlighf. Avoid exposure to exces- 
sive beat, 

o Labeung: Labei it to indicate its polydispersity (M w /Mn) 
or its polydispersity rangę. Labei it to indicate the name 
and amount of any added antioxidant 
O USP Reference Standards {11) 

USP Diethylene Glycol RS 

USP Ethylene Glycol RS 

USP Polyethylene Glycol 3350 RS 


Polyethylene Glycol 3350 and 
Electrolytes for Orał Solution _ 

(Prior to August 1, 2012, the current prac lice of labeiing the ortide 
of commerce with the nome PEG 3350 and Electrolytes for Orał 
Solution moy be contlnued. Use of the name Polyethylene Glycol 
33S0 and Electrolytes for Orał Solution will be permitted as of Au¬ 
gust 7, 2007 t but the use of this name will not be mandatory untll 
August 12, 2012. The 60-month extension will provide the time 
needed by the manufacturers and users fo make necessary chan ges.) 


» Polyethylene Glycol 3350 and Electrolytes for 
Orał Solution is a mixture of Polyethylene Glycol 
3350, Sodium Bicarbonate, Sodium Chloride, So¬ 
dium Sulfate (anhydrous), and Potassium Chlo¬ 
ride. When constituted as directed in the labeiing 
it contains not less than 90.0 percent and not 


morę than 11 0.0 
of polyethylene g 


□ercent of the labeled amounts 
jycol 3350, potassium (K + ), so¬ 
dium "(Na + ), bicarbonate (HC0 3 *), chloride 
(CE), and sulfate (S0 4 = ), the labeled amounts per 
L being 1 0 mmol (1 0 mEq) of potassium, 

125 mmol (125 mEq) of sodium, 20 mmol (20 
mEq) of bicarbonate, 35 mmol (35 mEq) of chlo¬ 
ride, and 40 mmol (80 mEq) of sulfate. 


Packaging and storage— Pres er ve in tight containers. 

USP Reference standards (11)— 

USP Polyethylene Glycol 3350 RS 

CompBeteness of soBoilon (641): meets the require- 
ments. 


identificatioti— 

A: The IR absorption spectrum of a minera! oil dtspersion 
of it in a caldum fluoride celt exhibits maxjma only at the 
same wavelengths as that of a similar preparation of USP 
Polyethylene Glycol 3350 RS, 

B: A solution (1 in 20) responds to the tests for Sodium 
(191), Potassium (191), Bkarbonate (191), Sulfate {191), and 
Chloride (191). 

pH (791): between 7,5 and 9.5, m the solution prepared 
as directed in the labeiing. 

Umformity of dosage units (905): meets the reguire- 
ments. 

OsTnolaliiy and Osmolarity (785), OsmoflaBity: between 
235 and 304 mOsmol, in the solution prepared as directed 
in the labeiing, 

Assay for potassium and sodium— 

Mobile phase —Di lute 0,5 mL of nitric acid with water to 
obtain 4000 mL of solution. Degas, and place the solution 
in a suitable plastic Container. Make adjustments if necessary 
(see System Suitability under Chromatography (621)). 

Interna! standard solution—D lssolve a suitable quantity of 
ammonium bromide in water to obtain a solution having a 
concentration of about 2 mg per mL. 

Standard preparation—^ To a 100-mL volumetric fiask trans¬ 
fer about 90 mg of potassium chloride, previously dried at 
105° for 2 bours and accurately weighed, and about 
880 mg of sodium chloride, previously dried at 105 n for 
2 hours and accurately weighed, di lute with water to vol- 
ume, and mlx. Transfer 5.0 mL of this solution to a 500-mL 
volumetric fiask, add 10.0 mL of Internal standard solution f 
diiute with water to volume, and mix. Pass this solution 
through a fiiter having a 0.5-pm or finer porosiły, and storę 
the filtrate in a suitable plastic Container. This Standard prep¬ 
aration contains about 9 pg (0.0001 2 mEq) of potassium 
chloride and about 88 jig (0.0015 mEq) or sodium chloride 
per mL. 

Assay preparation —Constrtute the eon ten Es of a Container 
of Polyethylene Glycol 3350 and Electrolytes for Orał Solu¬ 
tion with an accurately measured volume of water, as spęd- 
fied in the labeiing. Transfer 6.0 mL of this stock solution, 
equivalent to about 0.06 mEq of potassium, to a 500-mL 
volumetrfc fiask, add 10 ml of Interna! standard solution di- 
lute with water to volume, and mix. This solution contains 
about 0,00012 mEq of potassium and 0.0015 m£q of so¬ 
dium per mL, [notę —Reserve Lhe remainlng portion of the 
stock solution for the Assay for bicarbonate, and reserve the 
remainrng portion of the Assay preparation for the Assay for 
chloride and sulfate and the Assay tor polyethylene glycol 
3350.] 

Chromatographic system (see Chramatography (621))—The 
liquid chromatograph is equipped with a conductiyity de- 
tector, a 4-mm x 5-cm guard column containing packing 
LI 7, and a 4-mm x 30-crn analytical column maintained at 
35 ± 1° containing packing LI 7. The flow ratę is about 
0.9 mL per minutę, Chromatograph the Standard prepara¬ 
tion as directed for Procedurę: the relative retention times are 
about 0.6 for sodium, 0,8 for ammonium, and 1.0 for po¬ 
tassium; the resołution, R, between the sodium and ammo¬ 
nium peaks is not less than 1.1, and between the ammo¬ 
nium and potassium peaks is not less than 0,9. [notę— 
Maintain column backpressure at less than lOOOpounds per 
square inch. Backpressure may be reduced by changing tne 
in-!ine filters and frits in the cotumns. Column efficiency 
may be improved by backflushing the analytical column 
with 30 mL of 0.1 N nitric add or by Eniecting four succes- 
sive 100-pL portions of 0.1 N nitric acici into the 
chromatograph.] 

Procedurę —[notę— Use peak heights where peak re- 
sponses are indicated.j Separately inject equal volumes 
(about 10 pL) of the Standard preparation and the Assay 
preparation into the chromatograph, record the chromato- 
grams, and measure the responses for the major peaks. Cal- 
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tulate the mEq of potassium per L of constituted Orał Solu- 
tion Eaken by the formula: 

(500 / 74«p55)(C / 6)(rtif / ftj) 

in which 74.55 \s the molecular weight of potassium chlo- 
rrde; C is the concentration, in pg per mL, of potassium 
chloride in the Standard preparatton; and R 0 and /?* are the 
eak response ratios of potassium to ammonium obtained 
om the Assay preparatton and the Standard preparatton , re- 
spective1y, Calculate the mEq of sodium per L of constituted 
Ora! Solution taken by the formula: 

(500 / 58.44)(C/ 6)(/?o / fts) 

in whkh 58.44 is the molecular weight of sodium chloride; 
C is the concentration, in jag per mL, of sodium chloride in 
the Standard preparation; and R v and Ra are the peak re¬ 
sponse ratios of sodium to ammonium obtained from the 
Assay preparation and the Standard preparation, respectively. 
Assay for bicarbonate—Transfer 400.0 mL of the stock 
solution remaimng from the Assay for potassium and sodium , 
equivalent to about 672 mg of sodium bicarbonate (8 mEq), 
to a suitabie Container, add methyl red TS, and titrate with 
1 N sulfuric add VS. Calculate the mEq of bicarbonate 
(HCOr) per L of constituted Orał Solution taken by the 
formula: 

2,5 Va 

in which V Ą is the volume, in mL, of t N sulfuric acid con- 
sumed. 

Assay for chloride and sulfate— 

Mobile phase— Transfer 34 g of borie acid, 8.6 g of iith- 
ium hydroxide, 23,5 mL of gluconic acid solution (1:1), and 
125 mL of glycerin to a 1000-mL volumetric fiask, dissolve 
in water, dMute with water to volume, and mrx, Add 15 mL 
of this buffer solution to 865 ml of water, móc, and degas 
Add 120 mL of acetonitrile, mix, and degas. [ngti —Protect 
the Mobile phase from air to prevent absorption of carbon 
dioxide.] Make adjustments if necessary (see System Suitabii- 
ity under Chromatography (621)). Increasing the proportion 
of buffer solution decreases the retention times of the 
analytes. 

Internai standard solution —Dissoke a suitabie guantity of 
ammonium bromide in water to obtain a solution having a 
concentration of about 2,2 mg per mL. 

Standard preparation—' To a 100-mL volumetric fiask trans¬ 
fer about 246 mg of sodium chloride (4.2 mEq), previous!y 
dried at 105 q for 2 hours and accurately weighed, and 
about 682 mg of anhydrous sodium sulfate (9.6 mEq), pre- 
viously dried at 105° for 2 hours and accurately weighed, 
dilute with water to volume, and mix. Transfer 5,0 mL of 
this solution to a 500-mL valumetric fiask, add 10.0 mL of 
Internai standard solution, dii u te with water to volume, and 
mix. Filier this solution through a 0.5-|im or finer porosity 
fil ter, and storę the filtrate in a suitabie glass Container. This 
Standard preparation contains about 24.6 pg of sodium chlo- 
ride (0.00042 mEq of chloride) and about 68.2 pg of so¬ 
dium sulfate (0.00096 mEq of sulfate) per mL. 

Assay preparation— Use the Assay preparation prepared as 
directed in the Assay for potassium and sodium. Thrs solution 
contains about 0,042 mEq of chloride and 0.096 mEq of 
sulfate per mL, 

Chromatographk system (see Chromatography {621 })—The 
liquid chromatograph is equipped with a conductivity de- 
tector, a 4-mm x 5-cm guaro column containing packing 
L23, and a 4-mm x 30-cm analytical column maintained at 
35 ± 1° containing packing L23. The fłow ratę is about 
0.9 ml per minutę. Chromatograph the Standard prepara¬ 
tion as directed for Procedurę: the relath/e retention times are 
about 0.25 for chloride, 0.4 for bromide, and 1.0 for sulfate, 
the resolution, /?, between the chloride and bromide peaks 


is not less than 1,5 and between the bromide and sulfate 
peaks is not less than 4,5. [notę— Maintain column back- 
pressure at less than 1000 pounds per square inch, Back- 
pressure may be reduced by changing the indine filters and 
frits tn the columns. Column effidency may be improved by 
backflushing the analytical column with 50 mL of the buffer 
solution used to prepare the Mobile phase.] 

Procedurę—{NOTĘ—Use peak heights where peak re- 
sponses are indicated,] Separately inject equa| volumes 
(about 10 jiL) of the Standard preparation and the Assay 
preparation into the chromatograph, record the chroma to- 
grams, and measure the responses for the major peaks, Cal¬ 
culate the mEq of chloride per L of constituted Orał Solution 
taken by the formula: 

(500/58,44)(C7 6)(Pii/fii) 

in which 58,44 is the molecular weight of sodium chloride, 

C is the concentration, in pg per mL, of sodium chloride in 
the Standard preparation , and Ru and /? s are the peak re¬ 
sponse ratios of chloride to bromide obtained from the As¬ 
say preparation and the Standard preparation , respectively, 
Calculate the mEq of sulfate per L of constituted Ora! Solu¬ 
tion taken by the formula: 

(500/71,02){C/ 6)(Py / R$) 

in which 71.02 is one-half of the molecular weight of so¬ 
dium sulfate, C is the concentration, in pg per mL, of anhy¬ 
drous sodium sulfate in the Standard preparation, and R u 
and are the peak response ratios of sulfate to bromide 
obtained from the Assay preparation and the Standard prepo- 
rotlon , respectively. 

Assay for polyethylene glycol 3350— 

Sali solution —Prepare a solution in water containing 
0.35 mg of sodium chloride, 0.18 mg of potassium chloride, 
0.40 mg of sodium bicarbonate, 1,37 mg of anhydrous so¬ 
dium sulfate, and 0,88 mg of ammonium bromide per mL. 

Mobile phase —Di lute 40,0 mL of Salt solution with water 
to 1000 mL Make adjustments if necessary (see System Suit • 
ability under Chromatography (621)), 

Standard preparation —Transfer about 360 mg of USP Pol¬ 
yethylene Glycol 3350 RS, accurately weighed, to a 500-mL 
volumetric fiask, add 20.0 mL of Salt solution and about 
250 mL of water, dissolve by swirling, dilute with water to 
volume, and mix. This Standard preparation contains about 
072 mg of polyethylene glycol 3350 per ml. 

Assay preparation— Use the Assay preparation, prepared as 
directed in the Assay for potassium and sodium. Tnis solution 
contains about 072 mg of polyethylene glycol 3350 per mL, 

Chromatographk system (see Chromatography (621))— 

[NOTĘ—Use peak heights where peak responses are indi- 
cated.] The liquid chromatograph is equipped with a refrac- 
tive »ndex detector maintained at 34 ± 0.5 C , a 7.8-mm x 
4.5-cm guard column containing packing L25, and a 7.8- 
mm x 30-cm analytical column containing packing L25 and 
maintained at ambient temperaturę. The ffow ratę is about 
1 mL per minutę, Chromatograph the Standard preparation 
as directed for Procedurę : the refative standard deviation for 
replicate injections is not morę than 1.5%. [notę —Maintain 
column backpressure at less than 1000 pounds per square 
ineh, Backpressure may be reduced by cleaning the frits in 
the guard column or by repiacing the guard column. Base- 
fine drift may be reduced by maintainina strict control of 
ambient temperaturę, by insulating the lines, the Mobile 
phase reservoir, and the columns, and by increasing the 
ttme of equilibration.] 

Procedurę—Separately inject equal volumes (about 20 uL) 
of the Standard preparation and the Assoy preparation into 
the chromatograph, record the chromatograms, and meas¬ 
ure the responses for the major peaks. Calculate the eon- 
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tent, In g, of poiyethylene glyco! 3350 per L of constituted 
Orał Solution taken by the formula; 

500(C/ 6)(ruf r$) 

in which C i s the concentrabon, in mg per mL, of polyethyi- 
ene glycol 3350 in the Standard preparation , and ru and r% 
are the poiyethylene glycol 3350 peak responses obtained 
from the 455oy preparation and the Standard preparation , re- 
spectiveiy. 



Fnłympći R fT X T 


03 -CHj — CH ł —H -CH, 



Q 6 H 9B Nt60i 3 1203.48 

Pojymyxin BI: 

N“[(5)-4-Amino-l -{[(25,3 ft)-l -{[{5)‘4-amino-1 -oxo-1 -({{35,65, 

95.125.155.185.215) -6,9,l 8-tns(2-ammoethyl)-l 5-benzyl- 
3-[(/?)-l-hydroxyethy[]-12-i5obutyk2,5,8,11,14,1 7, 
2Q-heptaoxo-1,4,7,l 0,1 3,16,19-neptaazacydotncosan- 
21 -yl}amino)butan-2-yl]amino}-3-hydroxy-l -oxobutan- 

2- y 1] a m Eno}-1 -oxQbutan-2-y]]-6-methy locta na m ide 
[4135-11-9]. 

CssHofiNh fiOn 1189.45 

Polymyxin B2: 

W-[(5)-4“Amino-l-{[(25,3R)-1 -{[(5)-4-amino-1 -oxo-1 “({(35,65, 
95,125,155,1 85,21 5) 6,9,18-tris(2-aminoethyJ)-15-benzyl- 

3- [(jR)- 1 -hydroxyethyl]“12-isobutyl-2,5,8,11,14,1 7, 
2Q-heptaoxo-1,4,7,10,1 3,1 6,19-neptaazacyelotneo5an- 
21 -yl}amEno)butan-2-yl]amino}-3~hydraxy-1 -oxobutan- 

2- yf]amEno}-1-oxabutan-2-yl]-ó-methylheptanarmde 
[34503-87-2]. 

QsH9fiN lfi Oi3 1189.45 

Polymyxin B3: 

N-[(5)-4-Amino-1 -{[(25,3/?)-1 -{[(5)-4-amino-1 -oxo-1 -({(35,65, 

95.125.155.185.215) -ć,9,l 8-tns(2-aminoethyi)-15-benzyl- 

3- [(R)-1-hydroxyethyl]-l 2-isobutyl-2,5,8,11,14,1 7, 
20-heptaoxo-1,4,7,10,l 3,1 6,1 9-neptaazatydotriCGSan- 
21 “y]}amino)bufan-2-yJ]amino}-3-hydroxy-l-oxobutan- 

2- y[]amtno}-l-oxobLitan-2-yf]octanamide [71140-58-4]. 

CsaHfltNuOn 1203.48 

Polymyxin BI -I: 

W-[(5)-4-Amino-1 -{[(2S,3R)-1 -{[(5)-4-amino-1 -oxo-1 -({(35,65, 
95,125,15 5,185,21 5)-6,9,1 8-tris(2-am inoethyl)-15 -benzyl- 

3- [(fi)-1 -hydroxyethyl]-12-[(5)-sec-butyl]-2,5,8,l 1,14,1 7, 
20-heptaoxo-l ,4,7,10,1 3,1 6,19-heptaazacydotricosan- 
21 -yf}amino)butan-2-yl]ammo}-3-hydroxy-1 -oxobutan- 
2-yf]amino}-l-Qxobutan-2-yl]-ó-methyloctanarrude. 

Polymyxin B, suifate; 

Polymyxin B sulfate [1405-20-5]. 

Polymyxin B [1404-26-8]. 


DEFINmON 

Po!ymyxin B Sulfate is the sulfate salt of a kind of 
polymyxin, a substance produced by the growth of Badl- 
ius polymyxa (Prazmowskl) Mig ula (Fam. Badllaceae), or a 
mixture of two or morę such salts, It has a potency of 
NIT 6000 Polymyxin B units/mg, calcu la ted on the dried 
basis. 

IDENTIFICATION 

• A, The retention times of the major peaks of the Sampie 

solution correspond to those of the Standard solution, as 
obtained in the test for Composition of Palymyxins. 

O B 

Solution A: 1 0 mg/mL of cupric sulfate 
Sampie solution; BissoDe 2 mg in 5 mL of water. 
Analysis: To the Sampie solution add 5 ml of 2.5 N so- 
dium hydroxide, and mix. Add 5 drops of Solution Ą 
shaking after the addition of each drop. 

Acceptance criteria: A reddish-vfołet cotor is produced. 
® C. Identification Tests—General (191), Sulfate : A 
50-mg/ml_ solution of Poiymyxin B Sulfate meets the 
reguirements. 

ASSAY 

• Procedurę 

Analysis; Proceed with Polymyxin B Sulfate as directed 
for Antibiotics — Microbia! Assays (81). 

Acceptance criteria: NLT 6000 Polymyxin B units/mg 
on the dried basis 

IMPURITIES 

■ Residue on Ignition (281) 

Analysis: Proceed as directed in the chapter, moisten- 
ing the charred residue with 2 mL of nitric acid and 
5 drops of sulfuric acid. 

Acceptance criteria: NMT 5,0% where used for pre- 
scription compounding 

Change to read : 

• ORGAN1C IMPURITIES 

Buffer, Mobile phase, Diluent, Standard solution, 
**us*v 0 Sampie solution, Chromatographic system, 
*and System suitability: A ^ P ^ Proceed as directed in 
the test for Composition of Pofymyxlns. 

mP40 

Analysis 

Samples: A Standard solution (the Standard solution is 
used to determine the disregard limit) andi^o Sampie 
solution 

Calculate the percentage of each impurity in the por- 
tion of Polymyxin B Suifate taken; 

Result - (r^/rr) x 100 

r u - peak response of each impurity from the 
Sampie solution 

n “ sum of the responses of aII peaks from the 
Sampie solution 

Acceptance criteria: Disregard any peak less than 
*0.007 times the peak response of tne polymyxin 
BI peak from the Standom solution.Ausw 
Any ]ndividual impurity: NMT 3.0% 

Total impurities: NMT 17.0% 

SPECIFIC TESTS 
o PH (791) 

Sampie solution: 5 mg/mL 
Acceptance criteria: 5,0-7.5 
O Loss on Drying (731) 

Analysis: Dry 1 00 mg in a capillary-stoppered bottle 
unoer vacuum at 60° for 3 h. 

Acceptance criteria: NMT 7.0% 

« Sterility Tests (71): Meets the reguirements where the 
labę! States that Poiymyxin B Suifate is stenie 
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* Pyrogen Test (151) 

Sam ple solution: Nominally 20 x IG 3 Polymyxin B 
units/mL in pyrogen-free salinę TS 
Analysis: Proceećf as directed in the chapter using a test 
dose of 1,0 mL/kg. 

Acceptance cnteria: Meets the reguirements where ir> 
tended for injectabte dosage forms or where the la bel 
States that Polymyxin B Sutfate must be subjected to 
further processing durlng the preparation of injectabfe 
dosage forms 

C hangę to read: 

B COMPOSITION OF P0LVMYXINS 

Buffer: 4.5 g/L of sodium sulfate anhydrous. The pH is 
adjusted to 2.3 with di lute phosphoric acid (1 0% w/w) 
prior to finał dilutton. 

Mobile phase: Acetonitrile and Buffer (20:80) 

Diluent: Acetonitrile and water (20:80) 

Standard solution: 0.5 mg/mL of USP Polymyxin B Sut¬ 
fate RS in Diluent 
a avsp<o 

Sample solution: 0.5 mg/mL of Polymyxin B Sulfate In 
Diluent 

Chromatographrc system 

(See Chromatograpny (621}, System Su i ta bili ty,) 

Modę: LC 

Detector: UV 215 nm 

Column: 4.6-mm x 15-cm; 3,5“pm packing LI. 
A [NOT£—A 4.6-mm x 25-cm; 5-pm packing LI column 
was also found to be suitable:]*^^ 

Column temperaturę: 30° 

Flow ratę: 1 mL/min 
Injectlon volume: 20 pL 

Run time: 1.4 times the retentlon time of po!ymyxin 
BI 

System suitability 
Sample: Standard solution 
Suitability requirements 

Resolution: NLT 3.0 between polymyxin B2 and 
polymyxin B3 

Relative standard deviation: NMT 2.0% for the 
polymyxin BI peak 
Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the percentage of polymyxin BI In the por¬ 
tion of Polymyxin B Sulfate taken: 

Result - {fu!rs) x (G/Cu) x P x 100 

rt r - peak response of polymyxin BI from the 

Sample solution 

r$ - peak response of po!ymyxin BI from the 
Standard soiution 

G - concentration of USP Polymyxin B Sulfate RS 
in the Standard solution (mg/mL) 

Cu ~ concentration of PoEymyxin B Sulfate in the 
Sampie solution corrected for loss on drying 
(mg/mL) 

P - potency of polymyxin BI in USP Poiymyxin B 
Sulfate RS (mg/mg) 

Calculate the percentage of polymyxin B2 in the 
portion of Polymyxin B Sulfate taken: 

Result - (ruf fi) x (G/Cu) x P x 100 

ru = peak response of polymyxfn B2 from the 
Sample soiution 

r s = peak response of polymyxin B2 from the 
Standard soiution 


G = concentration of USP Polymyxin B Sulfate RS 
in the Standard soiution (mg/mL) 

Cu - concentration of PolymyxIn B Sulfate in the 
Sample soiution corrected for loss on drying 
(mg/mL) 

P = potency of polymyxin B2 in USP Polymyxin B 
Sulfate RS (mg/mg) 

Calculate the percentage of polymyxin B3 in the 
portion of Polymyxin B Sulfate taken: 

Result = (rjrs) x (G/G) x P x 100 

ru “ peak response of poiymyxin B3 from the 
Sampie soiution 

r s = peak response of poiymyxtn B3 from the 
Standard soiution 

Cs = concentration of USP Polymyxin B Sulfate RS 
in the Standard solution (mg/mL) 

Cu = concentration of PolymyxEn B Sulfate in the 
Sample solution corrected for loss on drying 
(mg/mL) 

P - potency of polymyxin B3 in USP Polymyxin B 
Sulfate RS (mg/mg) 

Calculate the percentage of polymyxin BI 4 in the 
portion of Polymyxin B Sulfate taken: 

Result - (rjrs ) x (Ci/Cu) x P x 100 

ru - peak response of polymyxin BI - I from the 
Sampie soiution 

r$ - peak response of polymyxin BI-I from the 
Standard solution 

Cs = concentration of USP Polymyxin B Sulfate RS 
in the Standard solution (mg/mL) 

Cu = concentration of Polymyxin B Sulfate in fche 
Sample soiution corrected for loss on drying 
(mg/mL) 

P = potency of polymyxin BI 4 in USP Polymyxin B 
Sulfate RS (mg/mg) 

Acceptance crtteria: See Tobie 1. Report the compo- 

nents on the dried basis. 


Table 1 


Marne 

Relative 

Retentlon 

Time 

Acceptance 

Criteria, 

(%) 

Polvmvxin B2* 

0.3 


Po!vmvxin B3 

0.6 

NMT 6.0 

Polvmvxin B1-I 

0,8 

NMT 15.0 

Potvmvxin BI* 

1.0 

_ 

Sum of polymyxfns BI, B2, B3, and 

BM 


NLT 80.0 


11 These components are not reported indMdually, They are only reportsd 
En the sum of poiymyxins. 


ADDITIONAL REQUIREJVIENTS 

o Pac K AG ING and Storage; Preserve in tight, light-resistant 
containers. 

* Labelbng: Where packaged for preser]ption compound- 
ing, the label States the number of Polymyxin B unfts in 
the Container and per mg, that it is not intended for 
manufacturlng use, that it is not stenie, and that its po¬ 
tency cannot be assured for longer than 60 days after 
opening, Where it is intended for use in preparing inject- 
able or other stenie dosage forms, the label States that it 
is steriie or musi be subjected to further processing dur- 
ing the preparation of injectable or other steriie dosage 
forms. 
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■ USP Reference Standards (11) 
USP Polymyxin B Sulfate RS 


Polymyxin B for Iniection 

» Polymyxin B for Injection contains an amount 
of Polymyxin B Sulfate equivalent to not less than 
90.0 percent and not morę than 120.0 percent of 
the labeled amount of polymyxin B. 


Change to read: 



Packaging and storage—Preserve as deseribed In *Pack~ 
aging and Storage Reguirements (659), Injection Packaging, 
Packaging for comtitution* (t w protected from fight. 

Labeling—Labef it to indicate that where it is administered 
intramuscularly and/or intrathecally, it is to be given only to 
patients hospitafized so as to prov>de constant supemsion 
by a physidan. 

USP Reference standards (11)— 

USP Polymyxin B Sulfate RS 

Constituted solution—At the time of use, it meets the 
requirements for tnjectiom and Implanted Drug Products (1), 
Specific TestS, Completeness and dariły of Solutions. 
Thin-layer chromatographlc Identification test 
{201 BNP): meets the requirements. 

Pyrogen—It meets the reąuirements of the Pyrogen Test 
(151), the test dose being 1,0 ml per kg of a solution in 
pyrogen-free salinę TS containing 20,000 Polymyxin B Units 
per mL 

Ster i lity Tests (71)—It meets the requirements when 
tested as directed for Membranę Filt radon under Test for 5te- 
rility of the Product to be Examined. 

Fartkulate Matter In tnjections (788): meets the re¬ 
guirements for small-volume injections. 

Residue on ignition (281): not morę than 5.0%, the 
charred residue being moistened with 2 mL of nitric acid 
and 5 drops of sulfurie acid. 


Delete the foftowing: 


*Heavy metals, Method if (231): not morę than 0.01%. 

• (OffkiAl 

Other reąuirements—It meets the reąuirements for pH 
and Loss on drying under Polymyzin B Sulfate* it also meets 
the requirements for Uniformity of Dosage Units (905) and 
Labeling (7), Labels and Labeling for Injectabfe Products. 


Change to read: 

Assay— 

Assay preparation 1 (where it is represented as being in a 
singfe-aose Container)—Constitute Polymyxin B for Injection 
in a volume of water, accurately measured, corresponding 
to the volume of solvent specifted in the labeling. Withdraw 
all of the withdrawable contents, using a suitable hypoder- 
rntc needfe and syringe, and dilute quantitatively with 
*Buffer B.6# ( cn i 201 ?) to obtain a solution containing a 
convenient number of Polymyxin 8 Units per ml. 

Assay preparation 2 (where the labef States the quantity 
of polymyxin B in a given volume of constituted solution)— 
Constitute 1 Container of Polymyxin B for Injection in a vof- 
ume of water, accurately measured, corresponding to the 
volume of solvent spedfied in the labeling. Dilute an accu¬ 


rately measured volume of the constituted solution quantita- 
tively with % Buffer B,6m <cn to obtain a solution ton- 

taining a convenient number of Polymyxin B Units per mL 
Procedurę —Proceed as directed under Antibiotks — Micro- 
bial Assays (81), using an accurately measured voiume of 
Assay preparation difuted quantitatively with m Buffer B.ó* f oi 
\ Miy io\ 7 ) to yield a Test Dilution having a concentration as- 
sumed to be equal to the median dose level of the Stan- 
dard. 


Polymyxin B Sulfate and Bacitracin 
Zinc Topical Aerosol 

» Polymyxin B Sulfate and Bacitracin Zinc Topical 
Aerosol contains the equivalent of not less than 
90.0 percent and not morę than 1 30.0 percent of 
the labeled amounts of polymyxin B and 
bacitracin. 

Packaging and storage—Preserve in pressurized contain- 
ers, and avoid exposure to excessive heat. 

USP Reference standards (11>— 

USP Bacitracin Zinc RS 
USP Polymyxin B Sulfate RS 

Identification—Coliect in a suitable Container the expefled 
contents of 1 Aerosol Container, shake with a volume of 0.1 
N hydrochloric acid sufficient to obtain a solution contain¬ 
ing about 500 USP Bacitracin Units per mL, centrifuge, and 
use the elear supernatant as the test solution. Proceed as 
directed under Thin-Layer Chromatographic Identification Test 
(201BNP). The specified result is observed. 

Micro bial enomeration tests (61) and Tests for speci¬ 
fied mkroorganisms (62>—Coliect aseptically in a suita¬ 
ble Container half the contents expelled from 5 containers, 
dissolve in 500 mL of Fluid A containing 0.25 g of sodium 
Ihioglycollate and adjusted with sodium hydroxide to a pH 
of 6.6 ± 0.6, pass through a membranę filter as directed for 
Membranę Filtration under Test for Stenlity of the Product to 
be Examined under Sterility Tests (71), except to place the 
filter on the surface of Soybean-Casein Digest Agar Medium 
in a Petri dish, ineubate for 7 days at 30° to 35°, and count 
the number of colonies on the fifter. Similady prepare a sec- 
ond spędmen, except to ineubate at 20° to 25°. Not morę 
than 20 colonies are ob$erved from the two specimens, It 
meets also the requirements of the tests for absence of 
Staphylococcus aureus and Pseudomonas aeruginosa under 
Microbial Enumeration Tests (61) and Tests for Specified Micro- 
organisms (62). 

Wat er Determination, Method I (921)—Storę 1 Container 
of Topical Aerosol in a freezer for not less than 2 hours, 
open the Container, and transfer 10.0 mL of the freshly 
mbced specimen to a titration vessef containing 20 mL of a 
mixture of toluene and methanol (7:3) msteadof methanol. 
In titrating the specimen, determine the endpoint at a tem¬ 
peraturę of 10° or higher: not morę than 0.5% of water is 
round. 


Change to read: 

Other reąuirements—It meets the reąuirements for Pres- 
surę Test , Minimum Fill f and Leokoge Test under 9 Topical 
Aerosols (603) * (cn 

Change to read: 

Assay for polyinyxin B—Proceed as directed for 
polymyxin B under Antibiotics^Microbial Assays (81), expel- 
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ling the entlre contents of 1 Container of Topical Aerosol, 
according to the directions in the labeling, rnto a 2000-mL 
conica! fiask hefd in a horizontal position, Add 500.0 mL of 
0.01 N hydrochloric acid, and shake Lo dissolve. ImmedL 
ately dilute an accurately measured volume of this acidic 
solution quantitativefy and stepwise with *Buffer B.6% ^ i. 
May. 2017 ) to obtain a Test Dilution having a concentration of 
pofymyxin B assumed to be equal to the median dose level 
of the Standard. 

C hangę to read: 

Assay fos- bacitradn— Proceed as directed for bacitracin 
under Antibiotics—Microbial Assays (81), using an accurately 
measured volume of the acfdic solution obtained in the As¬ 
say for poiymyxin B i m m e d i ately d i I u ted q u a ntłta ti ve I y and 
stepwise with 9 Buffer B l } % t May-aoizj to yield a Test Ditution 

having a badtracin concentration assumed to be equai to 
the median dose levei of the Standard. [NOTĘ—-Add addi- 
tional hydrochloric add to each test dilution of the Standard 
to obtain the same concentration of hydrochloric add as n 
the Test Dilution.] 


Polymyxin B Sulfate and Bacitracin 
Zinc TopicaB Powder 

» Polymyxin B Sulfate and Bacitracin Zinc Topical 
Powder contains not less than 90*0 percent and 
not morę than 1 30.0 percent of the labeled 
amounts of polymyxin B and bacitracin. 

Paclkaging and storage —Preserve in well-closed contain- 
ers. 

USP Refererice standairds (11)— 

USP Bacitracin Zinc RS 
USP Polymyxin B Sulfate RS 

EVIicirobiaH enumeration tests (61) and Tests for speci- 
fied mtaroorgamsms (62) — Colleet aseptically in a suita- 
ble Container about 1 g from not less than 5 containers, 
dissolve tn 500 mL of Fiu id A f fil ter through a membranę 
filter as directed for Membranę Fiftration under Test for Steril- 
ity of the Produci to be Examined under Steńlity Tests (71), 
except to place the filter on the surface of Soybean-Casein 
Digest Agar Medium in a Petri dish, incubate for 7 days at 
30° to 35°, and count the number of colonies on the filter. 
Similarly prepare a second specimen, except to incubate at 
20° to 25°. Not morę than 20 colonies are observed from 
the two specimens. It meets also the requirements of the 
tests for absence of Stophylococcus aureus and Pseudomonas 
oe rug inosa under Microbial En u me rat ton Tests (61) and Tests 
for spedfted microorganisms (62)* 

Waler De t er min at km, Method I (921): not morę than 
7,0%. 


Change to read: 

Assay for polymyxsra B —Proceed as directed for 
pofymyxEn B under Antibiotics—Microbial Assays (81), using 
an accurately weighed portion of Topical Powder, equiva!ent 
to about 5000 USP Polymyxin B Units, shaken with 20 mL 
of water in a suitable volumetrtc fiask. Dilute with *Buffer 
B.6% (cn i-M ay t 7 ) to volttme, and mix. Dilute an accurately 
measured volume of the solution so obtained quantitatively 
with m Buffer B.6% (cn cMay- 2 om to obtain a Test Dilution having 
a concentration of polymyxin B assumed to be equal to the 
median dose level of tne Standard. 


Change to read: 

Assay for bacitracin —Proceed as directed for bacitracin 
under Antibiotics—Microbial Assoys (81), using an accurately 
weighed portion of Topical Powder, equiva!ent to about 800 
USP Bacitracin Units, added to a 100-mL volumetric fiask, 
dilute with 0,01 N hydrochloric acid to voiume, and mix. 
Dilute this solution quantitatively with *Buffer B.1% 

201 ?) to obtain a Test Dilution having a concentration as¬ 
sumed to be egual to the median dose Ievel of the Stan¬ 
dard. In preparing each test dilution of the Standard, add 
additional hydrochloric add to each to obtain the same 
concentration of hydrochloric acid as in the Test Dilution. 


P©lymyxin B Sulfate and 
Hydrocortisone Otic Solution 

» Polymyxin B Sulfate and Hydrocortisone Otic 
Solution is a steriie solution containing not less 
than 90.0 percent and not morę than 1 30.0 per¬ 
cent of the labeled amount of polymyxin B, and 
not less than 90.0 percent and not morę than 
11 0.0 percent of tne labeled amount of hydro¬ 
cortisone (C 2 iH 3 o 0 5 ). It may contain one or morę 
suitable buffers and preservatives. 
notę —Where Polymyxin B Sulfate and Hydrocor¬ 
tisone Otic Solution is prescribed without refer- 
ence to the auantity of polymyxin B or hydrocor¬ 
tisone contained therein, a produot containing 
10,000 Poiymyxin B Units and 5 mg of hydrocor¬ 
tisone per mL shall be dispensed. 

Padiagmg and storage— Preserve in tight, light-resistant 
containers* 

USP Referetice sta m da rei s (11)— 

USP Hydrocortisone RS 

USP Polymyxin B Sulfate RS 

Sferility Tests (71): meets the requirements. 

pH (791): between 3.0 and 5.0. 

Change to read: 

Assay for poiły myxin —Proceed with Otic Solution as di- 
rectea under Antibiotics — Microbial Assays (81), using an ac- 
curately measured volume of Otic Solution diluted auantita- 
tively with m Buffer 8.6% (cn to yield a Test Dilution 

havinq a concentration assumed to be equal to the median 
dose level of the Standard. 

Assay for tiydrocortesone— 

Mobile phose —Prepare a suitable solution of about 500 
volumes of methanol, 500 volumes of water, and 1 volume 
of gladal acetic add, such that the retention time of hydro¬ 
cortisone is between 6 and 10 minutes. 

Standard preparation^ Dissolve a suitable quantity of USP 
Hydrocortisone RS, accurately weighed, En a mixture of 
methanol and water (1:1) to obtain a solution having a 
known concentration of about 0.15 mg per mL. 

Assay preparatlon— Transfer an accurately measured vol- 
ume of Otic Solution, equivalent to about 15 mg of hydro¬ 
cortisone, to a 100-mL volumetric fiask, di tutę with a mix* 
turę of methanol and water (1:1) to volume, and mix* 

Chrom atographic system (see Chromatography (621))—The 
chromatograph is equipped with a 254-nm detector and a 
4-mm x 30-cm column that contains packing LI. The flow 
ratę Is about 2 mL per minutę* Chromatograph five replicate 
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injections of the Standard preparation , and record the peak 
responses as directed for Procedurę: the relative standard 
deviation is not morę than 2 , 0 % t 

Procedurę —Separately mject equa! volumes (about IO.uL) 
of the Standard preparat i on and the Assay preparat ton Into 
the chromatograph by means of a suitable mierosyringe or 
sampling valve, adjusting the spedmen size and other oper¬ 
at! ng parameters such that the peak obtamed from the 
Standard preparatian is about 0,6 full-scale. Record the chro¬ 
ni atograms, and measure the responses for the major peaks. 
CalcuTate the quandty, in mg, of C 21 H 30 O 5 in each mL of the 
Otic Solution taken by the formula: 

(100C/lWWWjtf 

in which C is the concentration, In mg per ml, of U5P Hy- 
drocortjsone RS in the Standard preparation , V is the volume, 
En mL, of the portion of Otic Solution taken, and Hu and Hi 
are the peak responses obtained from the Assay preparatlon 
and the Standard preparation , respectiveEy, 


Polymyxin B Sulfate and Trimethoprim 
Oplratlhialmic Solution 

» Polymyxin B Sulfate and Trimethoprim 
Ophthalmic Solution is a sterile, isotonic, aque~ 
ous solution of Polymyxin B Sulfate and Trimeth- 
oprim Sulfate or of Polymyxin B Sulfate and Tri¬ 
methoprim that has been solubilized with 
Suffuric Acid. It contains not less than 90,0 per- 
cent and not morę than 130,0 percent of the la- 
beled amount of polymyxin B and the equivalent 
of not less than 90.0 percent and not morę than 
110,0 percent of the labeled amount of trimetho- 
prim (Ci 4 HiaN^ 0 3 ). It contains one or morę 
preservatives. 

Packaging and sto ragę— Pres er ve in trght, Ifght-resistant 
contatners, and storę at contro!led room temperaturę, 
Labeliing —Label it to fndicate that Et is to be stored at 15° 
to 25 Q , protected from Fight, 

USP Reference standards (11)— 

USP PoEymyxln B Sulfate RS 
USP Trimethoprim RS 

Identification— 

A: It meets the regulrements for poiymyxin B under Thin- 
Layer Chromatographic Identification Test {201BNP). 

B: The retention time of the trimethoprim peak in the 
chromatogram of the Assay preparation corresponds to that 
En the chroni a tog ram of the Standard preparation , as ob¬ 
tained In the Assay for trimethoprim . 

Sferility Tests <71)—it meets the reguirements when 
tested as directed for Membranę Fikration under Test for Ste* 
riifty of the Product to be Examined. 
pH (797): between 4.0 and 6,2. 


Change to read: 

Assay for polymyxin B —Proceed as directed for 
pofymyxin B under Antibiotics—Microbial Assays (81), using 
an accurateiy measured volume of Ophthalmic Solution, di- 
iuted quantEtatEve!y and stepwise with *Buffer B.6 m (ew i^ ay - 
zow)* to obtain a Test Dilution having a concentratEon of 
polymyxin B assumed to be equal to the median dose !evel 
of the Standard. 


Assay for tri met Ki o prim— 

DHuent —Prepare a mixture of 0.01 N hydrochloric acid 
and acetonitrile (870:1 30), 

Mobile phase —Dissolve 1.65 g of ethanesulfonrc add in 
1000 mL of a mixlure of water and acetonitrile (870:1 30). 
Adjust with 10 N sodium hydroxide or 04 N hydrochloric 
acid to a pH of 3,5. Pass this solution through a filter having 
a 0,5-pm orfiner porosity, and degas. Make adjustments if 
necessary (see System Suitability under Chroma tog raphy 
(621)). 

Standard preparation —Dissolve an accurateiy weighed 
cjuantity of USP Trimethoprim RS In Diluent to obtain a solu- 
bon having a known concentratEon of about 0,04 mg per 

mL. 

Assay preparation^ Transfer an accurateiy measured vol- 
ume of Ophthalmic Solution, equivalent Lo about 1 mg of 
trimethoprim, to a 25-mL yofumetric fiask, dilute with Dilu¬ 
ent to volume, and mix, 

Chromatographic system (see Chmmatography (621))—The 
liquid chromatograph is eguipped with a 254-nm detector 
and a 3.9-mm x 30-cm column that contains packing LII. 
The flow ratę is about 1 .5 mL per minutę, Chromatograph 
the Standard preparation, and record the peak responses as 
directed for Procedurę: the tailing Factor is not morę than 
1.5, when cafculated at 1 0% height of the peak; and the 
relative standard deyiation for replrcate injections is not 
morę than 2 . 0 %. 

Procedurę —Separately inject equai volumes (about 10 j_lL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chroma tog rams, and meas¬ 
ure the responses for the major peaks. Cafculate the quan- 
tity, in mg, of trimethoprim (CnHtsN^Oi) In each mL of the 
Ophthalmic Solution taken by the formula: 

2S{C/V){r u ! fi) 

in which C is the concentration, In mg per mL, of USP Tri¬ 
methoprim RS In the Standard preparation; V is the volume, 

En mL, of Ophthalmic Solution taken to prepare the Assay 
preparation; and r 0 and rs are the trimethoprim peak area 
responses obtained from the Assay preparation and the Stan¬ 
dard preparation , respectlvely. 


Polyyjnyl Alcohol 



(QH„0) n 

Ethenol, homopolymer; 

Vlnyl alcohol poiymer [9002-89-5]. 

DEFINITION 

PofyvEnyl Alcohol is a water-solubię synthetic resln, repre- 
sented by the formula (CzhhCOn, In which the average 
value of n lies between 500 and 5000. It is prepared by 
85%^89% hydrolysis of polyvlnyl acetale. The a p pa rent 
viscosity, in mPa - s, at 20°, of a 4% (w/w) agueous solu¬ 
tion is NIT 85.0% and NMT 1 15,0% of that sfated on the 
label. 

IDENTIFICATION 

o A. 1NFRARED ABSORPTION (197K) 

• B. It meets the requirements in the test Yiscosity — Copil- 
lary Methods (911), Viscosity — Rotationa! Methods (912), 
and Viscosity—Rolling Bali Method (913), 

o C. 

SampFe solution: Dissolve 0.5 g of Polyvinyl Alcohol in 
10 mL of water, with heat if necessary, and fet the solu¬ 
tion coof to room temperaturę, 
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Analysis 1: Transfer 5 ml of the Sample solution to a 
test tubę, add 1 drop of iodine T5, mix, and allow to 
stand. 

Acceptance criteria 1: A dark red to blue color is 
proouced. 

Analysis 2; Transfer 2 mi of the remaining Sample solu¬ 
tion to a test tubę, add 10 ml of Alcohol, and mlx. 

Acceptance criteria 2: A whlte, turbld, or flocculent 
predpitate is formed. 

IMPURITIES 

o Residue om Ignition (281): NMT 1.0% 


Detete the folio wing: 

*• Heaw Metals, Method ii (231); NMT 10 pg/g* {om™ i- 

|an-2fllH> 

* WATERBNSOLUBLE 5UBSTANCES 

Analysis; Wash the tared 100-mesh screen used En the 
test for Viscosity im media tely after with two 25-mL por- 
tions of water, and dry at 110 D for 1 h. 

Acceptance criteria: NMT 6.4 mg of water-insoluble 
substances are found (correspondmg to NMT 0.1%). 

® Limit of Methanol (Methyl Alcohol) amd Methyl 
Acetate 

Standard solution: In a 100-mL screw-cap bottle, pre- 
parę a 100-mL solution contalning 0.24 pl/mL of USP 
Methyl Alcohol RS and 0.24pL/mL of USP Methyl Ace¬ 
tate RS. Add 30 pi of USP Acetone RS to the screw-cap 
bottle. Close the bottle tsghtly with the screw cap, and 
heat it in a water bath, stirring continuously. Remove 
the bottle from the water bath, and allow it to cool to 
room temperaturo, 

Sample solution: Transfer a quantity of PoJyvinyl Alco¬ 
hol, equiva3ent to 2.0 g on the dried basis, to a 1 00-mL 
screw-cap bottle, and add a magnetic stlrrer. Add 
98 mL or water and 30 |tL of USP Acetone RS, Oose the 
bottle tightJy with the screw cap, and heat it in a water 
bath, stirring continuously. Once the solution becomes 
elear, remove the bottle from the water bath, and allow 
it to cool to room temperaturę. 

Chrom atographic system 
(See Chromatograpny (621), System Suitahility.) 

Modę: GC 

Detector: Flame lonlzation 
Column: 3.2-mm x 2-m glass, phase S3 
Temperatures 
Injection port: 160° 

Column: 160° 

Detector: 16Q Q 
Carrier gas: Nitrogen 
Flow ratę: 30 mL/min 
Injection volume: 0.4 pL 

System suitahility 
Sample: Standard solution 
Suita bili ty reguirements 
Relative standard deviation; NMT 2.0% 

Analysis 

Sampfes: Standard solution and Sample solution 
Ca kula te the percentages of methanol and methyl ace¬ 
tate in the portion of Po!yvinyl Alcohol taken: 

Result - (Ru/Rs) x(Q/W)xVxDxFxlQQ 

R u - peak response ratio of the methanol or methyl 
acetate peak relative to the acetone peak 
from the Sample solution 

Rs = peak response ratio of the methanol or methyl 
acetate peak relative to the acetone peak 
from the Standard solution 

Q - concentration of methanol (methyl alcohol) or 
methyl acetate in the Standard solution (pi/ 
ml) 


W = weight of Po!yvinyl Alcohol on the dried basis 
taken to prepare the Sample solution (g) 

V - volume of the Sample solution f 100 mL 
D = density of methanol (methyl alcohol) or 
methyl acetate, 0.79 and 0.93 g/ml, 
respect]vely 

F - conversion factor, 10* mL/pL 

Acceptance criteria 

Methanol (methyl alcohol): NMT 1.0% 

Methyl acetate: NMT 1.0% 

SFECIFIC TESTS 
O Loss ON DRYING (731) 

Analysis: Dry at 110° to constant weight. 

Acceptance criteria: NMT 5.0% 
e VlSC05ITY—CAPiLLARY METHOD5 <911), Vl5COSlTY—ROTA- 
tional Methods (912), or ViscosiTY— Rolling Ball 
Method (913) 

Sample: After performing Loss on Drying , weigh un- 
dhed Polyvlnyl Alcohol, equlvalent to 6.00 g on the 
dried basis. 

Analysis: Over a period of seconds, transfer the Sample 
with eontinuous slow stirring to 140 mL of water con- 
tained In a sultable tared fiask. When the specimen is 
wel! wetted, Increase the ratę of stirring, avolding mix- 
Ing In excess alr. Heat the mixture to 90°, and malntain 
the temperaturę at 90" for about 5 min. Dlscontmue 
heating, and continue stirring for 1 h. Add water to 
make the mlxture weigh 150 g. Resume stirring to ob- 
tain a homogeneous solution. Filter the solution 
Lhrough a tared 100-mesh screen into a 250-mL conkal 
fiask, cool the filtra te to 15 D , mix, and proceed as dh 
rected In the chapter. Determine its viscosity at 20 + 0. 
1°, using an appropriate vlscometer. 

Acceptance criteria: 85.0%-l 1 5.0% of the iabeled 
value. 

* PH (791) 

Sample solution: 40 mg/mL 
Acceptance criteria: 5.0-8.0 

O Degree of hydrolysis 

Sample: 1 g of Polyvinyi Alcohol, previousiy dried at 
110° to constant weight 

Analysis: Transfer the Sample to a wide-mouth, 250-mL 
conkal fiask fitted by means of a sultable glass joint to 
a reflux condenser. Add 35 ml of dflute methanol (3 in 
5), and mlx gently to ensure compiete wettlng of the 
solid. Add 3 drops of phenolphthalein TS, and add 0.2 
N hydrochloric add or 0.2 N sodium hydroxide if nec- 
essary, to neutralize. Add 25,0 mL of 0.2 N sodium hy- 
droxide VS, and reflux gently on a hot piąte for 1 h. 
Wash the condenser with 10 mi of water, collecting the 
washings in the fiask, cool, and titrate with 0.2 N hy¬ 
drochloric add V5. Gońcomitantly perform a blank cle- 
termination In the same manner, using the same quan- 
tlty of 0,2 N sodium hydroxide V$. 

Calculation of saponifkation value: Cakulate the sa- 
ponificadon value; 

Result = [(Vb- Vs)x NxM r ]/W 

V s = volume of 0.2 N hydrochloric aerd V5 

consumed in the titratlon of the blank (ml) 

- volume of 0.2 N hydrochloric add VS 
consumed in the titratlon of the Sample 
solution (mL) 

N ~ actual norma lity of hydrochloric add VS 
M f = molecular weight of potassium hydroxide, 

56.11 

W - weight of the portion of Polyvinyl Alcohol 
taken (g) 

Calculation of degree of hydrolysis: Cakulate the de¬ 
gree of hydrolysis, expressed as a percentage of hy¬ 
drolysis of polyvtnyl acetate: 

Result ^ 100 - [7.84 x 5/(100 - 0.075 x 5)] 
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5 = saponification value of the Polyvtnyl Alcohol 

Aeceptance criteria: B5%-89% 

* Acid Value 

Sample: 10*0g 

Analysis: Add 200 mL of water to a borosilicate round- 
bottom fiask attached to a reflux condenser* Heat the 
water on a water bath with constant stirring* Add the 
Sample to the water, and eontmue heating for 30 min 
with continuous stirring* Remove the fiask from the 
water bath, and continue stfiTing until room tempera¬ 
turę is reached, Quantitatively transfer this solution to a 
250-mL volumetric fiask, di lute with water to volume, 
and mix. Add 0.5 mL of phenolphthalein TS to 50 mL 
of this solution, and titrate with 0.05 N potassium hy- 
droxide VS until the plnk color persists for 15 s* 
Calculate the aoid value: 

Result = DxM t x [(N x V)/W\ 


D = dilution factor 

M f = molecular weight of potassium hydroxide, 

5 6.11 

N ~ norma li ty of potassium hydroxide VS used 
V = volume of 0*05 N potassium hydroxide used 
(mL) 

W - weight of the Sample (g) 

Aeceptance criteria: NMT 3*0 


ADDITIONAL REQUIREM£NTS 

• Packaging and Storage: Preserve in welJ-closed contain¬ 
ers, and storę at room temperaturę in a dry place. 

• Labeung: Label it to indicate the viscosity, giving the vis- 
cosity measurement parameters, the concentration of the 
solution, and the type of egutpment used* 

• U5P Reference Standard; (11) 

USP Acetone RS 
USP Methyl Acetate RS 
USP Methyl Alcohol RS 
USP Polyyinyl Alcohol RS 



Sulfurated Potash_ 

Thiosulfuric acid, dipotassium saft, mixture with potassium 
sulfide (K 2 5*). 

Dipotassium thlosulfate mixture with potassium sulfide 
(K^S*) [39365-88-3]. 


» Sulfurated Potash is a mixture composed 
chiefly of potassium polysulfides and potassium 
thiosuifate* It contains not less than 12*8 percent 
of sulfur (S) in combination as sulfide* 

Packaging and storage —Presen/e in tight containers* 
Containers from which it is to be taken for immediate use in 
compounding prescriptions contain not morę than 120g. 

Identification— 

A: To a 1 in 10 solution add an excess of 6 N acetic acid: 
hydrogen sulfide is evolved, and sulfur is precipitated. 

B: Filter the mrxture from Identification test A, and add to 
the filtrate an excess of sodium bitartrate TS: an abundant, 
white, crystalline precipitate is formed within 15 minutes. 
Assay for sulfides —Transfer 10 to 15 pieces of Sulfurated 
Potash to a mortar, and reduce to a fine powder. Transfer 
about 1 g of the powder, accurately weighed, to a 250-mL 
beaker, and dissoWe in 50 mL of water. Filter, if necessary, 
and wash or dilute with water to 75 mL, Add, with constan: 
stirring, 50 ml of cupric sulfate solution (1 in 20), and allow 
the mixture to stand, with occasional stirring, for 10 min¬ 
utes. Filter through a retentive filter, and wash the predpl 
tatę with 200 mL of 0*25 N hydrochloric acid, taking care to 
avoid breaking up the cake* (If the filtrate is not blue in’ 


color, discard the assay specimen, and start over, using a 
iarger volume of cupric sulfate solution*) Ignite the precipi¬ 
tate In a tared dlsh at 1000° for 1 hour, cool In a destccator, 
and weigh: the weight of the cupric oxide so obtained, mul- 
Uplied by 0*4030, represents the weight of S in the speci¬ 
men unaer assay* 


Potassium Acetate 





C 2 H3K0 2 98*14 

Acetic add, potassium salt; 

Potassium acetate [127-08-2]. 

DEFINITRON 

Potassium Acetate contains NLT 99.0% and NMT 100.5% of 
caiculated on the dried basis* 

IDENTIFICATION 

* A, Identification Tests—General, Potassium (191) 

Sample solution: 100 mg/mL 

Aeceptance criteria: Meets the reguirements 

* R. Identification Tests—General, Acefate{191) 

Sample solution: 100 mg/mL 

Aeceptance criteria: Meets the reguirements 

ASSAY 

» Procedurę 

Sample: 200 mg of Potassium Acetate, previously dried 

Analysis: Dissolve the Sample in 25 mL of gJaciaJ acetic 
acia, add 2 drops of ery stal violet TS, and titrate with 
0.1 N perchloric acid VS to a green endpolnl Perform a 
blank determination, and make any necessary correc- 
tion (see Titrimetry (541))* Each mL of 0.1 N perchloric 
acid is equiva)ent to 9.814 mg of potassium acetate 
(C 2 H 3 K0 2 )* 

Aeceptance criteria: 99.0%-! 00.5% on the dried basis 

IM PU RIT) ES 


Delete the foltowing: 

Heaw Metals, Method I (231) 

Test preparation: Dissolve 1 g of Potassium Acetate in 
10 mL of water, add 3*0 mL of glacial acetic acid, and 
dilute with water to 25 mL. Adjust with glacial acetic 
acid to a pH of 3.8-4.0, measured with a pH meter 
Monitor preparation: Prepare as directed for the Test 
preparatton , 2.0 mL of Standard iead Solution being 
added. 

Aeceptance criteria: NMT 20 ppm# corndai i^n 2 tnaj 

Limit of Sodium 

Solution A: 100 mg/mL of potassium chloride in water 
Standard stock solution: Transfer 127*1 mg of sodium 
chloride, previousiy dried at 105° for 2 h into a 500-mL 
voiumetric fiask, add water to volume, and mix, Trans¬ 
fer 10*0 mL of this solution to a 100-mL votumetric 
fiask, dilute with water to volume, and mix. 

Standard Solutions: Transfer 2,0, 5.0, and 10.0 mL of 
the Standard stock solution into separate 100-mL volu- 
melric flasks, add 10.0 ml of Solution A to each fiask, 
and dilute with water to volume. These Standard Solu¬ 
tions contain 0*2, 0.5, and I.Gtig/niL of sodium, re- 
spectively* [Notę—C oncentrations of sodium in the 
Standard Solutions may be modified to fit the linear or 
working rangę of the atomie absorption 
spectrophotometer] 

Sample solution: Transfer abouL 0*2 g of Potassium 
Acetate into a 100-mL volumetric flasl containing about 
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50 ml of water, and swirl to dissolve. Add 10.0 ml of 
Solution A, diiute with water to vo!ume, and mix. 

[NOTĘ—The concentration of Potassium Acetate in the 
Sample solution may be modified by using a different 
guantity or by further dilution to bring the absorption 
response within the rangę of responses from the Stan¬ 
dard Solutions.] 

Instrumental eonditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spettrophotometry 
Anafytical wavelengtn: Sooium emtssion linę at 589 
nm 

Lamp: Sodium hollow-cathode 
Ffame: OxidEzćng air-acetylene 
Blank solution: Transfer 10,0 ml of Solution A into a 
10Q-mL volumetric fiask, dilute with water to volume, 
and mix. 

Analysis 

Samples: Standard Solutions, Sample solution , and Blank 
solution 

Determine the absorbances of the Standard Solutions 
and the Sample solution, using the Blank solution to 
zero the instrument. Plot the absorbances of the Stan¬ 
dard Solutions versLis the concentration, in pg/mL, of 
sodium, and draw the straight tine bestfitting the 
plotted points. From the graph so obtained, determine 
the concentration, C in pg/mL, of sodium in the Sam- 
ple solution, 

Calculate the percentage of sodium in the portion of 
Potassium Acetate taken: 

Result - (C/ W) x (V/F) x 100 

C - concentration of the Sample solution, 
determined from the graph (pg/ml) 

W ~ weight of Potassium Acetate taken to prepare 
the Sample solution (g) 

V = finaf volume of the Sample solution, taking into 
account any dilution necessary (mL) 

F = converston factor (1,000,000 pg/g) 

Acceptance criteria: NMT 0.03% 

SPECIFIC TESTS 

* PH <791} 

Sample solution: 50 mg/mL 
Acceptance criteria: 7.5-8.5 

* Loss ON Drying (731): Dry a sample at 1 50 Q for 2 h: it 

loses NMT 1.0% of its weight, 

ADDITIONAL REQUIREMENTS 

® Pachaging ano Storage: Preserve in tight containers. 


Potassium Acetate BnąectBon 

» Potassium Acetate Injection is a steriie solution 
of Potassium Acetate in Water for Injection. It 
contains not less than 95.0 percent and not morę 
than 105,0 percent of the labeled amount of 
C2H3KO2. 

Packaging and storage —Preserve in single-dose or in 
multiple-dose containers, preferably of Type 1 or Type II 
giass. 

Labeling —The label States Lhe potassium acetate content 
in terms of weight and of mlliiequivalents in a given vol- 
ume. Label the Injection to indicate that it is to be diluted 
to appropriate strength with water or other suitable fluid 
prior to administration. The label States also the Lota! osmo- 
lar concentration in mOsmol per L. Where the contents are 
less than 100 ml, or where the label States that the Injec- 
tion is not for dJrect injection but is to be diluted before 


use, the label alternatively may State the total osmolar con¬ 
centration En mOsmol per mL. 

USP Referencie standards (11)— 

USP Endotoxin RS 

Identification —It responds to the tests for Potassium (191) 
and for Acetate (191), 

Bactertal Endotoxins Test (85)—It contains not morę 
than 8.80 USP Endotoxin Units per mEq. 
pH (791): between 5.5 and 8,0, when diluted with water 
to 1.0% of potassium acetate. 

Parfkidafe Mafier in Injections (788): meets the re- 
guirements under smallwolume injections. 

Other requirements—It meets the reguirements under in¬ 
jections and Impfonted Drug Products (1), 

A ssay — 

Potassium stock solution —DissoNe 1 90,7 mg of potassium 
chloride, previously dried at 105° for 2 hours, in water. 
Transfer to a 1000-mL volumetric fiask, dilute with water to 
volume, and mix. Transfer 100,0 mL of Lhis solution to a 
1000-mL yoiumetric fiask, dilute with water to volumą and 
mix. This solution contains 10 pg of potassium (equiva!ent 
to 19.07 pg of potassium chloride) per mL. 

Standard preparotions —To separate 100-mL volumetric 
flasks transfer 10.0, 15.0, and 20.0 mL, respectively, of Po¬ 
tassium stock solution. To each fiask add 2.0 ml of sodium 
chloride solution (1 in 5) and 1.0 mi of hydrochloric acid, 
dilute with water to volume, and mix, The Standard prepara- 
tions contatn, respectively, 1,0, 1.5, and 2.0 pg of potassium 
per mL. 

Assay preparation —-Transfer an accurateJy measured vol- 
ume of Injection, equivalent to about 2 g of potassium ace¬ 
tate, to a 500-ml volumetric fiask, dilute with water to vol- 
ume, and mix. Transfer 5.0 mL of the solution to a 250-mL 
volumetric fiask, dilute with water to volume, and mix. 
Transfer 5.0 mL of the resultlng solution to a 100-mL voiu- 
metric fiask, add 2,0 ml of sodium chloride solution (1 in 5) 
and 1.0 ml of hydrochloric acid, dilute with water to vol- 
urną and mix. 

Procedurę—Gońcomitantly determine the absorbances of 
the Standard preparotions and the Assay preparation at the 
potassium emission linę of 766.5 nm, with a suitable atomie 
absorption spectra photo me ter (see Atomie Absorption Spec¬ 
troscopy (852)} eąuipped with a potassium hollow-cathode 
lamp and an air-acetylene flame, using water as the blank. 
Plot the absorbance of the Standard preparation versus con¬ 
centration, in jug per mL, of potassium, and draw the 
straight linę best fitting the tnree plotted points, From the 
graph so obtained, determine the concentration, in pg per 
mL, of potassium in the Assay preparation. Calculate the 
guantity, in mg, of CahbKOs in the portion of Injection 
taken by the formula: 

500C(2.510) 

in which C is the concentration, in pg per mL, of potassium 
In the Assay preparation, and 2.510 is the ratio of the malec- 
u lar weight of potassium acetate to the atomie weight of 
potassium. 


Potassium Bicarlbonate 


KHCOj 100.12 

Carbonic acid, monopotassium salt; 

Monopotassium carbonate [298-14-6]. 

DEFINITION 

Potassium Biearbonate contains NLT 99.5% and NMT 
101.5% of KHC 03 , calculated on the dried basis. 
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IDENTIFICATION 

* A, IDENTIFICATION TESTS’—GENERAL, Potassium (191) 

Sample solution: 100 mg/ml 

Acceptance criteria: Meets the requirements 

* B* Identification Tests—General, Bicorhonate (191) 

Sample solu don: 100 mg/mL 

Acceptance arfterla: Meets the reguirements 

ASSAY 

* Procedurę 

Sample: A g 

Analysis: Dissolve the Sample in lOOmL of water, add 
methyl red TS, and titrate with 1 N hydrochioric add 
VS, Add the acid slowly, with constant stirring, until the 
solution becomes faintly pink. Heat the solution to boil- 
ing, cool, and continue the titration until the pink color 
no longer fades after boi ling* Bach mL of 1 N hydro - 
chloric acid is equivalent to 100J mg of KHCOj. 

Acceptance criteria: 99*5%-101.5% on the dried basis 

IMPURITIES 


Deiete the following: 

*• Heavy Metals, Method I <231) 

Sample solution: To 2 g add 5 ml of water and 8 mL 
of 3 N hydrochioric add, heat to boiling, and maintain 
that temperatur© for 1 min. Add 1 drop of phenol- 
phthalein TS and sufficient 6 N ammonium hydroxide, 
dropwise, to give the solution a faint pink cofor Cool, 
ada 2 mL of T N acetic acid, and then dilute with water 
to 25 mL. 

Acceptance criteria: NMT 10 ppm# 

5PECIFEC TESTS 

* toss ON Drying (731): Dry a sample over silica gel for 4 

h: it loses NMT 0*3% of its weight* 

* Normal Carbonate 

Sample: Ciind 3.0 g of Potassium Bicarbonate with 
25 mL of alcohol and 5 mL of water in a porcelain 
mortar. 

Barium chloride solution: 12*21 ó mg/mL of barium 
chloride in alcohol and water (7:3), prepared by dissolv- 
ing the barium chloride in water, then diluting with ak 
conol to finał volume 

Analysis: Add 3 drops of phenolphthalein TS to the 
Sample , and titrate slowly with Barium chloride solution 
until the suspension becomes colorless* Continue the 
grlnding for 2 min, and if the color turns pink, continue 
the titration with Barium chloride solution to a colorless 
endpoint. Repeat the grinding for 2 min and the addi- 
tion of Barium chloride solution , if necessary, until the 
suspension is colorless after 2 min of grinamg, Each mL 
of the barium chloride solution is equivalent to 
6.911 mg of KiC0 3 . 

Acceptance criteria: NMT 2.5% 

ADD1TIONAL REQUIREMENTS 

* Packaging and Storage: Preserve in well-dosed 

containers. 


Potassium Bicarbonate Effervescent 
Tablets for Orał Solution 


» Potassium Bicarbonate Effervescent Tablets for 
Orał Solution contain not less than 90.0 percent 
and not morę than 110.0 percent of the labeled 
amount of K. 


Packaging and storage—Preserve in tight containers, 
protected from excesstve heat* 

Labeling—The label States the potassium content in terms 
of weight and in terms of milliequivalents* Where the Tab¬ 
lets are packaged in individual pouches, the label instructs 
the user not to open until the time of use, 

Identification—One Tablet dissolves in 100 mL of water 
with effervescence. The collected gas responds to the test 
for Bicarbonate (191), and the resulting solution responds to 
the test for Potassium (191), 

Uniform i ty of dosage unlts (905): meet the require- 
ments. 

Assay— 

Standard stock solution and Standard Solutions —Prepare as 
directed in the Assay under Potassium Chloride Grat Solution. 

Assay preparation —Transfer 10 Tablets to a 2000-mL volu- 
metric fiask, dissolve in 200 mL of water, swirl until efferves- 
cence ceases, dilute with water to wal u me, and mix. Filter, 
and guantJtatively dilute an accurately measured volume of 
the fil tratę with water to obtain a solution containing 30 ftg 
of potassium per mL* Transfer 5.0 mL of the resulting solu¬ 
tion to a 100-mL volumetric fiask, add 2*0 mL of sodium 
chloride solution (1 in 5) and 1 *0 mL of hydrochioric add, 
dilute with water to volume, and mix. 

Procedurę —Proceed as directed for Instrumental condftłons 
and Analysis in the Assay under Potassium Chloride Orał Solu - 
tion f except use Assay preparation insteąd of Sample solution. 
Calculate the guantity, In mg, of K in each Tablet taken by 
the formula: 

L(Cf D) 

in which L is the labeled guantity, in mg, of potassium in 
each Tablet, C is the concentration, in j.iq per ml, of potas¬ 
sium in the Assay preparation, and D is the concentration, in 
lig per mL, of potassium in the Assay preparation on the 
basis of the labeled guantity in each Tablet and the extent 
of dilution* 


Potassium Bicarbonate and Potassium 
Chloride for Efferyescent Orał Solution 

» Potassium Bicarbonate and Potassium Chloride 
for Effervescent Orał Solution contains not less 
than 90.0 percent and not morę than 110.0 per¬ 
cent of the labeled amounts of K and Cl. 

Packaging and stora ge—Preserye in tight containers, 
protected from excesstve heat. 

Labeling —The label States the potassium and chloride con- 
tents in Lerms of weight and in terms of miJliequivalents, 
Where packaged in individual pouches, the label instructs 
the user not to open until the time of use* 

Identification —A 3-g portion dissolves in 100 mL of water 
with effervescence. The collected gas so obtained responds 
to the test for Bicarbonate (191), and the resulting solution 
responds to the tests for Potassium (191) and for Chloride 
<191). 

Minimum fili (755)— 

For Solid Packaged in Multiple-unit Containers: meets 
the requirements. 

Uniformity of dosage units (905) — 

For Solid Packaged in Single-unit containers: meets the 
requirements< 

Assay for potassium— 

Standard stock solution and Standard Solutions—Prepare as 
directed in the Assay under Potassium Chloride Orał Solution. 
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Assay preparation —Weigh and mix the confents of not 
less than 20 containers of Potassium Bicarbonate and Potas¬ 
sium Chloride for Effen/escent Orał Solution. Transfer an ac- 
curately weighed portion of the powder, equivalent to 
about 6 g of potassium, to a 1000-mL volumetric fiask, dis- 
solve in about 200 mL of water, dilute with water to vof- 
ume, and mix. Transfer 5.0 mi of thrs solution to a second 
1000-mL yolumetrrc fiask, dilute with water to yolume, and 
mix. Transfer 5.0 ml of the resulting solution to a 100-mL 
yolumetric fiask, add 2.0 mL of sodtum chloride solution {1 
in 5} and 1.0 ml of hydrochloric acid, dilute with water to 
yolume, and mix. 

Procedurę —Proceed as directed for InstrumentuI conditions 
and Analysis in the Assay under Potassium Chloride Orat Solu* * 
Lion t except use Assay preparation instead of Sample solution. 
Calculate the ąuantity, in mg, of K in the portion of Potas¬ 
sium Bicarbonate and Potassium Chloride for Effervescent 
Orai Solution taken by the formula: 

400C 

in which Cis the concentration, in jug per mL, of potassium 
in the Assay preparation. 

Assay for chloride—Weigh and mix the eontents of not 
less than 20 containers of Potassium Bicarbonate and Potas* 
sium Chloride for Effervescent Orał Solution. Transfer a por¬ 
tion of the powder, equivalent to about 900 mg of chloride, 
to a 2000-mL volumetric fiask. Add about 200 mL of water, 
swirl until effervescence teases, dilute with water to yolume, 
and mix. Transfer 25.0 mL of this solution to a 250-mL coni- 
cal fiask, add 50.0 mL of OJ N silver nitrate VS and 15 mL 
of nitric add, and boil, with constant swirling, until the solu¬ 
tion is colorłess. Cool to room temperaturę, add water to 
make about 150 mL, then add 5 mL of ferric ammonium 
sulfate TS, and ti tratę the excess silver nitra te with OJ N 
ammonium thiocyanate VS to a permanent faint brown 
endpoint Each mL of OJ N stlver ni tratę is equivalent to 
3.545 mg of CL 


Potassium Bicarbonate and Potassium 
Chloride Effervescent Tablets for Orał 
Solution 


» Potassium Bicarbonate and Potassium Chloride 
Effervescent Tablets for Orał Solution contain not 
less than 90.0 percent and not morę than 
110.0 percent of the labeled amounts of K and 
Cl. 

Packaging and storage—Preserve m tight containers, 
protected from excessive heat. 

Labeling—The label States the potassium and chloride con- 
tents in terms of weight and In lerms of mitliequivalents. 
Where the Tablets are packaged in individual pouches, the 
label instructs the user not to open until the time of use. 
Identification—One Tablet dissolyes tn 100 mL of water 
with efferyescenee, The colfected gas responds to the test 
for Bicarbonate (191), and the resulting solution responds to 
the tests for Potassium {191} and for chloride (191). 
Uniformify of dosage units (905): meet the require- 
ments. 

Assay for potassium— 

Standard slock solution and Standard Solutions —Prepare as 
directed in the Assay under Potassium Chloride Orał Solution. 

Assay preparation —Transfer 10 Tablets to a 2000-mL voiu- 
metric fiask, dissolye in 200 mL of water, swirl until efferves- 
cence ceases, dilute with water to volume, and mix. Filter, 
and quantitatively dilute an accurately measured yolume of 


the filtrate with water to obtain a solution containing 30 pg 
of potassium per mL. Transfer 5.0 mL of the resulting solu¬ 
tion to a 10O*mL yotumetnc fiask, add 2.0 mL of sodium 
chloride solution (1 in 5) and 1.0 mL of hydrochloric acid, 
dilute with water to volume, and mix. 

Procedurę—Proceed as directed for Instrumental conditions 
and Analysis in the Assay under Potassium Chloride Orał Solu¬ 
tion, except use Assay preparation instead of Sample solution . 
Calculate the quantity, in mg, of K in each Tablet taken by 
the formula: 

L(C/D) 

in which L is the labeled quantity, in mg, of potassium in 
each Tablet, C is the concentration, in pg per mL, of potas¬ 
sium in the Assay preparation , and D is the concentration, in 
g per ml, of potassium in the Assay preparation on the 
asis of the labeled quantity in each Tablet and the extent 
of dilution. 

Assay for chloride—Transfer a number of Tablets, equiya- 
lent to about 900 mg of chloride, to a 2000-mL volumetric 
fiask. Add about 200 mL of water, swirl until effervescence 
ceases, dilute with water to yolume, and mix. Transfer 
25.0 mL of thrs solution to a 250-mL conical fiask, add 
50.0 mL of 0.1 N sllver nitrate V5 and 15 ml of nitric add, 
and boil, with constant swiding, until the supernatant is col- 
orless, Cool to room temperaturę, add suffident water to 
make a yolume of about 150 mL, add 5 mL of ferric ammo¬ 
nium sulfate T5, and tltrate the excess si3ver nitrate with 0.1 
N ammonium thiocyanate V5 to a permanent faint brown 
endpoint. Each mL of OJ N silver nitrate is equivalent to 
3.545 mg of CL Calculate the quantity, tn mg, of chloride 
(Cl) in each Tablet by dividing the total amount of chloride 
in the Tablets taken oy the number of Tablets taken. 


Potassium and Sodium Bicarbonates 
and Citric Acid Effervescent Tablets for 
Orał Solution 


DEFINITION 

Potassium and Sodium Bicarbonates and Cftrlc Add Efferve$- 
cent Tablets for Orał Solution contain NLT 90.0% and 
NMT 110.0% of the labeled amounts of potassium bicar¬ 
bonate (KHCOj), sodium bicarbonate (NaHCOO, and an- 
hydrous citric acid (CłHbO/), 

IDENTIFICATION 

* A. Identification Tests—General, Bicarbonate (191), Po¬ 

tassium (191), Sodium <191), and Citrate (191) 

Sample: One Tablet for Orał Solution 
Analysis 1: Dissolye the sample in 100 mL of water, 
and collect the gas that evolves. 

Acceptance criteria 1: The Sample efferyesces when 
dissolyed. 

Analysis 2: Proceed as directed in Bicarbonate (191) on 
the gas collected from Analysis h 
Acceptance criteria 2: Meets the requirements 
Analysis 5: Proceed as directed in Potassium (191) and 
Sodium (191) on the resulting solution from Analysis I. 
Acceptance criteria 3: Meets the requirements 
Analysis 4: Proceed as directed in Citrate (191) on 
3-5 drops of the resulting solution from Analysis / and 
20 mL of the mixture of pyridine and acetic anhydrrde. 
Acceptance criteria 4: Meets the requirements 

ASSAY 

* Potassium Bicarbonate and Sodium Bicarbonate 

Potassium chloride stock solution: 7.5 mg/mL of po¬ 
tassium chloride, previously dried at 125° for 30 min, in 
water 
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Sodium chloride stock solution: 7 mg/mL of sodium 
chloride, previously dried at 125° for 30 min, in water 
Diluent: 1,04 mg/mL of Hthtum nitratę prepared as fol- 
lows. Transfer 1.04 q of Jithium nitrate to a 1000-mL 
yolumetric fiask. Before dilution to finał volume, add a 
suitable nonionrc surfactant. 

Standard stock solution: 0.75 mg/mL of potassium 
chloride and 0.7 mg/mL of sodium chloride in water 
from Potassium chloride stock solution and Sodium chlo- 
ride stock solution t respectively 

Standard solution: 0.0375 mg/mL of potassium chlo¬ 
ride and 0.035 mg/mL of sodium chloride in Diluent 
from the Standard stock solution 

Sample stock solution A: Nominally 3 mg/mL of potas¬ 
sium bicarbonate prepared as follows. FineJy powder 
NLT 20 Tablets for Orał Solution* Tablets for Orał Solu¬ 
tion and powder are hygroscopic. After removal from 
the Container, grind the Tablets for Orał Solution 
promptly in an atmosphere of Iow relative humidity, 
and weigh the powder promptly. Transfer a pardon of 
the powder, equivalent to about 3000 mg of potassium 
bicarbonate, to a 1000-mL yolumetric fiask* Dissolve in 
500 mL of water, świr! until effervescence eeases, and 
dilute with water to volume. 

Sample stock solution B: Nominally 1 mg/mL of potas¬ 
sium bicarbonate, based on the labeted guantity, from 
Sample stock solution A in water 
Sample stock solution C: Nominally 1 mg/mL of so¬ 
dium bicarbonate, based on the labeled quantity, from 
Sample stock solution A in water 
Sample solution A: Nominally 0.05 mg/mL of potas¬ 
sium bicarbonate from Sample stock solution 8 in Diluent 
Sample solution B: Nominally 0.05 mg/mL of sodium 
bicarbonate from Sample stock solution C in Diluent 
Instrumental conditions 
Modę: Flame photometer 
Analytical wavelengths 
Potassium: The max»mum at about 766 nm 
Sodium: The maximum at about 589 nm 
Blank: Diluent 
Analysis 

Samples: Standard solution , Sample solution Ą Sample 
solution B, and Blank 

Use the Blank to zero the instrument. Measure the 
emis$ion responses for the Standard solution , Sample 
solution A , and Sample solution B . 

Calculate the percentage of the labeied amount of po- 
tassium bicarbonate {KFICO 3 ) in the portion of Tablets 
for Orał Solution taken: 

Result = (rufr s ) x (G/G) x (H 1 /H 2 ) x 100 

ru - photometer reading of potassium from Sample 
solution A 

fj = photometer reading of potassium from the 
Standard solution 

G - concentration of potassium chloride in the 
Standard solution (mg/mL) 

Cu - nominał concentration of potassium 

bicarbonate in Sample solution A (mg/mL) 

M r r = molecular weiqht of potassium bicarbonate, 
100.12 

M r j - molecular weight of potassium chloride, 74.55 
Calculate the percentage of the labeled amount of 
sodium bicarbonate (NaHCOi) in the portion of Tablets 
for Orał Solution taken: 

Result = (rjts) x (G/G) x (Mn/M*) x 100 

A/ = photometer reading of sodium from Sample 
solution B 

r$ = photometer reading of sodium from the 
Standard solution 

G - concentration of sodium chloride in the 
Standard solution (mg/mt) 


G = nominał concentration of sodium bicarbonate 
in Sample solution B (mg/mL) 

M f t = molecular weight of sodium bicarbonate, 

84*01 

M f 2 = molecular weight of sodium chloride, 58.44 
Acceptance criterla: 90.0%~110.0% of the labeled 
amounts of potassium bicarbonate (KHCO 3 ) and so¬ 
dium bicarbonate (NaHCOs) 

* Anhydrous Gtric Acid 

Mobile phase, Standard preparation 1, and Chromat- 
ographic system: Proceed as directed in Assay for Cit- 
ric Acid/Ci tratę and Phosphate (345). 

Sample solution: Nominally 20 pcj/mL of ci tratę pre¬ 
pared as follows. Transfer the equiva!ent of 40 mg of 
anhydrous cifric add from Sample stock solution A in the 
Assay for Potassium Bicarbonate and Sodium Bicarbonate 
into a suitable yolumetric fiask, and proceed as directed 
in Assay for Citric Acid/Ci tratę and Phosphate (345), Assay 
Preparation for Citric AddfCi tratę Assay. 

Analysis: 

Sampjes: Standard preparation 1 and Sample solution 
Proceed as directed in Assay for Citric Add/Citrate and 
Phosphate (345), Procedurę. 

Calculate the percentage of the labeled amount of an¬ 
hydrous citric acid (C 6 HsO?) in the portion of Tablets 
for Orał Solution taken: 

Result - (ry/n) x (G/G) x (M r s/M r2 ) x 100 

r u - peak response of citrate from the Sample 
solution 

r s = peak response of citrate from Standard 
preparation i 

G - concentration of citrate in Standard 
preparation l (pg/mL) 

= nominał concentration of citrate in the Sample 
solution (pg/mL) 

Mtt ~ molecular weight of anhydrous dtric acid, 
192*12 

M r > - molecular weight of citrate, 189.10 
Acceptance criteria: 90.0%-l 10.0% 

SPECIFIC TESTS 

* Acid-Neutralizing Capaoty (301): The acid consumed 
by the minimum single dose recommended in the label- 
ing is NLT 5 mEq. 

ADDITIONAL REQUIREEVIENT5 

■» Packaging and Storage; Preserve in tight containers. 

* Labeling: Label Tablets for Orał Solution to State the so¬ 
dium content* The label States also that the tablets are to 
be dissplyed in water before being taken* 

* USP Reference Standard (11) 

USP Gtric Add RS 


Potassium Bitartratę 



GH*KO* 188.18 

Butanedioic acid 2,3-dihydroxy-, [/?-(/?*,/?*)]-, monopotas- 
sium salt; 

Potassium hydrogen tartrate [868-14-4]* 

DEFINITION 

Potassium Bitartrate, dried at 105 3 for 3 h, contalns NLT 
99.0% and NMT 101*0% of CFUKO*. 
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IDENTIFICATION 

* A. Ignite it: it ieaves a residue that imparts a reddish 

purple color to a nonluminous flame. 

* B. A saturated solution of it yrelds a yeliowish orange 

precipitate with sodium cobaltinitrite T5. 

* C. Identification Tests—General, Tartrate <191): Meets 

the reąuirements 

A5SAY 

* Procedurę 

Sample: Dry 6 g of Potassium Bkartrate at 105° for 3 h, 
Al Iow to cool, and weigh. 

Anafysis: Dissolve the Sample in 100 mL of boiling 
water, add a few drops of phenolphthalein T5, and ti- 
tratę with 1 N sodium hydroxide VS to a pink endpoint. 
Perform a blank determination (see Titrimetry (S 41)). 
Each mL of 1 N sodium hydroxide is equivalent to 
188,2 mg of C 4 H 5 KO^ 

Acceptance criteria: 99.0%-l 01.0% on the previously 
dried basts 

IMPURITIES 
« Insoluble Matter 

Sample: 500 mg 

Analysis: Mix the Sample with 3 ml of 6 N ammonium 
hycfroxide, 

Acceptance criteria: No undissolved residue remains, 

» Limit of Ammonia 

Sodium hypochlorite solution: Use a commercially 
avaiiable solution that contains 4.Q%-6.0% of sodium 
hypochlorite. 

Oxidizrng solution: [Notę —Prepare on the day of use.] 
Al kalinę sodium d tratę TS and Sodium hypochlorite solu- 
tion (4:1) 

Diluted sodium nitroferricyanide solution: Sodium ni- 
troferricyanide TS and water (1:10) 

Standard stock solution: Dry 300 mg of ammonium 
chloride over sili ta gel for 4 h, and use it to prepare a 
0.3 mg/mt solution in water This solution contains 
lOOpg/mL of ammonia. 

Standard solution: 0.25 pg/mL of ammonia in water 
from Standard stock solution 

Sample solution: 2.5 mg/mL of Potassium Bitartrate in 
water. Heat gently to facifrtate the dissolution. 

Analysis 

[Notę —Carefully follow the order of addition stated 
betów.] 

Separatety transfer 6.0 ml each of the Standard solution 
and the Sample solution to two color-comparison 
tubes. To each tubę add 0.4 mL of phenol TS, 0.4 mL 
of Diluted sodium nitroferricyanide solution , and 1.0 mL 
of Oxidiiing solution, Dilute with water to 10 ml, mix, 
and allow to stand for 1 h. 

Acceptance criteria: The color of the Sample solution is 
not darker than the color of the Standard solution (NMT 
0.01 %). 

Delete the fołtowmg: 

Heaw Metals, Method II (231): NMT 20 ppm* i 

|jin-2D)8) 

ADDITIONAL REQUIREMENTS 

* Packaginc and Storage: Preserve in tight containers. 


Potassium Bromide 

KBr 119.00 
Potassium bromide. 

Potassium bromide [7758-02-3]. 


» Potassium Bromide contains not less than 
98.0 percent and not morę than 100.5 percent of 
KBr, calculated on the dried basis. ft contains no 
added substances. 

Packaging and storage—Preserve in well-closed contain¬ 
ers, and storę at room temperaturę. 

Appearance of solution: elear and colorless. 

Test solution —Dissolve 10.0 g in carbon dioxide-free 
water, and dilute with the same solvent to 100 mL. 

Identification— 

A: A solution containing 4.5 mg of potassium bromide 
responds to the test for Bromide (191). 

B: Responds to the test for Potassium (T91). 

Acidity or a łkali uf ty—To 10 mL of the solution prepared 
for the test for Appearance of solution , add 0.1 mlof 
bromothymol blue TS: not morę than 0.5 ml of 0.01 N 
hydrochlorie add or 0,01 N sodium hydroxide is regulred to 
change the color of this solution. 

Loss on drying (731)—Dry it at 100° to 105° for 3 hours: 
it loses not morę than 1.0% of its weight. 

Bromates— 

Starch-mercunc iodide solution —Tri tu ratę 1.0 g of soluble 
starch with 5 mL of water and pour the mixture into 
100 mL of boiling water, containing 10 mg of mercuric io¬ 
dide. 

Procedurę—To 10 mL of the solution prepared for the test 
for Appearance of solution add 1 mL of Starch-mercunc iodide 
solution, OJ mL of a 100 q per L solution of potassium io¬ 
dide, and 0.25 mL of 0.5 M sulfuric acid. Allow to stand 
protected from light for 5 minutes: no blue or violet color 
develops. 

Limit of chlorane: not morę than 0.6%. 

Nitric add solution and Ferric ammonium sulfate solution— 
Proceed as directed in the Assay. 

Procedurę—D\ ssoive 1.000 g of Potassium Bromide in 
20 mL of Nitric acid solution in a comcal fiask, add and mix 
5 mL of 30 percent hydrogen peroxide, and heat in a water 
bath until the solution is colorless. Rinse the sides of the 
fiask with a smali quantity of water, and heat in a water 
bath for 15 minutes. Allow to cod, dilute with water to 
50 mL, and add 5,0 mL of silver nitrate VS and 1 mL of 
dibutyl phthalate. Mix, and back titrate the excess silver ni¬ 
trate with ammonium thiocyanate VS (see 77tr/metry (541)), 
using 5 ml of Ferric ammonium sulfate solution as the indica- 
tor. Perform a blank titration. Not morę than 1,7 mL of sil- 
ver nitrate V5 is used. 

I od i des—To 5 mL of the solution prepared for the test for 
Appearance of solution add 0.15 mL of a 10.5 g per 100 mL 
ferric chloride solution, and 2 mL of dichloromethane. 

Shake, and allow to separate. The lower layer is colorless. 
Suffates (221)—A 2.0-g portion shows no morę sulfate 
than torresponds to 0.2 mL of 0,020 N sulfuric acid 
( 0 . 01 %). 

Limit of iron: not morę than 20 ppm. 

Citric add solution —Prepare a 200-mg citric acid per mL 
solution. 

Iron standard solution— Transfer 0,863 g of ferric ammo¬ 
nium sulfate to a 500-mL volumetric fiask, and dissolve in 
25 mL of dilute sulfuric add, Dilute with water to volume. 
Transfer 1.0 mL of the resulting solution to a 10-mL volu- 
metrle fiask, and dilute with water to volume. Transfer 
2.5 mL of this resulting solution to a 50-mL yolumetric fiask, 
and dilute with water to volume. [NOTĘ —Prepare immedi- 
ately before use.] 

Test solution —Transfer 5 ml of the solution prepared for 
the test for Appearance of solution to a TO-mL yolumetric 
fiask, and dilute with water to volume. 

Procedurę— To 10 mL each of the Iron standard solution 
and the Test solution add 2,0 mL of the Citric add solution 
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and 0.1 mL of thioglycofic add. Make alkaline to fitmus with 
ammonia water, and dilute with water to 20 mL. After 
5 mfńutes, any pink coior in the Test soiution is not morę 
intense than that in the tron standard sotution , 

Magnesium and alkaline-earth metali —To 200 ml of 
water add 0.1 g of hydroxy laminę hydrach loride, 10 mL of 
pH 10.0 ammonia-ammonrum chloride buffer (prepared oy 
dissoMng 5.4 g of ammonium chloride in 20 mL ot water, 
adding 20 mL of ammonium hydroxide and diluting to 
100 mL), 1 ml of 0.1 M zinc sulfate, and about 0.2 g of 
enochrome black T trituration. Heat Lo about 40°. Titrate 
this soiution (see Tftrimetry (541)) with 0.01 M edetate disO“ 
dium V5 untiJ the viofet coior changes to deep blue. To this 
soiution add 10.0 0 of Potassium Bromide dissolved tn 
100 mL of water. IT the color changes to violet, titrate the 
soiution with 0.01 M edetate disodium VS to a deep blue 
endpoint The volume of 0.01 M edetate disodium eon- 
sumed in the second titration does not exceed 5.0 ml 
(0.02%, calcuiated as Ca). 


Detete the foifowing: 

*Heavy metals, Method I (231): not morę than 10 ppm. 

• fOiliCEji l.Jao-201BJ 

Assay— 

Nitric add soiution ^Dilute 14 mL of nitric acid with water 
to 100 mL. 

Ferric ammonium suffate soiution —Transfer 10 g of ferric 
ammonium sulfate to a IGO-mL volumetric fiask. Dissolve fn 
and dilute with water to volume. 

Procedurę^ Dis$olve 2.000 g of Potassium Bromide in 
water, and dilute with water to 100.0 mL. To 10.0 mL of the 
soiution add 50 mL of water, 5 mL of Nitric add soiution , 
25.0 mL of siiver nitrate V5, and 2 mL of dibutyl phthalate. 
Mix, and back Utratę the excess $ilver nitrate with ammo¬ 
nium thiocyanate VS (see TTtr/rrietry (541}), using 2 ml of 
Ferric ammonium sulfate soiution as the indicator, shaking 
yigorousty towards the endpoint, Each mL of 0.1 M silver 
nitrate is equivalent to 11.90 mg of KBr. Calculate the per- 
cent content of Potassium Bromide, corrected for the chlo- 
ride content, by the formula: 

0 - 3.3576 

in whith □ is the percent content of KBr and KCI obtained, 
calculated as KBr; and b is the percent content of chiondes. 


ASSAY 

• PROCEDURĘ 

TCA soiution: 20% (w/v) trichloroacetic acid in water 
Gold chloride soiution: 5 mg/mL of gold chloride in 
water 

Standard stock soiution: Dissolve USP Sodium Bromide 
RS in water to obtain a soiution with a nominał concen- 
tration of 20 mg/mL of bromide. 

Standard Solutions: Prepare four Solutions of known 
concentrations of about 2.0, 1.0, 0.5, and 0,25 mg/mL 
of bromide by diluting the Standard stock soiution with 
water, 

Sample soiution: Dilute Orał Soiution, Veterinary quan- 
trtatively with water (1:99). 

Blank: water 
Instrumental conditions 
(See Ultraviolet-Visibie Spectroscopy (857).) 

Modę: Vi$ 

Analytrcaf wavelength: 440 nm 
System suitability 

Sam pies: Standard Solutions and Blank 

Suitability requirements 

Correlation coefficient: NLT 0.99, linear regression 
of the Standard Solutions 
Analysis 

Samples: Sample soiution and Blank 
To 750-pL aliquots of each Sample add 500 pL of TCA 
soiution and 250 juL of Gold chforide soiution. Mix on a 
vortex mixer, and immediately read the absorbance of 
each Sample. 

Calculate tne concentration, in mg/mL, of bromide (Br) 
in the portion of Orał Soiution, Veterinary taken: 

ftesult = C x D 

C = concentration of the Sample soiution (mg/mL) 
obtained from the standard curve 
D = dilution factor of the Sample soiution, 100 
Acceptance criteria: 151-185 mg/mL of bromide (Br) 

ADDITIONAŁ REQUIREMENT5 

® Packaging ano Storage: Package tn a tight Container, 
and storę in a refrigerator. 

* Beyond-Use Datę: NMT 180 days after the datę on 

which it was compounded when sto red in a refrigerator 
« Labeung: Label it to State the Beyond-Use Datę. Label it 
to indfeate that it is for yeterinary use onJy. 

■ USP Reference Standards (11) 

USP Sodium Bromide RS 


Potassium Bromide Compounded Orał 
Soiution, yeterinary 

DEF1NITEON 

Potassium Bromide Compounded Orał Soiution, Veterinary 
contains NLT 225 mg and NMT 275 mg of potassium 
bromide (KBr) per mL, equivalent to NLT 151 mg and 
NMT 185 mg of bromide (Br) per mL. 

Prepare Potassium Bromide Compounded Orał Soiution, Vet* * 
erinary as follows (see Pharmaceutical Compounding — Non- 
sterile Preparations <795)). 


Potassium Bromide 

25 q 

Purified Water 

60 mL 

Com Syrnp, FCC, a suffident 
quantity to make 

100 mL 


Dissoive the Potassium Bromide in Purified Water. Add Com 
Syrup t FCC t to bring to finał volume with mixing 4 


Potassium Carbonate 


K^COj (anhydrous) 138.21 

KjCOrlW 165.23 

Carbonic acid, dipotassium salt; 

Dipotassium carbonate [584-08-7]. 

DEFINmON 

Potassium Carbonate contains NLT 99.5% and NMT 
100,5% of K^CCb, calculated on the dried basis, 

IDENTIFICATION 

* A, Identification Tests—General, Potassium (191): 

Meets the requirements 

* B. Identification Tests—General, Carbonate (191): 

Meets the requirements 

ASSAY 

* Procedurę 

Sample: Dried potassium carbonate obtained in the test 
for Loss on Drying 
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Analysis: Transfer the Sample to a fiask with the aid of 
1 50 ml of water, and add 4 drops of methyl orange TS. 
Ti tratę with 1 N hydrochloric acid VS. Each mL of 1 N 
hydrochloric add is equivalent to 69A 1 mg of K 2 CO 3 . 
Acceptance criteria: 99.5%-100.5% on the dried basls 

IMPURITIES 


Defete the following; 

V Heaw Metals (231) 

Analysis: Dissolve 4.0 g in 10 ml of water, Add 15 mL 
of 3 N hydrochloric acid, and heat to boi ling. Add 1 
drop of phenolphthalein TS, and neutralize with 1 N so- 
dium hydroxlde until the solution is faintly pink in 
coior. Cook and dilute with water to 25 mL 

Acce pta n ce c ri te r i a: N MT 5 p p m # {omialu 1 -ian -201 s> 

SPECIF1C TESTS 

* toss on Dbying (731): Dry a sample at 180° for 4 h: it 

loses NMT 0.5% of its weight. 

* Bnsoluble Substances 

Sample solution: 1 g in 20 mL of water 

Acceptance criteria: The solution is complete, elear, 
and colorless, 

ADDITIONAL REQU!REMENT5 

* Packageng and Storage: Preserve in well-closed 

containers. 


Potassium Chloride 


KCI 74.55 

Potassium chloride [7447-40-7], 

DEFIN1TION 

Potassium Chloride contains NLT 99.0% and NMT 100,5% 
of KCI, calculated on the dried basis. 

IDENTIFICATION 

* A. Identification Tests— Generał, Potassium (191) 

Sample solution: 50 mg/mL 

Acceptance criteria: Meets the reguirements 

* B. Identification Tests—General, Chloride (191) 

Sample solution: 50 mg/mL 

Acceptance criteria: Meets the requirements 

ASSAY 
» Procedurę 

Sample: 200 mg 

Analysis: Dissolve the Sample In 10 mL of water, Add 
10 mL of glacial acetic acid, 75 mL of methanol, and 
3 drops of eosin Y TS, Titrate, with shaking, with 0,1 N 
silver nitrate VS to a pink endpoint. Each mL of 0.1 N 
siiver nitrate is equivalent to 7,455 mg of KCI. 
Acceptance criteria: 99.0%-1 00.5% on the dried basis 

IMPURITIES 

■ Aluminum (206) (where it is labeted as intended for use in 
hemodialysis): Proceed as directed, using 2.0 g of Potas- 
sium Chloride to prepare the Test preparation. 

Acceptance criteria: NMT 1 ppm 

e SODIUM 

Sample solution: 50 mg/mL 

Acceptance criteria: Sample solution tested on a pfati- 
num wire does not impart a pronounced yellow color 
to a nonlumlnous flame. 

o lODIDE 

Standard stock solution: 1.64 mg/mL of potassium io- 
dide in water 


Standard solution: Dilute 1.0 mL of Standard stock so¬ 
lution with water to 25 mL. Dilute 2.0 ml of thls solu¬ 
tion with water to 8 mL. Add 1 mL each of chloroform 
and diluted hydrochloric acid, then add 2 drops of a 
chloraminę T solution (0,1 in 100), and shake genlly. 

Sample solution: Dissofve 2 g of Potassium Chloride in 
8 mL of water. Add 1 mL each of chloroform and di¬ 
luted hydrochloric acid, then add 2 drops of a chlora¬ 
minę T solution ( 0.1 in 100 ), and shake gentlw 

Acceptance criteria: The violet color of the chloroform 
layer is not darker than that of a concomitantly pre- 
pared Standard solution (NMT 0.005%). 

• BROMIDE 

Standard stock solution: 1.28 mg/mL of sodium bro- 
mide In water 

Standard solution: Di tutę 2.0 mL of Standard stock so¬ 
lution with water to 8 mL. Add 1 mL each of chloroform 
and diluted hydrochloric add, then add 5 drops of a 
chloraminę T solution (1 In 100), and shake gentfy. 

Sample solution: Dissolve 2 g of Potassium Chloride in 
8 mL of water. Add 1 mL each of chloroform and di¬ 
luted hydrochloric acid, then add 5 drops of a chlora¬ 
minę T solution (1 in 100), and shake gently, 

Acceptance criteria: The brown color of the chloro¬ 
form layer fs not darker than that of a concomitantly 
prepared Standard solution (NMT 0 . 1 %). 

* Calcium and Magnesium 

Sample solution: 10 mg/mL śn water 

Analysis: To 20 mL of Sample solution add 2 mL each of 
6 N ammonium hydroxide, ammonium oxalate TS, and 
dibasic sodium phosphate TS. 

Acceptance criteria: No turbidity is produced with i n 5 
min. 


Detete the following: 

** Heavy Metals (231) 

Sample solution: 2.0 g in 25 mL of water 
Acceptance criteria: NMT 10 ppm# < 0^1 1 -Jan-201 

SPECIFIC TESTS 

* Acidity or Alkalinity: To a solution of 5,0 g in 50 mL of 

carbon dioxide-free water add 3 drops of phenolphthal¬ 
ein TS: no pink color is produced. Then add 0.30 mL of 
0,020 N sodium hydroxrde: a pink color is produced. 

* Loss ON Drying (731): Dry a sample at 105° for 2 h: it 

loses NMT 1.0% of its weight. 

ADDITIONAL REQUDREMENTS 
« Packaging and Storage: Preserve in well-closed 
containers. 

* Labeling: Where Potassium Chloride is intended for use 

in hemodialysis, it is so labeled. 


Potassium Chloride Extended-Release 
Capsules 

» Potassium Chloride Extended-Release Capsules 
contain not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amount of KCI. 

Packaging and storage —Preserve in tight containers at a 
temperaturę not exceeciing 3G C \ 

Identification —A portion of the fil tratę obtai ned as di- 
rected under Assay in the Assay responds to the tests for 
Potassium (191) and for Chloride (191), 
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Dissolution (711)— 

Medium: wat er; 900 ml. 

Apparotus 1: 100 rpm. 

Time: 2 hours, 

Standard stock soludon and Standard Solutions —Prepare as 
directed in the Assay under Potassium Chloride Orał Solu den . 

Procedurę —Filter the solution under test, and dilute quan- 
titatively with Dissolution Medium to obtain a test solution 
containing about 60 ug of potassium chloride per mL Add 
5.0 mL of the test solution to a 100-mL voIumetric fiask, 
add 2.0 ml of sodium chloride solution (1 In 5) and 1.0 mL 
of hydrochloric acid, dilute with water to volume, mlx, and 
proceed as directed for Instrumental conditions and Analysis 
m the Assay under Potassium Chloride Orał Solution. Calcu* 
late the quantfty, in mg, of KCI dissoJved by the formula: 

(900f)(1 *907Q 

m which F is the extent of dilution of the solution under 
test, and the other terms are as defined therein. 

Tolerances —Not morę than 35% (Q) of the labeled 
amount of KCI is dissolved in 2 hours. The requirements are 
met if the quantities dissolved from the Capsules tested con- 
form to the accompanying acceptance table instead of the 
table shown under Dissolution (7 11). 


Acceptance Table 


5taqe 

Nu m ber 
Tested 

Acceptance Cr i ter i a 

5} 

6 

Each unit te within the rangę Q ± 10%. 

s* 

6 

Average of 12 units {St + S^) is within 
the rangę between Q - 30% and 0 + 
35%, and no unit is outside the ranga 
Q ± 40%. 

s 3 

12 

Ayerage of 24 units (Si + S 2 + S 3 ) is 
within the rangę between Q - 30% 
and Q + 35%, and not morę than 2 
units are outside the ranne 0 ± 40%. 


l/niformity of dosage units (905): meet the require~ 
rnents. 

Assay— 

Standard stock solution and Standard Solutions —Prepare as 
directed in the Assay under Potassium Chloride Orał Solution . 

Assay preparation —Place not less than 20 Capsules in a 
suitable Container with 400 mL of water, heat to boiling, 
and boli for 20minutes. Alłow to cool, transfer the solution 
to a IGOG-mL volumetric fiask, dilute with water to volumą 
and mix. Filter, discarding the first 20 mL of the filtrate. 
Transfer an accurately measured volume of the subsequent 
filtrate, equivalent lo about 60 mg of potassium chloride, to 
a 1000-mL volumetfic fiask, dilute with water to vofume, 
and mix. (Retain a porlion of the filtrate for use in the Iden¬ 
tification test.) Transfer 5.0 mL of the resulting solution to a 
100-mL volumetnc ftask, add 2.0 ml of sodium chloride so¬ 
lution (1 rn 5) and 1.0 ml of hydrochloric add, dilute with 
water to volume, and mix. 

Procedurę —Proceed as directed for Instrumental conditions 
and Analysis in the Assay under Potassium Chloride Orał Solu¬ 
tion, except use Assay preparation instead of Sample solution. 
Calcu late the guantity, in mg, of KCI in each Capsule taken 
by the formula: 

(TC f D)(1.907) 

tn which T is the labeled guantity, tn mg, of potassium chlo¬ 
ride in each Capsule, D is the concentration, in ug per mL, 
of potassium chloride in the Assay preparation, based on the 
labeled guantity per Capsule and the extent of dilution, and 
the other terms are as defined therein. 


Potassium Chloride for Injectlon 
Concentrate . ' 


» Potassium Chloride for Injection Concentrate is 
a stenie solution of Potassium Chloride in Water 
for Injection. It contains not less than 95.0 per- 
cent and not morę than 105.0 percent of tne la¬ 
beled amount of KCI. 

Pacltaging and storage —Preserve in single-dose or in 
multipie-dose containers, preferably of Type I or Type II 
głass. 

Labeling—The label States the potassium chloride content 
in terms of weight and of milfiequivalents in a qiven vol- 
u me. Label the Concentrate to indicate that it is to be di- 
luted to appropriate strength with water or other suitable 
fluid prtor to administration. Immediately foliowi ng the 
name, the label bears the boxed waming: 


Concentrate Must be Diluted Before Use 


This waming is not required when the liquid preparation 
is m 3 Pharmacy bulk package and the label thereon States 
prominently "Pharmacy Bulk Package—Not for direct infu- 
sion." 

The cap of the Container and the overseal of the cap must 
be black, and both bear the words: "Must Be Diluted A in 
readily legible type, in a color that stands out from its back- 
ground OR the overseaI may be of a elear plastic materiał 
through which the black cap is visible and the printing is 
readily legible. 

When tne naturę of the container-closure system prevents 
compl tance, the design shall folfow the intent of this re- 
quirement as closeiy as possible, the black color being used 
beneath the words "Must be Diluted," which are so placed 
that words are readily vtsible as the contents of the Con¬ 
tainer are being removed. Ampuls shall be identified by a 
black band or a series of black bands above the constriction. 
The label States also the to tal osmolą r concentration in 
mOsmol per L. Where the contents are less than 100 mL, 
the label alternatively may State the total osmolar concentra¬ 
tion in mOsmol per mL. 

USP Reference standard® (11)—■ 

USP Endotoxin RS 

Identification— 41 responds to the tests for Potassium (191 ) 
and for Chloride (191). 

Bacterial Endotoxins Test (85): It contains not morę 
than 8.80 USP Endotoxin Units per mEq. 
pH (791): between 4.0 and 8.0. 

Particulate Matter in infectiom <788): meets the re- 
quirements under small-volume injections. 

Other reguirements—It meets the requirements under Im 
jectbns and fmplanted Drug Products (1). 

Assay— 

Potassium stock solution and Standard preparations^Pre - 
parę as directed in the Assay under Potassium Chloride Orał 
Solution. 

Assay preparation —Transfer an accurately measured vof- 
ume of Concentrate, equivalent to about 600 mg of potas¬ 
sium chloride, to a 500-mL volumetric fiask, dilute with 
water to volume, and mlx. Proceed as directed for Assay 
preparation in the Assay under Potassium Chloride Oraf Solu - 
tion, beginning with 'Transfer 5.0 mL of the solution to a 
100-mL volumetric fiask." 

Procedurę —Proceed as directed for Procedurę in the Assay 
under Potassium Chlońde Ora! Solution . Cal culate the quan- 
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tity, in mg, of KG in the portion of Concentrate taken by 
the formuła: 

200C(1,907) 

in which the Lerms are as defined therein* * 


Potassium Chloride Ora! Solution 


DEHNITION 

Potassium Chloride Orał Solution contains NIT 95.0% and 
NMT 105.0% of the labeled amount of potassium chlo¬ 
ride {KCI}. It may contain alcohoL 

IDENTIFICATION 

* A. Identification Tests—General, Potassium (191) 

Sample solution: Carefully evaporate 5 mL to dryness, 
and ignite the residue at dull-red heat to remove all 
organie matter Cooi, dissolve the residue in 10 mL of 
water, and filter. 

Acceptance criteria: Meets the req u i rem ents 

* B. Identification Tests—General, Chloride (191) 

Sample solution: Carefully evaporate 5 mL to dryness, 
and ignite the residue at dull-red heat to remove all 
organie matter. Cool, dissoNe the residue in 10 mL of 
water, and filter. 

Acceptance criteria: Meets the requirements 

ASSAY 

* Procedurę 

Standard stock solution: 19.07 pg/mt of potassium 
chloride, previously dried at 105° for 2 h, in water* TJnis 
solution contains 10pg/mL of potassium. 

Standard Solutions: To separate 100-mL volumetric 
flasks transfer 10.0, 15.0, and 20.0 mL, re$pectłvely, of 
Standard stock solution. To each fiask add 2.0 mL of so- 
dium chloride solution (200 mg/mL) and 1.0 mL of hy- 
drochloric add, and dilute with water to voiume. The 
Standard Solutions contain, respectwely, 1.0, 1.5, and 
2.0 ug/mL of potassium* 

Sample stock solution: Transfer a volume of Ora! Solu¬ 
tion, equivalent to 600 mg of potassium chloride, to a 
500-mL volumetric fiask, and a ilu te with water to voL 
u me* Transfer 5*0 mL of the solution to a 100-mL voli> 
metric fiask, and dilute with water to volume* 

Sample solution: Transfer 5*0 mL of Sample stock solu¬ 
tion to a 100-mL volumetric fiask, add 2.0 mL of so- 
dium chloride solution (200 mg/mL) and 1.0 mL of hy- 
drochlork acid, and dilute with water to volume. 
Instrumentai conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectroph oto metry 
Analytical wavelengtn: Potassium emission linę at 
766.5 nm 

Lamp: Potassium hołlow-cathode 
Flame: Air-acetylene 
Blank: Water 
Analysis 

Sam pies: Standard Solutions , Sample solution, and Blank 
Plot the absorbance of the Standard Solutions versus the 
concentration of potassium, in pg/mL, and draw the 
straight linę best fitting the three plotted points. From 
the graph so obtained, determine the concentration of 
potassium in the Sample solution (pg/mL). 

Calculate the percentage of the labeled amount of po¬ 
tassium chloride (KCI) in the portion of Orał Solution 
taken: 

Result = (C/Cu) x (MJAt) x 100 

C = concentration of potassium tn the Sample 
solution as determined In this test (pg/mL) 


Cu = nominał concentration of potassium chloride 
in the Sample solution (pg/mL) 

Mr - molecular weight of potassium chloride, 74.55 
A, = atomie weight of potassium, 39.10 
Acceptance criteria: 95*0%-105*0% 

SPECIFIC TESTS 

• Alcohoł Determination, Method II (611) (if present): 

NLT 90.0% and NMT 115*0% of the labeled amount, 
the labeled amount being NMT 7*5% of C 2 H 5 OH, ace- 
tone being used as the internal standard 

ADDITIONAL R£QUI REM ENTS 

* Packacinc and Storage: Preserve in tight containers. 


Potassium Chloride for Ora! Solution 

» Potassium Chloride for Ora) Solution is a dry 
mixture of Potassium Chloride and one or morę 
suitable coiors, diluents, and flavors. It contains 
not less than 90.0 percent and not morę than 
110.0 percent of the labeled amount of KCI. 

Packaging and storage —Preserve in tight containers. 
Labeling —The label States the Potassium Chloride (KCI) 
content in terms of weight and in terms of milliequivalents. 
Identification —Ignite about 200 mg at a temperaturę not 
above 600°, in order to remove all organie matter, cool, 
dissolve the residue in 10 mL of water, and filter: the filtra te 
responds to the tests for Potassium (191) and for Chloride 
(191). 

Minimum fili (755)— 

For Solid Packaged in Multiple-unu containers: meets 
the reguirements. 

Uniformity of dosage units (905)— 

For Solid Packaged in SlNGLE-UNIT containers: meets the 
reguirements. 

Assay— 

Standard stock solution and Standard Solutions —Prepare as 
directed in the Assay under Potassium Chloride Orni Solution 

Assay preparation 1 (where it is packaged in unlt-dose 
containers)“Weigh and mix the eon ten ts of not less than 
20 containers of Potassium Chloride for Orał Solution* Trans¬ 
fer an accurately weighed portion of the powder, equivalenl 
to about 1.5 g of potassium chloride, to a 500-mL volumet- 
ric fiask, dissolve in water, dilute with water to vofume, and 
mix. Transfer 5.0 mL of the solution to a 250-mL vołumetric 
fiask, dilute with water to volume, and mix. Transfer 5*0 mL 
of the resulting solution to a 100-mL vofumetric fiask, add 
2,0 mL of sodium chloride solution (1 in 5) and 1.0 ml of 
hydrochloric acid, dilute with water to volume, and mix. 

Assay preparation 2 (where it is packaged in multiple-umt 
containers)—Transfer an accurately weigned portion of Po¬ 
tassium Chloride for Orał Solution, equivalent to about 1.5 g 
of potassium chloride, to a 500-mL voiumetric fiask, dissoNe 
in water, dilute with water to vo!utne, and mix. Froceed as 
directed for Assay preparation 1, beginning with "Transfer 
5.0 mL of the solution." 

Procedurę —Proceed as directed for Instrumentai conditions 
and Analysis in the Assay under Potassium Chloride Orał Solu¬ 
tion, except use Assay preparation 1 or Assay preparation 2 
instead of Sample solution . Calculate the quantity of KG, in 
mg, in the portion of Potassium Chloride for Orał Solution 
taken by the formula: 

500C(1.907) 

in which C is as defined therein. 
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Potassium Chloride Extended-Rełease 
Tablets 


» Potassium Chloride Extended-Release Tablets 
contain not less than 90.0 percent and not more 
than 110.0 percent of the labeled amount of po¬ 
tassium chloride (KCI). 

Fackaging and s to rag e—Preser ve in tighL containers at a 
temperaturę not exeeeding 30°. 

Labeling—The labeling States with which Assay preporation 
the product complies only if Assay preparotion 1 is not used. 
Identification—A portion of the fiitrate obtained as di¬ 
rected for the d es i gna te d Assay preporation in the Assoy 
meets the reguirements of the tests for Potassium <191) and 
for Chloride <191), 

Dissolution (711)— 

Medium: water; 900 mL 

Apparatus 2: 50 rpm* * 

Time: 2 hours. 

Standard stock solution —Prepare as directed in the Assay 
under Potassium Chloride Orał Solution. 

Standard Solutions —Prepare as directed for Standard Solu¬ 
tions tn the Assay under Potassium Chloride Orai Solution. 

Procedurę —Filter the solution under test, and dilute guan- 
titative!y with Dissolution Medium to obtain a test solution 
containing about 60 pg of potassium chloride per mL, Place 
5,0 mL of the test solution in a 100-nnL volumetric fiask, add 
2-0 mL of sodium chloride solution (1 in 5) and 1,0 mL of 
hydrochloric acid, dilute with water to volume, mix, and 
proceed as directed for Instrumental conditions and Analysis 
in the Assay under Potassium Chloride Orał Solution. Calcu- 
late the quantity, tn mg, of KCI dissotved by the formula: 

(9000(1.907Q 

in which F is the extent of dilution of the solution under 
test, and the other terms are as defined therein. 

Tolerances^ Not morę than 35% (Q) of the labeled 
amount of KCI is di$solved in 2 hours. The requirements are 
met if the guantities dissolved from the Tablets tested eon- 
form to the accompanying acceptance table instead of the 
table shown under Dissolution (7 11). 

Acceptance Table 

Number 

Stacie _ Tested _Acceptance Criteria _ 

51 6 Each unit is within the rangę Q ± 30%. 

5 2 6 Average of 12 units ( S\ -f S 2 ) is within the 

rangę betwęęn Q - 30% and Q * 35%, 
and no unit is outside the rangę 0 ± 

40%, 

S> 1 2 Average of 24 units (Si + Ś 2 + 5 3 } is within 

the rangę between Q - 30% and 0 + 
35%, and not more than 2 units outside 
thę rangę O i 40%, 

Uniformity of dosage units (905): meet the require- 
ments. 

Assay— [notes — If necessary, first score nonsugar-coated 
tablets. Retain a portion of the fiitrate of either Assay prepo¬ 
ration 1 or Assay preparotion 2 for use in the test for Identifi¬ 
cation.] 

Standard stock solution and Standard Solutions —Prepare as 
directed in the Assay under Potass/um Chloride Orał Solution. 

Assay preparotion I —Place not fewer than 20 Tablets in a 
suitable Container with 400 mL of water, heat to boiling. 


and boil for 20 minutes. Ailow to cool, transfer the solution 
to a 1000-mL tfolumetric fiask, dilute with water to volume, 
and mix, Filter, dlscardtng the ftrst 20 mL of the fiitrate. 
Transfer an accurately measured volume of the subseguent 
fiitrate, equivalent to about 60 mg of potassium chloride, to 
a 1000-mL volumetric fiask, dilute witn water to voJume, 
and mix. Transfer 5.0 mL of the resulting solution to a 
100-mL volumetric fiask, add 2.0 ml of sodium chloride so¬ 
lution (1 in 5) and 1.0 ml of hydrochloric acid, dilute with 
water to volume, and mlx, 

Assay preparotion 2 (For formulatlons containing crystals 
coated with hydrophobic polymers)—Place not fewer than 
20 Tablets in a 2000-mL volumetric fiask, Add 1200 mL of a 
mixture of acetonttrile and water (1:1), and shake by me- 
chanical means, or stir using a magnetic bar for 90 minutes, 
Dilute with the mixture of acetonitrile and water (1:1) to 
volume, Allow to stand for 90 minutes. Pass through a filter 
having a 0.2-pm porosiły. Transfer an accurately measured 
volume of the fiitrate, quantitatively dilute with water to ob¬ 
tain a solution having a concentralion of about 0.06 mg per 
mL, and mtx. [NOTĘ—Retain a portion of the fiitrate for use 
in the test for Identification.] Transfer 5,0 mL of the resulting 
solution to a 100-mL volumetric fiask, add 2.0 mL of sodium 
chloride solution (1 in 5) and 1.0 mL of hydrochloric acid, 
dilute with water to volume, and mix. 

Procedurę— Proceed as directed for Instrumental conditions 
and Analysis in the Assay under Potassium Chloride Orał Soiu- 
tion, except use Assay preparotion 1 or Assay preporation 2 
instead of Sample solution. Calcu late the guantsty, in mg, of 
potassium chloride (KCI) in each Tablet taken by the 
rormula: 

1.90 7(TC/D) 

in which T is the labeled guantky, in mg, of potassium chlo¬ 
ride tn each Tablet; D h the concentration, in jig per mL, of 
otassium chloride in the designated Assay preporation, 
ased on the labeled quantity per Tablet and the extent of 
dilution; and the other terms are as defined therein. 


Potassium Chloride in Dextrose 
Injection 

DEFmmoN 

Potassium Chloride in Dextrose Injection is a sterile solution 
of Potassium Chloride and Dextrose in Water for Injection. 
It contains NIT 95.0% and NMT 110.0% of the labeled 
amount of potassium chloride (KG) and NLT 95.0% and 
NMT 105.0% of the labeled amount of dextrose 
(CsHtzO* * hhO). It contains no antimicrobial agents, 

IDENTIFICATION 

* A. 

Sample solution: Nominally 50 mg/mL of dextrose 
from a suitable volume of Injection in water 
Analysis: Add a few drops of the Sample solution to 
5 ml of hot aikaline cupric tartrate TS. 

Acceptance criteria: A coplous red predpitate of cu~ 
prous oxide is formed. 

* B. The sample imparts a violet color to a nonluminous 

flame, Since the presence of smali quantities of sodium 
masks the color, screen out the yeflow color produced by 
the sodium by viewmg through a blue filter that blocks 
emission at 589 nm (sodium) but is transparent to emis- 
sion at 404 nm (potassium). [NOTĘ—Traditionally, cobalt 
glass has been used, but other suitable filters are eom- 
merdally available.] 

* C. Identification Tests—General (191), Chloride: Meets 

the regurrements 
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AS5AY 

* DEXTROSE 

Sample solution: Nominally 20-50 mg/mL of dextrose 
from Injection prepared as follows, Transfer a volume of 
Injection, containing 2-5 g of dextrose, to a 100-mL 
volumetric fiask, Add 0.2 ml of 6 N ammonium hydrox- 
ide and dii u te with water to volume. 

Analysis 

Sample: Sample solution 

Determine the angular rotation in a suitable polarimeter 
tubę (see OpticalRotation (781)). 

Cale ula te the percentage of the labeled amount of dex- 
trose (C 6 H 7 20 fi - HzO) in the portion of Injection taken: 

Result - [(100 x a)/(t x a}] x (1/Q x x 100 

o - observed angular rotation of the Sample 
solution (°) 

/ - length of the polarimeter tubę (dm) 

a = midpomt of tne specific rotation rangę for 
anhydrous dextrose, 52,9° 

Co = nominał concentration of dextrose In the 
Sample solution (g/100 mL) 

M t j - molecular weight of dextrose monohydrate, 
198.17 

Mrź - molecular weight of anhydrous dextrose, 

180.16 

Acceptance criteria: 95,0%“105,0% 

* Potassium Chloride 

Sample solution: Transfer a volume of Injection, equiv- 
alent to 75-150 mg of potassium chloride, to a conical 
fiask. Add water, if necessary, to bring the yolume to 
10 mL, and add 10 ml of glacial acetic add, 75 mL of 
methanol, and 3 drops of eosin Y TS, 

Titrimetric system 
Modę: Direct titratlon 
Titrant: 0.1 N silver nitrate V5 
Endpoint detection: Visual 
Indicator: Eosin Y T5 
Analysis 

Sample: Sample solution 

Tltrate, with shaking, with Titrant to a pink endpoint. 
Calculate the percentage of the labeled amount of po¬ 
tassium chloride (KO) in the portion of Injection taken: 

Result = Vx N x ( F/W) x 100 

V a Titrant volume consumed by the Sample 
solution (mL) 

N - actual normality of the Titrant (m£q/ml) 
f = equivalency factor, 74.55 mg/mEq 
W = nominał amount of potassium chioride in the 
Sample solu don (mg) 

Acceptance criteria: 95.0%-1 10.0% 

1MPURITIES 

* Limit of 5-Hydroxymethylfurfurai and Related 

SUBSTANCES 

Sample solution: Nominally 2.0 mg/mL of dextrasę 
from Injection in water 
Instrumentai conditions 
Modę: UV 

Analytical wavelength: 284 nm 
Celi: 1 cm 
Blank: Water 
Analysis 

Sampfes: Sample solution and Blank 
Determine the absorbance of the Sample solution , 
Acceptance criteria: NMT 0,25 

SPECIFIC TE5TS 

* Bacterial Endqtoxins Test (85): NMT 0.5 USP Endo- 

toxin Units/mL 

* PH (791) 

Sample solution: Nominally 5% of dextrose from a 
portion of Injection in water 


Acceptance criteria: 3.5-6.5 

* Gther Requłrements: it meets the requirements under 
Injections and Implanted Drag Products (1). 

ADDITIONAL REQUIREMENTS 

* Packaging and Storage: Preserve In singie-dose glass or 
plastic containers. Class containers are preferably Type I 
or Type II. 

* Labeling: The label States the total osmolar concentra¬ 
tion in mGsmol/L, Where the contents are less than 

100 mL, or where the label States that the Injection is not 
for direct injection but is to be diluted before use, the 
label alternatrvely may State the total osmolar concentra¬ 
tion in mOsmol/mL. The content of potassium, in mEq, 
is prominently displayed on the label. 

* USP Reference Standards (11) 

USP Endotoxin RS 


Potassium Chloride in Dextrose and 
Sodium Chloride injection 

DEFINmON 

Potassium Chloride in Dextrose and Sodium Chloride Injec- 
tion is a stenie solution of Potassium Chloride, Dextrose, 
and Sodium Chloride in Water for Injection. It contains 
NLT 95.0% and NMT 110.0% of the labeled amounts of 
otassium (K) and chloride (Cl) and NLT 95.0% and NMT 
05.0% of the labeled amounts of dex trose (C&HuOu ■ 
H 2 O) and sodium (Na), tt contains no antimicrobial 
agents. 

IDENTIFICATION 

* A. The sample imparts an intense ydlow color to a 

nonluminous flame. 

* B 

Analysis: To 2 mL of Injection, add 5 mL of sodium 
cobaltinitrite TS. 

Acceptance criteria: A yeflow predpitate is formed rm- 
mediately. If necessary, centrifuge tne solution and ex- 
aminę the predpitate {presence of potassium). 

» C. Identification Tests— General (191), Chloride: Meets 
the requirements 

* D, 

Sample solution: Nominally 50 mg/mL of dextrose 
from a suitable volume of Injection in water 
Analysis: Add a few drops of the Sample solution to 
5 mL of hot alkalinę cupric tartrate TS. 

Acceptance criteria: A copious red predpitate of cu- 
prous oxide is formed. 

ASSAY 

* CHLORIDE 

Sample solution: Transfer a volyme of Injection, equiv- 
alent to 55 mg of chloride, to a suitable conical fiask. 
Add 10 mL of glacial acetic add, 75 mL of methanol, 
and 3 drops of eosin Y TS. 

Titrimetric system 
Modę: Direct titration 
Titrant: 0,1 N siiver nitrate V5 
Endpoint detection: Visual 
Analysis 

Sample: Sample solution 

Titrate, with shaking, with Titrant to a pink endpoint, 
Each ml of Titrant is equivalent to 3.545 mg of ehfo- 
ride (Cl). Each mq of chloride is equivalent to 0,0282 
m£q of chloride (Cl). 

Calculate the percentage of the labeled amount of chlo* 
ride (Cl) in tne portion of Injection taken: 

Result = Vx N x (F/W) x 100 
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V = Titront vo!ume consumed by the Sample 
solution (mL) 

N - actual norm a lity of the Titront (mEq/mL) 

F = equivalency factor, 35.45 mg/mEq 
W = nominał amount of chforide in the Sample 
solution (mg) 

Acceptance criteria: 95,0%-n0.0% 

O D£XTRGSE 

Sample solution: Nominally 20-50 mg/mL of dextrose 
from fnjection prepared as follows. Transfer a volume of 
Injection, containing 2-5 g of dextrose, to a 100-mL 
vo!umetric fiask. Add 0.2 mL of 6 N ammonium hydrox- 
ide and dilute with water to vofume. 

Analysis 

Sample: Sample solution 

Determine the angufar rotation in a suitabfe polanmeter 
tubę (see Optfcal Rotation (781)), 

Calculate the percentage of the labeled amount of dex- 
trose (C 6 H ł? 06 * H 2 0) in the portion of Injection taken: 

Result = [(100 x 0)1(1 x ot)] x (1/Cy) x (M rJ /M r2 ) x 100 

a - observed angular rotation of the Sample 
solution (°) 

I - length of the polarimeter tubę (dm) 
a — midpoint of the specific rotation rangę for 
anhydrous dextrose, 52.9° 

Cu - nominał concentration of dextrose in the 
Sample solution (g/100 mL) 

M r j = molecutar weight of dextrose monohydrate, 
198.17 

Mr 2 - mofecular weight of anhydrous dextrose, 

180,16 

Acceptance criteria: 95.0%-1Q5.0% 

* Potassium and Sodium 

Internal standard solution: 1.04 mg/mL of Jithium ni¬ 
tra te In water prepared as folfows. Transfer 1.04 g of 
lithium nltrate to a 1000-mL vo!umetnc fiask, add a 
suita ble nonie nic surfactant, and dilute with water to 
volume. 

Potassium stock solution: 74.56 mg/mL of potassium 
chloride (equivalent to 1 mEq/mL of potassium) pre¬ 
pared as folJows. Transfer 18.64 g of potassium cnlo- 
ride, previously dried at 105° for 2 h, to a 250-mL volu- 
metric fiask. Dilute with water to voJume. 

Sodium stock solution: 58,44 mg/mL of sodium chlo- 
ride (equivalent to 1 mEq/ml of sodium) prepared as 
follows, Transfer 14,61 g of sodium chloride, previously 
dried at 1 05° for 2 h, to a 250-mL voJumetric fiask. 
Dilute with water to volume. 

Standard stock solution: 0.0391/ mg/mL of potassium 
(l<) from the Potassium stock solution and 0.02299/ 
mg/mL of sodium (Na) from the Sodium stock sofution 
prepared as follows. Transfer 0.1/ mL of the Potassium 
stock solution and 0,1/ mL of the Sodium stock solution 
to a 100-mL volumetne fiask, where / and / are the 
labeled amounts In (mEq/L) of potassium and sodium, 
respectwely, in the Injection. Dilute with water to 
voJume. 

Standard solution: Transfer 5.0 mL of the Standard 
stock solution to a 500-mL volumetric fiask, and dilute 
with the Internal standard solution to volume. 

Sample solution: Transfer 5.0 mL of Injection to a 
500-mL volumetric fiask, and dilute with the Internal 
standard sofution to volume. 


Instrumental conditions 
Modę: Fiame photometer 
Analytical wavelengths 
Potassium: 766 nm 
Sodium: 589 nm 
Lithium: 671 nm 
Blank: Internal standard solution 
Analysis 

Sam pies: Standard solution, Sample solution , and Blank 
Use the Blank to zero the instrument, Concomitantly 
determine the fiame emission readings for the Stan¬ 
dard solution and the Sample solution. 

Calculate the percentage of the labeled amount of po¬ 
tassium (K) in the portion of Injection taken: 

Result = (RJRd x (CdCu) x 100 

Ru - emission reading ratio of potassium to lithium 
from the Sample solution 

R$ ~ emission reading ratio of potassium to lithium 
from the Standard solution 

Cs - concentration of potassium (K) in the Standard 
stock solution (mg/mL) 

Cu = nominał concentration of potassium (K) in the 
Sample solution (mg/mL) 

[Notę—E ach mg of potassium is equivaient to 0.02558 
mEq of potassium,] 

Calculate the percentage of the labeled amount of so¬ 
dium (Na) in the portion of Injection taken: 

Result = (Ru/RF) x (Cs/C u ) x 100 

Ru = emission reading ratio of sodium to lithium 
from the Sample solution 

R 5 = emission reading ratio of sodium to lithium 
from the Standard solution 

Ci = concentration of sodium (Na) in the Standard 
stock solution (mg/mL) 

Cu = nominał concentration of sodium (Na) in the 
Sample solution (mg/mL) 

[Notę—E ach mg of sodium Is equivalent to 0,04350 
mEq of sodium.] 

Acceptance criteria 
Potassium: 95.0%-110.0% 

Sodium: 95.0%-105,0% 

BMPURITiES 


Delete the fol łowing: 

•t Heavy Metals (231) 

Sample solution: Transfer a volume of Injection as de- 
termined by the cakulation below to an appropriate 
vessel. 

Calculate the volume of Injection to use to two signifi- 
cant flgures: 

Result - 0 2/[(GA) * (G D L 0 ) + (C^)] 

G k = labeled amount of potassium chloride in each 
100 mL of fnjection (g) 

Lk = limit of heavy metals for potassium chforide, 
0 . 001 % 

Go - labeled amount of dextrose in each 1 00 mL of 
injection (g) 

l D = limit of heavy metals for dextrose, 0.0005% 

- labeled amount of sodium chloride in each 
100 mL of Injection (g) 

Ls ~ limit of heavy metals for sodium chloride, 
0.0005% 

Adjust the volume by evaporation or addition of water to 
25 mL, as necessary: it passes the test, 

Acceptance criteria: Meets the requirements* foriitidi 

20T8) 
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e 5-HYDR0XYMETHYLFURFURAL AND REIATED SUBSTANCES 

Sample solution: Nonninally 2,0 mg/ml of dextrose 
from Injection in water 
fnstrumental conditions 
Analytical wavelength: 284 nm 
Celi: 1 cm 
Blank: Water 
Analysis 

Samples: Sample solution and Blank 
Acceptance criteria: NMT 0.2S 

5PECSF0C TESTS 

* Bacterial Endotoxins Test (85): NMT 0.5 USP Endo- 
toxfn Units/mL 

* PH (791): 33-6.5 

« Other Requerements: Et meets the requlrements under 
Injections and Impfanted Drug Products {1), 

ADDITIONAL REQUIREMENT$ 

* Packacing and Stdrage: Preserve in single-dose gfass or 
lastlc contalners, Glass containers are preferably of Type 
or Type IE glass. 

o Labeung; The la bel States the potassium, sodium, and 
chloride contents in terms of mEq in a given voEume. The 
labeE also States the total osmolar concentration in 
mOsmol/L. Where the contents are less than 100 ml, the 
la bel alternatively may State the total osmolar concentra¬ 
tion in mOsmol/mL. 

* USP Reference Standards (11) 

USP Endotoxin RS 


Pofassiym Chloride, Potassium 
Biearbonate, and Potassium Citrate 
Effervescent TabBets for OraB Solution 

» Potassium Chloride, Potassium Biearbonate, 
and Potassium Citrate Effervescent Tablets for 
Orał Solution contain not less than 90.0 percent 
and not morę than 110.0 percent of the labeled 
amounts of K and Cl. 

PackagBng and sforage —Preserve in tight containers, 
protected from excessive heat 

Labeling —The labeE states the potassium and chloride con¬ 
tents in terms of weight and in terms of mjlliequivalents. 
Where Tablets are packaged in mdividual poutnes, the Eabel 
instmcts the user not to open until the time of use. 
Identification —One Tablet disso!ves in 100 ml of water 
with effervescence The coflected gas responds to the test 
for Biearbonate <191X and the resulting solution responds to 
the tests for Potassium (191), for Chloride (191), and for Cit¬ 
rate 091). 

Uniformity of dosage unit 5 (905): meet the require- 
ments for Weight I /anation. 

Assay for potassium-— 

Standard stock solution and Standard Solutions —P rep are as 
dlreeted in the Assoy under Potassium Chloride Orał Solution . 

Assay preporation —Transfer 1 0 Potassium Chloride, Potas¬ 
sium Biearbonate, and Potassium Citrate Effervescent Tablets 
for Ora] Solution to a 2000-mL voiumetric fiask, dissolve in 
200 mL of water, swirl until effervescence ceases, dilute with 
water to volume, and mtx, Filter, and quantitatively dilute 
an accurately measured volume of the filtrate with water to 
obtain a solution contain Ing 30 ug of potassium per mL. 
Transfer 5,0 ml of the resulting solution to a 100-mL volu- 
metric fiask, add 2,0 ml of sodium chloride solution (1 in 5) 
and 1.0 mL of hydrochforic add, difute with water to voh 
ume, and mix. 


Procedurę —Proceed as directed for Instrumentu! conditions 
and Analysis En the Assoy under Potassium Chloride Orał Solu¬ 
tion , except use Assay preporation instead of Sample solution . 
Calculate the quantity, in mg, of potassium (K) in each Tab¬ 
let taken by the formula: 

£(C / D) 

in which i is the Eabeled quantrty, in mg, of potassium in 
each Tablet, C is the concentration, in pg per ml, of potas¬ 
sium in the Assay preporation, and D is tne concentration, in 
ug per mL, of potassium in the Assay preporation on the 
basis of the labeled quantity in each Tablet and the extent 
of dilution. 

Assay for chloride— Transfer a n urn ber of Potassium Chlo¬ 
ride, Potassium Biearbonate, and Potassium Citrate Efferves- 
cent Tablets for Orał Solution, equivalent to about 900 mg 
of chloride, to a 2000-mL Yolumetrlc fiask. Add about 
200 ml of water, swtrl untif effervescence ceases, dilute with 
water to vofume, and mix. Transfer 25.0 mL of this solution 
to a 250-mL conical fiask, add 50,0 mL of OJ N silver ni- 
tratę V5 and 15 mL of nitric add, and boil, with constant 
swirling, until the supernatant is colorless, Cool to roorn 
temperaturę, add surficient water to make a volume of 
about 150 mL, add 5 mL of ferric ammonlum sulfate TS, 
and titrate the excess silver nitrate with 0,1 N ammonium 
thiocyanate VS to a permanent faint brown endpoint, Each 
mL of 0.1 N silver nitrate is equivalent to 3.545 mg of Cl. 
CaEculate the quantity, in mg, of chloride (Cl) in each Tablet 
by dividing the total amount of chloride in the Tablets taken 
by the number of Tablets taken. 


Potassium Chloride in Lactated! Ringer'$ 
and Dextrose Bmjection 

DEFINITION 

Potassium Chloride in Lactated Ringeds and Dextrose Injec- 
tion is a sterile solution of Calcium Chloride, Potassium 
Chloride, Sodium Chloride, and Sodium Lactate in Water 
for Injection. ft contains, in each 100 mL, NLT 285,0 mg 
and NMT 315.0 mg of sodium [as sodium chloride (NaCI) 
and anhydrous sodium lactate (CjHsNaO*)], NLT 4.90 mg 
and NMT ó.OO mg of calcium (Ca) [equivafent to NLT 
18.0 mg and NMT 22.0 mg of calcium chloride (CaCh ■ 
2HzO)J, and NLT 231.0 mg and NMT 261.0 mg of lactate 
(C 3 H 5 O 3 ) [equivalent to NLT 290,0 mg and NMT 
330.0 mg of anhydrous sodium lactate (CaHjNaOj)]. It 
contafns NLT 95.0% and NMT 105.0% of the labeled 
amount of potassium chloride (KCI), NLT 90,0% and 
NMT 105.0% of the labeled amount of dextrose 
(C 6 Hi 2 0 6 ■ H 2 0), and NLT 90.0% and NMT 110.0% of the 
Eabeled amount of chloride (Cl) [as sodium chloride 
(NaCI), potassium chloride (KCI), and caldum chloride 
(CaCL ■ 2H20)]. ft contains no antimicrobiat agents, 

IDENTIFICATION 

* A. 

Sample solution: Nominałfy 50 mg/mL of dextrose 
from a sultabie volume of fnjection in water 
Analysis: Add a few drops of Sample solution to 5 mL of 
hot al kalinę cupric tartrate TS. 

Acceptance criteria: A coptous red predpitate of cu- 
prous oxide is formed. 

* B. Identification Tests—General (191), Calcium and C/ 7 / 0 - 

ride: Meets the reguirements of the ammonium oxa3ate 
test for Calcium ano the test for Chloride 

9 C. Sodium: The sample imparts an intense yellow color 
to a nonluminous flame. 

® 0. Potassium: The sample imparts a vialet color to a 
nonluminous flame. Because the presence of smal! quan- 
tities of sodium masks the cofor, screen out the yellow 
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eolor produced by sodium by viewing through a blue 
filter that blocks the emission at 589 nm (sodium), but h 
transparent to emission at 404 nm (potassium). [Notę— 
Traditionally, cobalt glass Has been used, but other suita- 
ble filters are commercially available,] 

® E, The retention time of the lactate peak of the Sample 
soiution corresponds to that of the Standard soiution , as 
obtained in the Assay for Lactate. 

ASSAY 
» Calciuih 

[Notę—C oncentrations of the Standard soiution and the 
Sample soiution may be modified to fit the iinear or 
worki ng rangę of tne atomie absorption 
spectrophotometer.] 

Lanthanum chloride soiution: 88.45 g/L of lanthanum 
chloride prepared as folJows. Transfer a suitable guantity 
of lanthanum chloride to an appropriate vofumetric 
fiask, Add 50% of the finał fiask voiume of water Care- 
fuljy add 25% of the finaf fiask volume of hydrochforic 
acid. Mix, and allow to cool. Dilute with water to 
volume. 

Calcium stock soiution: 1 mg/mL of calcium (Ca) pre¬ 
pared as follows. Transfer 499,5 mg of primary standard 
calcium carbonate to a 200-mL volumetric fiask, and 
add 10 mL of water. Carefulfy add 5 ml of diluted hy- 
drochloric acid, and swirf to dissolve the calcium car¬ 
bonate, Dilute with water to volume. 

Standard Solutions: 0,010, 0,015, and 0.020 mg/mL of 
calcium prepared as follows. To three separate 100-mL 
volumetric ffasks, each containing 5.0 ml of Lanthanum 
chloride soiution , add 1.0, 1.5, and 2.0 mL of Calcium 
stock soiution , respectiveiy. Dilute the contents of each 
fiask with water to votume, 

Sample solu tron: Transfer 30.0 ml of Injection to a 
100~mL volumetric fiask containing 5.0 mL of Lantha¬ 
num chloride soiution . Dilute with water to volume. 
Blank: Transfer 5.0 mL of Lanthanum chloride soiution to 
a IGO-mL ralumetrlo fiask and dilute with water to 
voiume. 

Instrumental conditions 

(See Atomie Absorption Spectroscopy (852)0 
Modę: Atomie absorption spectrophotometry 
Analytical wavelength: Calcium emission linę at 
422.7 nm 

Lamp: Calcium hollow-cathode 
Flame: Air-acetylene 
Analysis 

Samples: Standard Solutions, Sample soiution , and Blank 
Plot the absorbances of the Standard Solutions versus 
the concentration, in mg/mL, of cafcium, and dra w 
the stratght linę best fittrng the three plotted points. 
From the graph so obtained, determine the concentra¬ 
tion (C), in mg/mL, of calcium in the Sample soiution i 
Calcuiate the guantity (mg) of calcium (Ca) in each 
100 ml. of Injection taken: 

Result = C x D x F 

C - concentration of calcium in the Sampie 
soiution, as determined from the graph 
(mg/mL) 

D = dilution factor of the Sampie soiution ; 33 

f - conversion factor for each 100 mL of Injection, 

100 mL 

Acceptance criteria: 4.90-6.00 mg of calcium (Ca) in 
each 100 mL 

» Chloride 

Sample soiution: Transfer 10 mL of Injection into a 
contca! fiask. Add TOmL of giacial acetic acid, 75 mL of 
methanol, and 3 drops of eosin V TS. 


Titrimetrrc system 
Modę: Direct titration 
Titrant: 0.1 N silver nitrate VS 
Endpoint detection: Visua! 

Analysis 

Sample: Sample soiution 

litra te, with shaking, with Titrant to a pink endpoint. 
Calcuiate the percentage of the labeled amount of chlo¬ 
ride (Cl) in tne portion of Injection taken: 

Result = Vx Nx (F/W) x 100 

V - volume of Titrant consumed by the Sample 
soiution (mL) 

N = actuaf norm ality of the Titrant (mEq/mL) 

F 3 = equivalency factor, 35.45 mg/mEq 
W = nominał amount of chloride in the Sample 
soiution (mg) 

Acceptance criteria: 90.0%-110.0% 

® Dextrose 

Sample soiution: Transfer a volume of Injection con¬ 
taining 2-5 g of dextrose to a 100-mL volumetric fiask. 
Add 0.2 ml of 6 N ammonium hydroxtde, and dilute 
with water to volume. 

Analysis 

Sample: Sample soluthn 

Determine the angular rotation In a suitable polanmeter 
tubę (see Optical Rotation (781)). 

Calcuiate the percentage of the labeled amount of dex- 
trose (CsH^Oń ■ H 2 Q) in the portion of Injection taken: 

Result = [(100 x a)/(l x a)] x (1 /Cu) x (MnfM r2 ) x 1 00 

a - observed angular rotation of the Sampie 
soiution (°) 

/ = !enqth of the polarimeter tubę (dm) 

a - midpoint of tne specifrc rotation rangę for 
annydrous dextrose, 52.9° 

Cu - nominał concentration of dextrose in the 
Sampie soiution (g/100 mL) 

Mn “ molecular weight of dextrose monohydrate, 
198.17 

M r2 = molecular weight of anhydrous dextrose, 

180.16 

Acceptance criteria: 90.0%-l 05.0% 
o Lactate 

Mobile phase: Add 1 mL of formie acid and 1 mL of 
dicydchexylaminę per L of water. 

System suitability soiution: 3 mg/mL each of anhy¬ 
drous sodlum acetate and USP Sodium Lactate RS in 
water 

Standard soiution: 3 mg/mL of USP Sodium Lactate RS 
in water 

Sample soiution: Use the undiluted Injection. 
Chromatographic system 
(See Chromatograpny (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 
Column: 4,6-mm x 1 0-cm; packing LI 
Flow ratę: 1 mL/min 
Injection volume: 20 pL 
System suitability 

Samples: System suitability soiution and Standard 
soiution 

Suitability requirement$ 

Resofution: NLT 2 between acetate and lactate, Sys¬ 
tem suitability soluthn 

Tailing factor: NMT 2.0 for lactate. Standard soiution 
Re!ative standard deviation: NMT 2,0%, Standard 
soiution 
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Analysis 

Sam pies: Standard solution and Sample solution 
Calculate the quantity (mg) of lactate (C 3 H 5 0 3 ) in each 
100 mL of Injection taken: 

Result - {r u !n) x Q x (M r! /M^) x V 

fu - peak response of lactate from the Sample 
solution 

n = peak response of lactate from the Standard 
solution 

Q = concentration of USP Sodium Lactate RS in 
the Standard solution (mg/ml) 

Hj = molecular weight of lactate, 89,07 

- molecular weight of anhydrous sodium 
lactate, 112.06 

V = volume of the Injection, 100 mL 
Acceptance criteria: 231.0-261.0 mg of lactate 
(C 3 Hs 0 3 ) in each 100 mL 

® POTASSIUM 

Solution A: Suitable nonionic wetting agent (1 in 500) 
Standard stock solution A: 1 00 pg/mL of potassium in 
water prepared as follows. Dissolve 190,7 mg of potas¬ 
sium chloride, previously dried at 105° for 2 h, in 
50 mL of water. Transfer the resultrng solution to a 1-L 
volumetnc fiask, and dilute with water to volume. 
Standard stock solution B: 10.93 mg/ml of sodium 
chloride in water 

Standard Solutions: 0.005, 0,010, 0,015, and 
0,020 mq/mL of potassium prepared as follows. Transfer 
10 mL of Standard stock solution B to each of four 
100-mL voIumetric flasks containing 10,0 ml of Solution 
A. To each fiask add, respectively, 5,0, 10,0, 15.0, and 
20.0 mL of Standard stock solution A , and dilute with 
water to vo!ume, 

Sample solution: Nominally 0.015 mg/mL of potassium 
prepared as follows. Transfer a suitable portion of Injec- 
tion into an appropriate volumetnc fiask, Add 10% of 
the finał fiask volume of Solution A, Dilute with water to 
votume. 

Blank: Transfer 10 mL of Standard stock solution B to a 
100-mL voiumetrk fiask containing 10.0 mL of Solution 
A, DiJute with water to volume. 

Instrumental conditions 
Modę: Atomie emission spectrophotometry 
Emission wavelength: 766 nrn 
Analysis 

Sam pies: Standard Solutions, Sample solution , and Blank 
Set a suitable flame photometer for maximum transmk- 
tance at a wave!ength of 766 nm. Adjust Ehe instru¬ 
ment to zero transmittance with the Blank. Adjust the 
instrument to 100% transmittance with the most con- 
centrated of the Standard Solutions . Read the percent¬ 
age transmittance of the other Standard Solutions, and 
plot transmittances versus concentration of potassium. 
From the graph so obtained, read the percentage 
transmittance of the Sample solution. 

Calculate the percentage of the labeled amount of po¬ 
tassium chloride (KCI) in the portion of Injection taken: 

Result s= (C/Cu) x {Mr/Ar) x 100 

C = concentration of potassium in the Sample 
solution , as determined from Lhe graph 
(mg/mL) 

Cu s= nominał concentration of potassium in the 
Sample solution (mg/mL) 

M, = molecular weight of potassium chloride, 74.55 
A, - atomie weight of potassium, 39.10 
Acceptance criteria: 95,O%-105,0% 

* Sodium 

Solution A: Suitable nonionic wetting agent (1 in 500) 
Standard stock solution: 100 j.iq/mL of sodium in 
water prepared as follows. DissoTve 254.2 mg of sodium 


chloride, previously dried at 105° for 2 h, in 50 mL of 
water. Transfer the resulting solution to a 1-L volumetric 
fiask, and dilute with water to volume. 

Standard Solutions: 0,005, 0,010, 0.015, and 
0,020 mg/mL of sodium prepared as follows. Transfer 
10 mL of Solution A to each of four 100-mL volumetric 
flasks. To each fiask add, respectively, 5.0, 10.0, 15.0, 
and 20.0 mL of Standard stock solution, and dilute with 
water to volume, 

Sample solution: Transfer 5 mL of Injection to a 1-L 
volumetrrc fiask containing 100 mL of Solution A. Dilute 
with water to vofume. 

Blank: Transfer 10 mL of Solution A to a 100-mL votu- 
metric fiask, Dilute with water to volume. 

Instrumental conditions 
Modę: Atomie emission spectrophotometry 
Emission wavelength: 589 nm 

Analysis 

Samples: Standard Solutions , Sample solution, and Blank 
Set a suitable flame photometer for maxćmum transmit¬ 
tance at a wavelength of 589 nm, Adjust the instru¬ 
ment fo zero transmittance with the Blank . Adjust the 
instrument to 100% transmittance with the most con- 
centrated of the Standard Solutions . Read the percent¬ 
age transmittance of the other Standard Solutions, and 
plot transmittances versus concentration of sodium. 
From the graph so obtained, read the percentage 
transmittance of the Somple solution* 

Calculate the quantity (mg) of sodium (Na) in each 
100 mL of Injection taken: 

Result = C x D x F 

C - concentration of sodium in the Somple 
solution, as determined from the graph 
(mg/mL) 

D = di lution factor of the Sample solution, 200 

F - conversion factor for each 100 mL of Injection, 

100 mL 

Acceptance criteria: 285.0-315,0 mg of sodium (Na) 
in each 100 mL 

IMPURITJES 


Bele te the foliowing: 

f # Heavy Metals (231) 

Sample solution: Transfer a volume of Injection as de¬ 
termined by the calcu la tion below to an appropria te 
vessel. Adjust lhe volume by evaporation or add i tion of 
water to 25 mL, as necessary. 

Calculate the vo!ume of Injection to use to two signifi- 
cant figures: 

Result - 0.2/KGjlj) + (GkU) + (Cele) + (G L L) + (G D L*)] 

Cs - labeled amount of sodium chloride in each 
100 mL of Injection (g) 

Ls = limit of heavy metals under Sodium Chloride 
G# - labeled amount of potassium chloride in each 
100 mL of Injection (g) 

Lk - limit of heavy metals under Potassium Chloride 

Ge - labeled amount of calcium chloride in each 

100 mL of Injection (g) 

ic = limit of heavy metals under Cakium Chloride 

C) = labeled amount of sodium lactate in each 

100 mL of Injection (g) 

Li - limit of heavy metals under Sodium Lactate 

Go = labeled amount of dextrose in each 100 mL of 

Injection (g) 

Ld ~ limit of heavy metals under Dextrose 
Acceptance criteria: Meets the reguirements* roftkwii-M 
2018} 
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« Limit of s-Hydrgxvmethylfurfural and Related 

SUBSTANCE5 

Sample solution: Nominally 2.0 mg/mL of dextrose 
(QHiz0 6 ■ H z O) from Injection in water 

Instrumental conditions 
Modę: UV-Vis 

Anaiyttcal wavelength: 284 nm 
Celi: 1 cm 
Blank: Water 
Analysis 

Samples: Sample solution and Blank 
Determine the absorbance of the Sample solution with a 
suitable spectrophotometer. 

Acceptance criteria: The absorbance is NMT 0.25, 

SPECIFIC TEST5 

® Bacterial Endotoxbns Test (85): !t contains NMT 0.5 
USP Endotoxin Units/mL 
« RH (791): 3.5-6.5 

* Other Reouirements: It meets the reguirements In Injec - 

tions and Implanted Drug Products (1), 

ADD9TEONAL REQUI REMIE NT S 

* Packaging and Stdrage: Preserze in single-dose glass or 
lastic containers. Glass containers are preferably of Type 
or Type II glass, 

* Labeijng; The label States the total osmolar concentra- 
tion in mOsmol/L. Where the contents are less than 
100 mL, the label alternatively may State the total osmo¬ 
lar concentration in mOsmol/mL. The label indudes also 
the warning: "Not for use in the treatment of lactic ach 
dosis;" 

a USP Reference Standards (11) 

USP Endotoxln RS 
USP Sodium Lactate RS 


Potassium Chłońcie arii Sodium Chloride 
flpgectEosi 

DEFINITION 

Potassium Chloride in Sodium Chloride Injection is a stenie 
solution of Potassium Chloride and Sodium Chloride in 
Water for Injection. It contains NIT 95.0% and NMT 
110,0% of the labefed amounts of potassium (K) and 
chloride (Cl) and NLT 95.0% and NMT 1 05.0% of the 
labeled amount of sodium (Na). It contains no antimicro- 
bial agents. 

IDENTIFICATION 

« A, Sodium: The sampie imparts an intense yellow color 
to a nonluminous flame. 

* B. 

Analysis: To 2 ml of Injection add 5 mL of sodium 
cobaltinitrite TS. 

Acceptance criteria: A yellow precipitate is formed im- 
mediately. If necessary, centrifuge the solution and ex- 
aminę the precipitate (presence of potassium). 

*> C. Identification Tests—General (191), Chloride: Meets 
the requlrements 

ASSAY 

* Potassium and Sodium 

Internal standard solution: 1,04 mg/mL of fithium ni- 
tratę In water prepared as follows. Transfer 1,04 g of 
lithium nitrate to a 1000-mL volumetric fiask, add a 
suitable nonionic surfactant, and dilute with water to 
volume, 

Potassium stock solution: 74.56 mg/mL of potassium 
chloride (equivalent to 1 mEq/mL of potassium) pre¬ 


pared as foflows. Transfer 18,64 g of potassium chla- 
ride, previously dried at 105° for 2 h, to a 250-mL voiu- 
metric fiask. Dilute with water to voiume, 

Sodium stock solution: 58.44 mg/mL of sodium chlo- 
rlde (equivaient to 1 mEq/mL of sodium) prepared as 
follows. Transfer 14.61 g of sodium chloride, previous!y 
dried at 105° for 2 h, to a 250-mL volumetric fiask. 
Dilute with water to volume. 

Standard stock solution: 0.0391/ mg/mL of potassium 
(K) from the Potassium stock solution and 0.02299/ 
mg/mL of sodium (Na) from the Sodium stock solution 
prepared as follows. Transfer 0.1/ mL of Potassium stock 
soiution and 0,1/ ml of Sodium stock solution to a 
100-mL volumetric fiask, where j and / are the labeled 
amounts (in mEq/L) of potassium and sodium, respec- 
tlvely, In the injection, Dilute with water to volume. 
Standard solution: Transfer 5.0 mL of the Standard 
stock solution to a 500-mL yolumetnc fiask, and dilute 
with the Internal standard solution to vo!ume. 

Sample solution: Transfer 5.0 mL of Injection to a 
500-mL vo!umetric fiask, and dilute with the Internal 
standard solution to voEume, 

Instrumental conditions 
Modę: Flame photometer 
Anafytical wavelengths 
Potassium: 766 nm 
Sodium: 589 nm 
Lithium: 671 nm 
Blank: Internai standard solution 
Analysis 

Samples: Standard solution, Sample solution t and Blank 
Use the Blank to zero the instrument Concomitantly 
determine the ffame emission readings for the Stan¬ 
dard soiution and the Sample solution , 

Calculate the percentage of the labefed amount of po¬ 
tassium (K) in the portion of Injection taken: 

Result = (Ru/Rs) x (Ci/ Cu) x 100 

R u - emission reading ratio of potassium to lithium 
from the Sample soiution 
= emission reading ratio of potassium to lithium 
from the Standard soiution 

C 5 = concentration of potassium (K) in the Standard 
soiution (mg/mL) 

Cu = nominał concentration of potassium (K) in the 
Sample solution (mg/mL) 

[Notę—E ach mg of potassium is equlvalent to 0.02558 
m£q of potassium.] 

Cafculate the percentage of the labeled amount of so¬ 
dium (Na) in the portion of Injection taken: 

Result = (Ro/Rs) x (Q/C u ) x 100 

Ru = emission reading ratio of sodium to fithium 
from the Sample solution 

Rs = emission reading rado of sodium to lithium 
from the Standard solution 

C 5 - concentration of sodium (Na) in the Standard 
solution (mg/mL) 

Cu - nominał concentration of sodium (Na) in the 
Sample solution (mg/mL) 

[Notę—E ach mg of sodium is equivalent to 0.04350 
mEq of sodium.] 

Acceptance criteria 
Potassium: 95,0%-l 10.0% 

Sodium: 95.0%-105.0% 
a CHLORIDE 

Sample solution: Transfer a volume of Injection, equiv- 
alent to 55 mg of chloride, to a suitable conlcal fiask. 
Add 10 mL of gfacial acetic add, 75 mL of methanol, 
and 3 drops of eosin V T5, 
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Titrimetrk system 
Modę: Direct titration 
Tftrant: 0.1 N silver nltrate VS 
Endpoint detection: Visual 
Analysis 

Sam ple: Sample solution 

Titrate, with snaking, with Titrant to a pink endpoint. 
Cafculate the percentage of the labeled amount of chlo¬ 
ride (Cl) in the portion of Injection taken: 

Result = VxNx (F/W) x 100 

V = Titrant volume consumed by the Sample 
solutian (mL) 

N = actual norma Fity of the Titrant (mEq/mL) 

F = equivalency factor, 35,45 mg/m£q 
W = nominał amount of chloride in the Sample 
solution (mg) 

[Notę—E ach mg of chloride is equivaient to 0.0282 
mEq of chloride (Cl).] 

Acceptance criteria: 95.0%“! 10.0% 

BR/IPURBTIIES 


Delete the following: 

# * Heaw Metals (231) 

Sample solution: Transfer a volume of injection as de- 
termined by the calculatron beiow to an appropriate 
vesseL Adjust the volume by evaporation or addition of 
water to 25 mL, as necessary, 

Cafculate the volume of Injection to use to two signifi- 
cant figures. 

Result - 0.2 /[(G k U) + (C^)] 

C K - labeled amount of potassium chloride in each 
100 ml of Injection (g) 

U ~ limit of heavy metals for potassium chloride, 

0 , 001 % 

Cs - labeled amount of sodium chloride In each 
100 ml of Injection (g) 

L$ = limit of heavy metals for sodium chloride, 
0,0005% 

Acceptante criteria: M eets the requiremen ts• i 

201 a; 

SPECIFBC TESTS 

* Bacterial Endotoxims Test (85): NMT 0.5 USP Endo- 
toxin Units/mL 

* PH (791): 3.5-6,5 

* Other Requirements: It meets the requirements under 
Injections and impfanted Drug Products (1). 

ADDITIONAL REQOIREMENTS 

* Packaging and Storage: Preserve in single-dose contain- 
ers, preferably of Type 1 or Type I! glass, or of a suitable 
plastic, 

o Labeling: The labef States the potassium, sodium, and 
chforide contents in terms of mEq in a given volume. The 
label afso States the totat osmolar concentration in 
mOsmol/L. Where the contents are less than 100 mL, the 
la bel alternatively may State the totai osmolar concentra¬ 
tion in mOsmol/mL. 


® usp reference Standards (11) 
USP Endotoxin RS 


Potassium Citrate 





C e H 5 K 3 0 7 - HzO 324.41 

C e H 5 K 3 0 7 306.40 

1,2,3-Propanetricarboxylic acid, 2-hydroxy-, tripotassium 
salt, monohydrate; 

Tripotassium citrate monohydrate [6100*05-6]. 

Anhydrous [866-84-2], 

OEFINITION 

Potassium Citrate contains NLT 99.0% and NMT 100.5% of 
otassium citrate (GjhUKaO?), ealcuiated on the dried 
asts. 

IDENTSFBCATffON 

® A, IDENTIFICATION TESTS—GENERAL, Potassium (191) andC/- 
trate (191): A 100-mg/mL solution meets the 
requirements. 

ASSAY 
a Procedurę 

Sample: 200 mg of Potassium Citrate 
Blank: 25 ml of glacial acetic add 
Titrimetrk system 
(See Titrimetry (541),) 

Modę: Direct titration 
Titrant: 0.1 N perchloric acid VS 
Endpoint detection: Visuai 
Analysis: Disso!ve the Sample in 25 ml of glacial acetic 
acid, add 2 drops of crystal violet TS, and titrate with 
the Titrant to a green endpoint. Perform a Blank 
determinatlon. 

Cafculate the percentage of potassium citrate 
(CeHsKjO?) in the Sample taken: 

Result = ([(!/, -V 8 )xNx F\/W} x 100 

Vt = Titrant volume consumed by the Sample (mL) 

V B = Titrant volume consumed by the Blank (ml) 

N - actual normality of the Titrant (mEq/mL) 

F ~ equivalency factor, 1 02.1 mg/mEq 
W = Sample weight (mg) 

Acceptance criteria: 99,0%-1Q0.5% on the dried basis 

IMPURITIES 


Deiete the following: 

•* Heavy Metals, Method I (231) 

Test preparation: Dlssolve 2 g in 25 mL of water, and 
proceed as directed m the chapter, except use glacial 
acetic acid to adjust the jaH. 

Acceptance criteria: NMT 10 ppm# (omcian ian^cne} 

® Tartrate 

Sample: 1 g of Potassium Citrate 
Analysis: Dissoive the Sample in 1.5 mL of water in a 
test tubę, add 1 ml of 6 N acetic acid, and scratch the 
walls of the test tubę with a glass rod. 

Acceptance criteria: No crystal linę precipitate is 
formed. 


USP Monographs 





USP Monographs 


5774 Potassium / Offidat Monographs 


USP 40 


SPEC1FIC TESTS 

* Alkalinity 

Sample solution: Di$$olve 1 g of Potassium Citrate in 
20 ml of water. 

Analysis: To the Sample solution add 0.20 mL of 0.10 N 
suifurtc acid, and add 1 drop of phenolphthalein TS. 

Acceptance critena: The Sample solution is alkaline to 
litrnus* * No pink cofor is produced after the addition of 
phenolphthalein TS* 

* Loss ON Dryinc (731); Dry a sample at 180 c for 4 h: it 

loses 3*G%-6*0% of its weight 

ADDITIONAL REQU1REMENTS 

* Packaging and Storage; Preserve in tight containers. 


Potassium Citrate Extended~Release 
Tablets 


DEFINITION 

Potassium Citrate Extended-Release Tablets contain NLT 
90.0% and NMT 110.0% of the labeled amount of potas¬ 
sium citrate as monohydrate (CtHsK^O? - hbO). 

IDENTIFICATION 

* A, Identification Tests—General, Potassium (191) 

Sample solution: Powder 5 Tablets, mix with 20 mL of 
water, and filter* 

Acceptance criteria: The filtrate meets the 
requirements* 

* B* Identification Tests—General, Citrate (191) 

Sample: A portion of powdered Tablets containing 
about 50 mg of potassium citrate 
Acceptance criteria: Meet the requirements 

ASSAY 

* Procedurę 

Mobile phase, Standard solution 1, and Chromato- 
graphic system: Proceed as directed under Assay for 
Citnc Add/Citrate and Phosphate (345). 

Sample solution: Weigh and finely powder NLT 20 
Tablets. Transfer a portion of the powder, equivalent to 
about 200 mg of potassium citrate monohydrate, to a 
1000-ml volumetric fiask, add about 300 mL of hot 
water, and shake by mechanical means for 15 min. Ak 
Iow to cool, drlute with water to volume, and rmx. Fik 
ter, discarding the first 30 mL of the filtrate* Transfer an 
afiquot of the dear filtrate to a sultable volumetdc fiask. 
Di lute with water and freshly prepared sodium hy drox- 
ide solution to obtain a solution containing about 
2Qpg/mL of citrate in 1 mM sodium hydroxtde. 

[Notę—R eserve the remaining filtrate for use in Content 
of Potassium *] 

Analysis 

Sampfes: Standard solution 1 and Sample solution 
Calculate the percentage of potassium citrate monohy¬ 
drate (C 6 HiKj 07 * H?Ó) in the portion of Tablets taken: 

Result = (Wn) x (Cs/Cu) x (MJMrz) x 100 

r u - citrate peak area from the Sample solution 

h - citrate peak area from Standard solution ? 

Q = concentration of citrate in Standard solution 1 
(pg/mL) 

Cu - nominał concentration of potassium citrate in 
the Sample solution (pg/mL) 

Mrt = molecular weight of potassium citrate 
monohydrate, 324*41 

Mn = molecular weight of citrate (C e H 5 0 ? ), 189.10 


Acceptance criteria: 90*G%-110.0% 

OTHER COMP0NENTS 
* CONTENT OF POTASSIUM 

Standard stock solution: 19.07 pg/mL of potassium 
chloride, previously dried at 105° for 2 h, in water. This 
solution eon tai ns 10 pg/mL of potassium. 

Standard Solutions: Transfer 10*0, 15*0, and 20.0 mL, 
respectively, to separate 100-mL vofumetnt flasks of 
Standard stock solution. To each fiask, add 2*0 mL of so¬ 
dium chloride solution (200 mg/mL) and 1.0 mL of hy- 
drochloric acid, and dilute with water to volume. The 
Standard Solutions contain 1*0, 1*5, and 2*0 pg/mL of 
potassium, respectively. 

Sample solution: Transfer 3.0 mL of the elear filtrate, 
reserved from the Assay, to a lOG-mL volumetric fiask. 
Add 2*0 mL of sodium chloride solution (1 in 5) and 
1.0 mL of hydrochloric add, dilute with water to vok 
ume, and mix, 

Instrumental conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie absorption spectrophotometry 
Analytical wave!ength: Potassium emission linę at 
766.5 nm 

Lamp: Potassium hollow-cathode 
Flame: Air~acetylene 
Blank: Water 
Analysis 

Sam pies: Standard Solutions , Sample solution , and Blank 
Plot the absorbance of the Standard Solutions versus the 
concentration of potassium, in pg/mL, and draw the 
straight linę best fitting the three plotted points* From 
the graph obtained, determine the concentration of 
potassium in the Sample solution (pg/mL)* 

Calculate the percentage of potassium (K) in the por¬ 
tion of Tablets taken: 

Result (CfCu) x [MĄ 3 x A)] x 100 

C = concentration of potassium in the Sampie 
solution as determined in this test (pg/mL) 

Cu = nominał concentration, based on the Assay 
vatue, of potassium citrate monohydrate in 
the Sample solution (pg/mL) 

H = molecular weight of potassium citrate 
monohydrate, 324.41 

A r = atomie weight of potassium, 39*10 
Acceptance criteria: 36.4%-40.2% 

PERFORMANCE TESTS 
« DlSSOLUTfON (711) 

Test 1 

Medium: Water; 900 mL 
Apparatus 2: 50 rpm 

Times: 0.5, 1, and 3 h; without Medium replacement 
[Notę —Withdraw the same voIume at each time point*] 
Standard stock solution and Standard Solutions: Pre¬ 
pa re as directed in the Content of Potassium* 

Sample solution: Filter the solution under test and di¬ 
lute quantitatively with Medium to obtain a solution 
containing about 60 pg of potassium citrate per mL. 
Transfer 5*0 mL of this sofution to a 100-mL vofumetfic 
fiask, add 2*0 mL of sodium chloride solution (1 in 5) 
and TO mL of hydrochloric add, dilute with water to 
volume, and mix. 

Instrumental conditions 
(See Atomie Absorption Spectroscopy (852)*) 

Modę: Atomie absorption spectrophotometry 
Anafytical wavelengtn: Potassium emission linę at 
766.5 nm 
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Lamp: Potassium hollow-cathode 
Plamę: Alr-acetylene 
Blank: Water 
Analysis 

Sam pies: Standard Solutions, Sampfe soiution, and 
Blank 

Determine the concentration, in pg/mL, of potassium 
in the Somple soiution at each trme point. 

CaEtulate the percentage of the labeled amount of po¬ 
tassium eitrate monohydrate (GH 5 K 3 O 7 ■ H 2 0 ) dis- 
sofved at each time point: 

At 0,5 h: 


Mobile phase: Buffer 

Standard soiution: Prepare a soiution of USP Citric 
Acid RS En Medium as dtrected in Tobie 2. 


Table 2 


Tablet Strength 
(mg, as potassium eitrate 
monohydrate) 

Concentration of Citric Acid 
(mq/mL) 

540 

0,35 

1080 

OTO 

1620 

TOS 


Result] -CjxVxRxFx 1 00 (i 

At 1 h: 

ResulU - [O x (V - 1/5) + Cr x VsJ x R x F x 1 00/ i 

At 3 h: 

ResuEtj = {Cj x [V - 2 x V$] + (Cj + G) x 1/j} x R x F x 
100/1 

C = as Q, € 2 , Ci, concentration of potassium in 
the Somple soiution at each time point 
(|.ig/mL) 

V - volume of Medium, 900 mL 
R = ratio of the molecular weight of potassium 
eitrate monohydrate to 3 times the atomie 
weight of potassium, 2.765 
F - dilution factor of the Sampie soiution 
i - labet claim (mg/Tablet) 

1/5 - volume of sampie withdrawn at each time 

point (mL) 

Tolerances: The percentages of the labeled amount of 
potassium eitrate monohydrate (GH 5 K 3 O 7 ■ H 2 O) dis- 
solved from the Tablets are NMT 45% (Q) in 30 min, 
NMT 60% (Q'J in 1 h, and NLT 80% (Q") in 3 h, The 
requirements are met if the quantities dfssolved from 
the Tablets tested conform to labie 1 instead of the 
table shown under Dissolution (711). 


Table 1 


5 tacie 

Number 

Tested 

Acceptance 

Criteria 

Si 

6 

Each unit is within the rangę be¬ 
tween Q ± 10% and £7 ± 10%, and 
is NLT O" + 5% at the stated times. 

57 

6 

Average of 1 2 units (Si + S7) is with¬ 
in the rangę between Q ± 1 0% and 
C7 ± 1 0% and is NLT Q"; no unit is 
outside the rangę between Q ± 

15% and Q" ± 15%, and no unit is 
fess than Q" - 5% at the stated 
times. 

Si 

12 

Average of 24 units (Si + S 2 + is 

within the rangę between Q ± 10% 
and (7 ± 10% and is NLT Q"; NMT 

1 unit is outside the rangę between 

Q ± 15%, NMT 1 unit is outside the 
rangę between Q' ± 15%, and NMT 

1 unit is less than Q" - 5% at the 
stated times. 


Test 2 : If the product compftes with this test, the label- 
ing indicates mat it meets USP Dissolution Test 2. 
Medium: Water; 900 mL 
Apparatus 2 : 50 rpm 

Times: 0*5, 1, 4, and 6 h. Reptace the volume with- 
drawn with the eoual volume of Medium preheated to 
37 ± 0.5°, 

Buffer: 3.4 g/L of monobaslc potassium phosphatę in 
water. Adjust with phosphoric acid to a pH of 2.2. 


Sampie soiution: Pass a portlon of the soiution under 
test through a su i table filter of 0*45-jjm porę size, dis- 
carding the flrst 5 mL of filtra te. 

Chrom atograph te system 
(See Chromatography (621), System Suitability.) 

Modę: LC 

Detector: UV 210 nm 

CoJumn: 4,6-mm x 25-cm; 5-pm packing LI 

Column temperaturę: 55° 

Flow ratę: 1.0 mL/min 
Injection volume: 20 uL 
System suitability 
Sampie: Standard soiution 
Suitability requirements 
Talling factor: NMT 2,0 
Re łatwe standard deviation: NMT 2,0% 

Analysis 

Sam pies: Standard soiution and Sampie soiution 
Determine the concentration, in mg/mL, of potassium 
eitrate monohydrate (CćHsKsO? * H 2 O) in the sampie 
withdrawn from the vessel at each time point: 

Result = (ro/rs) xQx (M rJ /M r2 ) 

ru = citric acid peak area from the Somple soiution 

r$ ~ citric acid peak area from the Standard soiution 

Cs = concentration of USP Citric Acid RS in the 
Standard soiution (mg/mL) 

M r t - molecular weight of potassium eitrate 

monohydrate (GH5K3G7 ■ H 2 0), 324.41 
Mr 2 = molecular weight of citric acid (CgHsOz), 

192.13 

Calcu la te the percentage of the labeled amount of 
potassium eitrate monohydrate (CsHsKjG? * H?0) 
dissolved at each time point: 

At 0.5 h: 

Result] = Cj x Vx 100/1 

At 1 h: 

Result 2 = (G x V + O X V s ) x 100/L 

At 4 h: 

Resuit* - [Ci x (G + G) x V s ] x 100/L 
At 6 h: 

Result* = [Cj x V + (G + C 2 + Cj) x l/ 5 ] x 100/L 

C = as Ci , C 2f Cj, G concentration of potassium 

eitrate monohydrate in the portion of sampfe 
withdrawn at the specified time point 
(mg/mL) 

V =t vofume of Medium, 900 mL 
i = label claim (mg/Tablet) 

14 = volume of sampfe withdrawn at each time 

point (mL) 

Tolerances: The percentage of the labeled amount of 
potassium eitrate monohydrate (C&H 5 K 3 O 7 - l-l 2 0) djs- 
solved at the times specified In Table 3 conform to 
Acceptance Table 2 In Dissolution (711), 
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labie 3 


Time 

(h) 

Amount Dissolved 

m) 

0.5 

25-50 

1 

40-65 

4 

NLT 70 

6 

NLT 80 


* Uniformitv of Dgsage Units (905): Meet the 

reąuirements 

ADDfTIONAL KEQUIREMENT5 

* Packaging and Storage: Preserve in tight containers, 

* Labeung: The la bel States the amount of potassium cit¬ 
rate as monohydrate (C 0 H 5 K 3 O 7 * H 2 0) in mEq and in g/ 
Tablet. The label indicates the Dissolution Test with which 
the product complies. 

* USP Reference Standards (11) 

USP Citrfc Acid RS 


Potassiwm Citrate and Citric Acid ©rai 
Solution 


DEFINITION 

Potassium Citrate and Citric Acid Orał Solution is a solution 
of Potassium Citrate and Citric Acid in a suitable aqueojs 
medium. In each 100 mL, it contains NIT 7.55 g and 
NMT 835 g of potassium (K), and NU 12.18 g and NMT 
1 3.46 g of citrate (GHsO?), equivalent to NLT 20.9 g and 
NMT 23.1 g of potassium citrate monohydrate 
(CaHsK^O? ■ H 2 0). II also contains NLT 634 g and NMT 
732 g of citrrc acid monohydrate (GH&O? ■ H 2 0). 

[Notę—T he potassium ion content of Orał Solution is ap- 
proximate!y 2 mEq/mL.] 

IDENTIFICATION 

o A. 

Sample solution: A drlution of Orał Solution (1 in 40) 

Analysis: To 2 mL of the Sample solution add 5 mL of 
sodium cobaltinitrite TS. 

Acceptance criteria: A yeliow precipitate is formed im- 
mediately (presence of potassium). 

o B. 

Sample solution: Orał Solution and hydrochloric acid 
( 1 : 1 ) 

Analysis: To 2 mL of the Sample solution add 10 mL of 
cobait-uranyl acetate TS, and stir with a giass rod. 

Acceptance criteria: No precipitate or turbidity forms 
after 15 min, and the Sample solution remains elear (ab- 
sence of sodium). 

• C. Identification Tests—General, Citrate <191) 

Sample solution: 3-5 drops of Orał Solution and 20 mL 
of tne mixture of pyridine and acetic anhydride 

Acceptance criteria: Meets the req utrę men ts 

ASSAY 

e Potassium 

Sodium stock solution: 58.44 mg/mL of sodium ehlo- 
ride prepared as follows. Transfer 14.61 g of sodium 
chloride, prevtously dried at 105° for 2 h, to a 250-mL 
voiumetric fiask, and di lute with water to volume. 

Potassium stock solution: 74.56 mg/mL of potassium 
chloride prepared as foilows. Transfer 18.64 g of potas¬ 
sium chloride, previously dried at 105° for 2 h, to a 
250-mL vofumetric fiask, and dilute with water to 
volume. 

Diluent: 1.04 mg/mL of lithium ni tratę prepared as fol- 
lows. Transfer 1.04 g of lithium nitrate to a 1 000-mL 
volumetric fiask. Add a suitable nonionic surfactant, 
then add water to volume. Diluent contains 15 mEq of 
lithium per 1000 mL. 


Standard stock solution: 5.844 mg/mL of sodium chlo¬ 
ride and 7.456 mg/mL of potassium chloride prepared 
as follows. Transfer 50 mL each of Potassium stock solu¬ 
tion and Sodium stock solution to a 500-mL volumetric 
fiask, and dilute with water to volume. Each mL of the 
Standard stock solution contains 0.1 mEq of sodium and 
0.1 mEci of potassium. 

Standard solution: 29.22 pg/ml of sodium chloride 
and 37.28 pg/mL of potassium chloride prepared as fol¬ 
lows. Transfer 50 |J.L of the Standard stock solution to a 
10-mL yoJumetnc fiask, and dilute with Diiuent to 
volume. 

Sample stock solution: Transfer a volume of Orał Solu¬ 
tion, equivalent to about 2 g of potassium citrate 
monohydrate, to a 200-rnL vołumetric fiask, and dilute 
with water to volume. 

Sample solution: Transfer 50 juL of the Sample stock so¬ 
lution to a 10-mL yoiumetric fiask, and dilute with Dilu¬ 
ent to yolume. 

Instrumentat conditions 
Modę: Flame photometer 

Analytical wavelength: Wavelength of maximum 
emission at about 766 nm 
Blank: Diluent 
Analysis 

Samples: Standard solution, Sample solution, and Blank 
Use the Blank to zero the instrument. Measure the 
emission responses for the Standard solution and the 
Sample solution. 

Cafculate the guantity, in g, of potassium (K) in each 
100 mL of Orał Solution taken: 

Result = Kru/fi) x (Ci x f) x (Ą/M f )] x D f x D 2 x 1 00 

r u - photometer reading of the Sample solution 

r$ - photometer reading of the Standard solution 

Cs - concentration of potassium chloride in the 
Standard solution (pg/mL) 

F = conversion factor, 1 g per 10 6 pg 
A r - atomie weight of potassium, 39.10 
M r = moiecuiar weight of potassium chloride, 74.55 
Dj - d Nu don factor of the Sample stock solution, 

200 rr\UV 

1/ - voiume of Orał Solution taken to prepare the 

Sample stock solution (mL) 

D 2 - dilution factor used to prepare the Sample 
solution, 10 ml per 0.05 mL 
Acceptance criteria: In each lOGmL, 7.55-8.35 g of 
potassium (K) 
o Citrate 

Mobile phase, Standard preparation 1, and Chromat- 
ographic system: Proceed as directed in Assay for Cit- 
ric Acid/Ci tratę and Phosphate (345). 

Sample solution: Transfer 15 ml of Orał Solution to a 
suitable volumetric fiask, and proceed as directed in 
Assay for Citric Acid/Citrate and Phosphate <345), Assay 
Preparation for Citric Acid/Cl tratę Assay. 

Analysis 

Samples: Standard preparation 1 and Sample solution 
Proceed as directed in Assay for Citric Add/Citrate and 
Phosphate <345), Procedurę . 

Calcu Jatę the quantity, in g, of citrate (CóHsO?) In each 
100 mL of the Orał Solution taken: 

Result == {[(ru/rs) x (G/0 x D] - A[M r r/M F2 ]} x 1 00 

r u = peak response of citrate from the Sample 
solution 

r$ = peak response of citrate from Standard 
preparation 1 

G = concentration of citrate tn Standard 
preparation 1 (j.ig/mL) 

F - conversion factor, 10^ jig/g 
D = dilution factor of the Sample solution 
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A = quantity of citric add monohydrate in the 
Orał Solution determined in the Assay for 
Citric Acid (g/mL) 

M r \ = molecular weight of citrate, 189.10 
Mr 2 = molecular weight of citric acid monohydrate, 
210.14 

Acceptance criteria: In each 100 mL, 12.18-13.46 g 
of citrate (C 6 H 5 0 7 ), equivalent to NLT 20.9 g and NMT 
23.1 g of potassium citrate monohydrate (CłHsKbO?' 
H 2 Q) and NLT 6.34 g and NMT 7.02 g of citric acid 
monohydrate (CćH b 0 7 * H 2 0) 

* Citric Acid 

Sample solution: 15 ml of Orał Solution, diluted witn 
water to 250 mL 
Titrimetric system 
Modę: Direct titration 
Titrant: 0.02 N sodium hydroxide VS 
Endpoint detection: Visuaf 
Anaiysis 

Sample: Sample solution 

Transfer 5 mL of the Sample solution to a suitable fiask. 
Add 25 mL of water and 5 drops of phenophthalein 
TS. Titrate with Titrant to a pink enapoint. Record the 
buret reading, and calculate the volume of Titrant eon- 
sumed. Each mL of Titrant is equivalent to 1.401 mg 
of citric acid monohydrate (C ń HaQ 7 ■ H 2 0). 

Acceptance criteria: 6.34-7.02 g of citric acid monohy¬ 
drate (C 6 H b 0 7 * H 2 C) in each 100 mL of Orał Solution 

SPECIFIC TESTS 

* pH (791): 4.9-5.4 

ADD1TIONAL REQUIRESVIENTS 

* Packaging and Storage: Preserve in tight containers. 

* USP Reference Standards (11) 

USP Citric Add RS 


Potassium Gluconate 


■JUO,, 

iw Im 


CiHuKO? 234.25 

CfiHnKO? ♦ H 2 0 252.26 

D-Quconic acid, monopotassium salt; 

Monopotassium D-gfuconate. 

Anhydrous [299-27-4]. 

Monohydrate [35398-15-3]. 

DEFINITION 

Potassium Gluconate is anhydrous or contains one molecule 
of water of hydration. It contains NLT 97.0% and NMT 
103.0% of anhydrous potassium gluconate (CsHttKO?), 
calcuiated on the dried basis. 

IDENTIFICATION 
■ A, INFRARED A&SORPTION (197M) 


Oelete the foltowing: 

B, IDENTIFICATION Tests—Generał, Potassium (191): 
Meets the reguirements of the fiame testAusm 


Add the foltowing: 

B Potassium Gluconate imparts a violet cofor to a 
nonluminous fiame. Because the presence of smali quanti- 
ties of sodium masks the color, screen out the yellow 


cofor produced by sodium by viewing through a biue fil¬ 
ier that blocks emission at 589 nm (sodium) but is trans¬ 
parent to emission at 404 nm (potassium). 

[Notę— Traditionally, cobalt gtass nas been used, but other 
suitable filters are commerdally availabfe.]Au ^*0 
* C. Thin-Layer Chromatography 

Standard sofution: 10 mg/mL of USP Potassium GIuco- 
nate RS 

Sample solution: 10 mg/mL of Potassium Gluconate 
Chroma tog raphic system 
(See Chromatograpny (62 1), Thin-Layer Chromato- 
graphy.) 

Modę: TLC 

Adsorbent: 0.25-mm layer of chroma tog rap hic siJica 
gel 

Application voiume: 5 jiL 

Developing sofvent system: Aleohol, ethyl acetate, 
ammonium hydroxide, and water (50:10:10:30) 

Spray reagent: Dissolve 2.5 g of ammonium molyb- 
date in 50 mL of 2 N sutfuric acid in a 100-mL voiu- 
metric fiask, add 1.0 g of ceric sulfate, swirl to dissoive, 
and dilute with 2 N sulfuric acid to volume. 

Anaiysis 

Samples: Standard solution and Sample solution 
Develop the chromatogram until the solvent front has 
moved about three-fourths of the length of the piąte. 
Remove the piąte from the chamber, and dry at 110° 
for 20 min. Al Iow to cool, and spray with the Spray 
reagent Heat the piąte at 110° tor about 10 min. 
Acceptance criteria: The principal spot of the Sample 
solution corresponds in color, size, and Rf to that of the 
Standard solution. 


ASSAY 
* Procedurę 

Standard stock solution: Transfer 190.7 mg of potas¬ 
sium chloride, previously dried at 105° for 2 h, to a 
1OGG-mL volumetnc fiask, add sufficient water to dis- 
solve, and dilute with water to volume. Transfer 
100.0 mL of this solution to a 1000-mL vofumetric fiask, 
and dilute with water to volume. This solution contains 
lO pg/mL of potassium (equivalent to 19.07 pg/ml of 
potassium chloride), 

Standard Solutions: Transfer 10.0, 15.0, and 20,0 ml 
of Standard stock solution to separate 100-mL vo!umet* 
ric flasks, Add 2.0 mL of a 200-mg/mL sodium chloride 
solution and 1.0 mL of hydrochloric add to each fiask. 
Dilute with water to volume and mix, The Standard So¬ 
lutions contain 1,0, 1.5, and 2.0 pg/mL of potassium, 
respectively. 

Sample stock solution: 0.18 mg/mL of Potassium Glu- 
conate in water. Filter the solution. 

Sample solution: Transfer 5.0 mL of the filtra te from 
the Sample stock solution to a 100-mL volumetric fiask. 
Add 2.0 mL of a 200-mg/mL sodium chloride solution 
and 1.0 mL of hydrochloric acid, and dilute with water 
to vo!ume. 

Blank: Water 
Instrumental conditlons 
(See Atomie Absorption Spectroscopy (852),) 

Modę: Atomie absorption speetrophotometry 
Analytical wavelength; 766.5 nm 
Lamp: Potassium hollow-cathode 
Fiame: Air-acetylene 
Anaiysis 

Samples: Standard Solutions and Sample solution 
Detemnine the absorbances of the Standard Solutions 
and the Sample solution. Plot the absorbances of the 
Standard Solutions versus their concentrations, in 
pg/mL, of potassium, and draw the straight linę best 
fitting the three plotted points. From the graph so ob- 
tained, determine the concentration, C*, in jig/mL, of 
potassium In the Sample solution . 


USP Monographs 





USP Monographs 


5778 Potassium / Official Monographs 


USP 40 


Calculate the percentage of potassium giuconate 
(CfiHiiKO?) in the portion of Potassium Giuconate 
taken: 

Result = (Q/Q) x (R/A) x 100 

Ck = determined concentration of potassium in the 
Sampie solution (pg/mL) 

Cu = concentration of Potassium Giuconate in the 
Sampie solution (pg/ mL) 

M r = molecular weiqht of potassium giuconate. 
234.25 

Ar - atomie weight of potassium, 39.10 
Acceptance criteria: 97.0%-l 03.0% on the dried basis 

IMPURIT1ES 


Detete the foliowing: 

*• Heavy Metals, Method I (231) 

Test preparat ton: 1.0 g in 10 mL of water. Add 6 ml of 
3 N hydrochlorie add, and dilute with water to 25 mL. 
Acceptance criteria: NMT 20 ppm* < 01^1 i-jan 2 oiB> 

* Reducbnc Substances 

Sampie: 1.0 g of Potassium Giuconate 
Blank: 10 mL of water 
ntrimetne system 
(See Titrimetry (541).) 

Modę: Residua! titration 
Titrant: lodine 

Back-titrant: Sodium thiosulfate 
Endpoint detection: Visua! 

Analysis: Transfer the Sampie to a 250-mL conicat fiask, 
dissolve In 10 mL of water, and add 25 ml of alka linę 
cupric citrate T5. Cover the fiask, boil gently for 5 min, 
accuratefy timed, and cool rapidly to room tempera¬ 
turę. Add 25 mL of 0.6 N acetic add, 10.0 mL of 77- 
trant, and 10 mL of 3 N hydrochlorie add, and titrate 
with Back-titront, adding 3 ml of starch TS as the 
endpoint is approached. Perform the blank 
determinaflon. 

Calcu late the percentage of reducing substances (as 
dextrose) in the port!on of the Sampie taken: 

Result - {[(V E - l/ 5 ) x N a x f\!W) x 1 00 

- Bach-titrant yolume consumed by the Blank 
(mL) 

Vs - Back-titrant volume consumed by the Sampie 
(mL) 

Ną - actual Back-titrant norma lity (mEq/mL) 
f = equivalency factor, 27 mg/mEq 

W = Sampie weight (mg) 

Acceptance criteria: NMT 1,0% 

SPECIFIC TE5TS 

* Loss on Pryjng (731) 

Analysis: Dry under vacuum at 105° for 4 h, 
Acceptance criteria 
Anhydrous: NMT 3.0% 

Monohydrate: ó.0%-7.5% 

ADDITIGNAI R£QUmEMENTS 

® PACKAGING and Storage: Preserve in tight containers. 
o Labeljng: La bel it to indicate whether it is the anhydrous 
or the monohydrate form. 


» USP reference standards (11) 
USP Potassium Giuconate RS 


Potassium Glyconate Orał SoBytiorc 

DEFINITION 

Potassium Giuconate Orał Solution contains NLT 95.0% and 
NMT 105.0% of the labeled amount of potassium gluco- 
nate (C^HniKO?). 

IDENTIFICATION 


Defete the fot Iowing: 

A. Identification Tests—General, Potassium (191): 

Meets the requirements of the ffame test ±umo 

Add the foUowing: 

A. Orał Solution impaiis a violet color to a nonluminous 
flame. The presence of smali quantitie$ of sodium can 
masie the color unless the yellow color produced by so¬ 
dium is screened out by viewing through a blue fliter that 
błocks emission al 589 nm (sodium), but is transparent to 
emisslon af 404 nm (potassium). [NOTĘ—Traditionally, co- 
balt glass has been used, but other suitable filters are 
tom mercially avaitabfe.] ausp-w 

* B. 

Analysis: Evaporate 5 mL on a steam bath to dryness. 
Acceptance criteria: A minera! oi! dispersion of the resi- 
due exhibits an IR absorption maximum in the spectra! 
region of 6.2-6.25 firn (carboxylic add salt). 

ASSAY 

• Procedurę 

Standard stock solution: Transfer 190.7 mg of potas¬ 
sium chioride, preylously dried at 105° for 2 h, to a 
1000-mL yolumetric fiask, add sufficient water to dis- 
solve, and dilute with water to volume. Transfer 
100.0 mL of this soluLion to a 1000-mL volumetric Fiask, 
and dii u te with water to yolume* This solution contains 
lOpg/mL of potassium (equivałent to 19.07 |ig/mL of 
potassium chioride)* 

Standard Solutions: Transfer 10.0, 15.0, and 20.0 mL 
of Standard stock solution to separate 100-mL yolumet¬ 
ric flasks. To each fiask add 2.0 mL of a 200-mq/mL 
sodium chioride solution and 1.0 mL of hydrochlorie 
add. Dilute with water to volume, and mlx, The Stan¬ 
dard Solutions contaśn 1.0, 1.5, and 2.0j_ig/mL of potas¬ 
sium, respectively* 

Sampie solution: Transfer an accurately measured vol- 
ume of Orał Solution, equivalent to 1.8 g of potassium 
giuconate, to a 1000-mL yolumetric fiask, dilute with 
water to yolume, and mix* Transfer 10.0 mL of the solu¬ 
tion to a 100-mL yolumetric fiask, dilute with water to 
yolume, and mix. Transfer 5.0 mL of the resulting solu¬ 
tion to a 100-mL yolumetric fiask, add 2.0 mL of so¬ 
dium chioride solution (1 in 5) and 1.0 mL of hydro- 
chloric acid, dilute with water to yolume, and mix. 
Blank: Water 
Instrumental conditions 
(See Atomie Absorption Spectroscopy (852).) 

Modę: Atomie aosorption spectrophotometry 
Analytical wavelength: 766.5 nm 
Lamp: Potassium hollow-cathode 
Flame: Air-acetylene 
Analysis 

Sam pies: Standard Solutions and Sampie solution 
Determine the absorbances of the Standard Solutions 
and the Sampie solution. Plot the absorbances of the 
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Standard Solutions versus their concentrations, in 
pg/mL, of potassium, and draw the straight linę besl 
fitting the three piotted poinLs. From the graph so ob- 
tainea, determine the concentration, Q, in pg/mL, of 
potassium in the Sample solution. 

Calculate the percentage of the labeled amount of po¬ 
tassium glueonate (CtHuKO?) in the portion of Oraf 
Solution taken: 

Result = (GJCo) x (H/4) x 100 

G - determined concentration of potassium in the 
Sample solution , (pg/mL) 

Cu - nominał concentration of potassium glueonate 
in the Sample solution (pg/mL) 

K - molecular weight of potassium glueonate, 

234.25 

4 = atomie weight of potassium, 39JO 

Acceptance criteria: 95.0%-lG5.0% 

SPEC I FIC TESTS 

* Alcohol Determjnation (611), Method II—Dlstillation 

Method : 4*5%-5.5% of alcohol (C 2 H 5 OH) 

ADDITIONAL REQUIREMENT5 

* PACKACIKG and Storage: Preserve in tight, Hght-resistant 

contalners* 


Potassium Glueonate Tablets 


DEFINITION 

Potassium Glueonate Tablets contain NLT 95,0% and NMT 
105.0% of the labeled amount of potassium glueonate 
(CaHnKCb). 

IDENTIFICATION 

• A. Infrared ABSORPTION (197M): The IR absorption spec 
trum of potassium glueonate extracted from finely pow¬ 
dered Tablets exhibrts maxima only at the same wave- 
lengths as those of a similar preparation of USP 
Potassium Glueonate RS. 


Delete the following: 

** B Identification Tests— General, Potassium (191) 
Sample solution: Tri lu ratę a portion of powdered Tab- 
lets with a few mL of water, and filter 
Acceptance criteria: The filtrate meets the require- 
ments of the flame 

Add the foliowing: 

B. 

Sample solution: Triturate a portion of powdered Tab¬ 
lets with a few milliliters of water, and fifter 
Acceptance criteria: The Sample solution imparts a vio- 
fet color to a nonluminous flame; the presence of smali 
quantities of sodium masks the color, unfess the yelfow 
color produced by sodium is sereened out by viewing 
through a blue fifter that blocks the emission at 589 nm 
(sodium); it is transparent to the emission at 404 nm 
(potassium), [Notę—T raditronally, cobalt giass has been 
used, but other suitable filters are commercially 
avaiIable.]Ausp4L) 

AS5AY 

* Procedurę 

Standard stock solution: 19,07 pg/mL of potassium 
chloride in water (equivalent to 10 pg/mL of potas¬ 


sium), prepared from potassium chloride previously 
dried at 105° for 2 h 

Standard Solutions: 1.0, 1,5, and 2.0 pg/mL of potas¬ 
sium from suitably diluted Standard stock solution , in a 
solution contafning 4 mcj/nnL of sodium chloride and 
1 mL of hydrochloric add per 100 ml 
Sample stock solution: Filtered water solution contain- 
ing OJ 8 mg/mL of potassium glueonate from NLT 20 
finely powdered Tablets 

Sample solution: Transfer 5,0 mL of Sample stock solu¬ 
tion to a 100-mL volumetric fiask. Add 2.0 mL of a 
200-mg/mL sodium chloride solution and 1,0 mL of hy¬ 
drochloric acid, and dilute with water to volume. 

Blank: Water 
Instrumentaf conditlons 
(See Atomie Absorption Spectroscopy <852).) 

Modę: Atomie absorption spectrophotometry 
Analytical wavefength: 766.5 nm 
Lamp: Potassium hollow-cathode 
Flame: Air-acetylene 
Analysis 

Samples: Standard Solutions and Sample solution 
Determine the absorbanees of the Standard Solutions 
and the Sample solution. Plot the absorbanees of the 
Standard Solutions versus their concentrations, in 
pg/mL, of potassium, and draw the straight linę best 
fitting the three piotted points, From the graph so ob- 
tained, determine the concentration, C, in pg/mL, of 
potassium in the Sample solution. 

Calculate the percentage of the labeled amount of po¬ 
tassium glueonate (CjHnKO?) in the portion of Tablets 
taken: 

Result = (C/Cu) x (H/4) * 100 

C - determined concentration of potassium in the 
Sample solution (pg/mL) 

Cu = nominał concentration of potassium glueonate 
in the Sample solution (pg/mL) 

M t ~ molecular weight of potassium glueonate, 

234.25 

A = atomie weight of potassium, 39JO 
Acceptance criteria: 95,0%-105,0% 

PERFORMANCE TESTS 

* DlSSOLUTJON (711) 

Medium: Water; 900 mL 
Apparatus 2: 100 rpm 
Time: 45 min 

Sample solution: Filtered portion of the solution under 
test, suitably diluted with Medium if necessary 
Analysis: Proceed as direeted in the Assay. 

Calculate the percentage of the labeled amount of po¬ 
tassium glueonate (CarluKO?) dis$o!ved: 

Result - (C X D x V/L) x (H/Ą) x 100 

C = determined concentration of potassium in the 
Sample solution (mg/ml) 

D = dilution factor for the Sample solution 
V = volume of Medium, 900 mL 
l - label daim (mg/Tablet) 

H = molecular weight of potassium glueonate, 

234.25 

A, - atomie weight of potassium, 39J 0 
Toierances: NLT 75% (Q) of the labeled amount of po¬ 
tassium glueonate (C 4 H 11 KO 7 ) is dissolved. 

• Uniformity of Dosage Units (905): Meet the 

reguirements 
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ADDITEONAL fi?EQUIREIVIENTS 

* PACKACING and Storage: Preserve Sn tight containers. 
« USP Reference Standard* (11) 

USP Potassium Gluconate RS 


Potassium Gluconate and Potassium 
ChSoode Orał Solutiora 


» Potassium Gluconate and Potassium Chloride 
Orał Solution is a solution of Potassium Gluco¬ 
nate and Potassium Chloride in a suitable aque- 
ous medium. It contains not fess than 90.0 per- 
cent and not morę than 1 10.0 percent of the 
labeled amounts of potassium (K) and chloride 
(Cl). 

Packaging and storage —Preserve in tight containers. 
Lalbeling—Labę! it to State the potassium and chloride eon- 
tents En terms of mi]liequivalents of each En a given volume 
of Orał Solution, 

fldentśfieati© n— 

A: To 2 ml of a difution of Orał Solution (1 in 40) add 
5 mL of sodium cobaltinitrite TS: a yellow precipitate is 
formed immediateEy (presence of potassium). 

B: Evaporate 5 ml on a steam bath to dryness: a minerał 
oil disperslon of the residue so obtained exhibits an IR ab- 
sorption maximum in the spectral region between 6.2 and 
6.25 (im (carboxyilc add salt). 

C: It responds to the tests for Chloride (191). 

Assay for potassium— 

Potassium stock solution —Dissolve in water 0,9535 g of 
potassium chloride, previously dried at 105° for 2 hours. 
Transfer to a 500-mL vo!umetric fiask, dilute with water to 
volume, and mix. This solution contains 1000 jjg of potas¬ 
sium per mL. 

Standard preparations— To sępa ratę 200-mL voiumetric 
flasks transfer 1 9.0 mL and 25.0 mL, respectively, of Potas¬ 
sium stock solution, dilute with water to voj'ume, and mrx. 
The Standard preparations contain 95,0 pg and 125,0 pg of 
potassium per mL, respectiveEy. 

Assay preparation —Transfer an accurately measured vol- 
ume of Orał Solution, equivalenf to about 782 mg (20 mEq) 
of potassium, to a T00-mL volumetric fiask, dilute wfth 
water to yolume, and mix. Transfer 7.0 mL of the resulting 
solution to a 500-mL volumetric fiask, dilute with water to 
volume, and mix, 

Procedure^Concomitantly determine the absorbances of 
the Standard preparations and the 4ssay preparation at the 
resonance linę of 766.5 nm, with a suitable atomie absorp¬ 
tion spectrophotometer (see Atomie Absorption Spectroscopy 
(852}) equipped with a potassium hollow-cathode lamp and 
an air-acetylene flame, using water as the blank. Plot the 
absorbances of the Standard preparations versus concentra- 
tion, in pg per ml, of potassium. Prom the graph so ob¬ 
tained, determine the concentration, C, in jag per mL, of 
potassium in the Assay preparation. Calculate the guantity, 
in mg, of potassium in each mL of the Ora! Solution taken 
by the formula: 

(50 / 7)(C / V) 

En which V is the volume, in mL, of Orał Solution taken. 

Each mg of potassium is equivalent to 0.02558 mEq. 

Assay for chloride— 

łonie strength adjusting solution —Use 5 M sodium nitrate. 

Procedurę —Transfer an accurately measured vo!ume of 
Ora! Solution, equivalent to about 100 mg (2.8 mEq) of 


chloride, to a suitable beaker, Add 2,0 mL of /on/c strength 
adjusting solution and water to make about 100 mL, and 
Utratę with 0,7 N silver nitrate V5, determining the endpoint 
potentiometrically, using a siiyer-sulfide specific ion-selectrve 
electrode and a doubJe-junction reference electrode contain- 
ing potassium nitrate solution (1 in 10), Perform a blank 
determination, and make any necessary correction, Each mL 
of 0.1 N silver nitrate is equivaient to 3.545 mg of chloride 
(Cl). Each mg of chloride is equivalent to 0.0282 mEq of CL 


Potassium Gluconate and Potassium 
Chloride for Orał Solution 


» Potassium Gluconate and Potassium Chloride 
for Orał Solution is a dry mixture of Potassium 
Gluconate and Potassium Chioride and one or 
morę suitable colors, diluents, and flavors. ft con¬ 
tains not less than 90.0 percent and not morę 
than 110.0 percent of the labeled amounts of po¬ 
tassium (K) and chloride (Cl). 

Packaging and storage—Preserve in tight Container*. 
Labę (ing—Label it to State the potassium and chloride com 
tents In terms of millieguivalents. Where packaged In unil- 
dose pouches, the label instructs the user not to open untEI 
the time of use, 

Identification-— 

A: Ignite about 200 mg at a temperaturę not above 
600°, in order to remove all organie matter, cool, disso!ve 
the residue rn 10 mL of water, and filter: the filtra te re¬ 
sponds to the tests for Potassium (191) and for Chloride 
(191). 

B: A minera! oil dispersion of it exhibits an IR absorption 
maximum in the spectra! region between 6.2 and 6,25 gm 
(■carboxylic add salt). 

Minimum fili (755): meets the requirements. 

Assay for potassium— 

Potassium stock solution —Dissolve in water 0.9535 g of 
potassium chloride, previously dried at 105 d for 2 hours. 
Transfer to a 500-mL voJumetric fiask, dilute with water to 
volume, and mix. This solution contains 1000 pg of potas¬ 
sium per mL. 

Standard preparations—Jo separate 200-mL volumetnc 
flasks transfer 19.0 mL and 25.0 mL, respectively, of the Po¬ 
tassium stock solution, dilute with water to volume, and mix. 
The Standard preparations contain 95.0 jag and 125,0 pg of 
potassium per mL, respectively. 

Assay preparation 1 (where it is packaged in unit-dose 
containers)—Weigh and mix the contents of not less than 
20 containers of Potassium Gluconate and Potassium Chfo- 
rlde for Ora! Solution. Transfer an accurately weighed por- 
tion of the powder, equivalent to about 782 mg (20 mEq) 
of potassium, to a 100-mL volumetric fiask, dilute with 
water to volume, and mix. Transfer 7.0 mL of this stock so¬ 
lution to a 500-mL volumetrlc fiask, dilute with water to 
volume, and mix. 

Assay preparation 2 (where it is packaged in multiple-unit 
containers)—Transfer an accurately weigned portion of Po¬ 
tassium Gluconate and Potassium Chloride for Orał Solution, 
equivalent to about 780 mg (20 mEq) of potassium, to a 
100-mL volumetric fiask, dissolve in water, dilute with water 
to vo!ume, and mix. Transfer 7.0 mL of this stock solution to 
a 500-mL yolumetric fiask, dilute with water to vo!ume, and 
mix. 

Procedurę —Concomitantly determine the absorbances of 
the Standard preparations and the Assay preparation at the 
resonance linę of 766.5 nm, with a suitable atomie absorp- 
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tion spectrophotometer (see Atomie Absorption Spectmscopy 
(852)) equlpped with a potassium hollow-cathode lamp and 
an air-acetyiene flame, using water as the blank. Plot the 
absorbances of the Standom preparations versus concentra- 
tion, in pg per mL, of potassium, From the graph so ob- 
lained, determine the concentration, C t in pg per ml, of 
potassium in the Assay preparation , Calcu la te the auantity, 
in mg, of potassium in the portion of Potassium Gluconate 
and Potassium Chloride for Oraf Sol u tion taken by the 
formula: 

50C/7. 

Łach mg of potassium is equiva!ent to 0,02558 mEq. 

Assay for eh Hondę— 

fonie strength adjusting solution —Use 5 M sodium nitra :e. 

Assay preparation ? (where it is packaged in unit-dose 
containers)—Weigh and mix the contents of not less than 
20 containers of Potassium Gluconate and Potassium Chlo- 
ride for Orał Solution. Transfer an accurately weighed por- 
tion of the powder, equivalent to about 100 mg (2,8 mEq) 
of chloride, to a suitabie beaker. 

Assoy preparation 2 (where it is packaged in muttiple-unit 
containers)—Transfer an accurately wefgned portion of Pc- 
tassium Gluconate and Potassium Chloride for Oraf Solution, 
equivalent to about 100 mg (2.8 mEq) of chloride, to a sult- 
able beaker 

Procedurę—Add 2.0 ml of fonie strength adjusting solution 
to Assoy preparation 1 or Assay preparation 2, add water to 
make about 100 mL, and titrate with OJ N silver nitrate VS, 
determining the endpoint potentiometrically, using a silver- 
sulfrde specific ion-selective electrode and a double-junction 
reference electrode contalning potassium nitrate solution (1 
in 10). Perform a blank determination, and make any neces- 
sary correction. Eacli ml of 0,1 N stlver nitrate is equivalent 
to 3.545 mg of chloride (Ct), Each mg of chloride is equiva- 
lent to 0.0282 mEq of Cl, 


[Potassium Clmconafe amid Pofassiym 
Citrate Orał Solution 


» Potassium Giuconate and Potassium Citrate 
Orał Solution is a solution of Potassium Gluco¬ 
nate and Potassium Citrate in a suitabie aqueous 
medium, It contains not less than 90.0 percent 
and not morę than 110,0 percent of the labeled 
amount of potassium (K). 

Fackagmg and storage—Preserve m tight containers. 
Labellfig—tabel it to state the potassium content in terms 
of milliequrvalents 3n a given volume of Ora! Solution. 

Identification— 

A: To 2 ml of a dilution of Orał Solution (1 in 40) add 
5 ml_ of sodium cobaltinitrite T5: a yellow precipitate is 
fo rm ed i m m e d i a te ly (presen ce of po tassium ). 

B: It responds to the test for Citrate (191), 3 to 5 drops 
of Orał Solution and 20 mL of the mixfure of pyridfne and 
acetlc anhydride being used. 

Assay for potassium— 

Potassium stoek solution —D3ssolve in water 0.9535 g of 
potassium chloride, previousiy dried at 105° for 2 hours, 
iransfer to a 500-ml volumetric fiask, dilute with water to 
volume, and mix. This solution contains lOOOpg of potas¬ 
sium per mL. 

Standard preparations —To separate 200-mL voIumetnc 
flasks transfer 19,0 mL and 25,0 mL, respectively, of Potas¬ 
sium stoek solution , dilute with water to volume, and mix. 


The Standard preparations contain 95,0 jig and 125.0 jig of 
potassium per mL, respectively. 

Assay preparation —Transfer an accurately measured voh 
ume of Orał Solution, equlvalent to about 782 mg (20 mEq) 
of potassium, to a 100-mL voJumetrlc fiask, dilute with 
water to volume, and mix. Transfer 7.0 mL of this solution 
to a 500-mL volumetrjc fiask, dilute with water to vo!ume, 
and mlx. 

Procedurę —Concomitantfy determine the absorbances of 
the Standard preparations and the Assoy preparation at the 
resonance linę of 766.5 nm, with a suitabie atomie absorp¬ 
tion spectrophotometer (see Atomie Absorption Spectroscopy 
(852)) equipped with a potassium hollow-cathode lamp and 
an air-acetylene flame, using water as the blank. Plot the 
absorbances of the Standard preparations versus eon cent ra¬ 
don, in jLtg per mL, of potassium. From the graph so ob- 
tained, determine the concentration, C, in pg per mL, of 
potassium in the Assay preparation. Calculate the guantity, 
in mg, of potassium in each mL of the Orał Solution taken 
by the formula: 

(50/7)(C/ V) 

in which V is the volume, in ml, of Orał Solution taken. 

Each mg of potassium is equivafent to 0.02558 mEq. 


Potassium Glwcorsate, Potassium 
Citrate, and Ammonium Chloride Orał 
Solution 


» Potassium Gluconate, Potassium Citrate, and 
Ammonium Chloride Orał Solution is a solution 
of Potassium Gluconate, Potassium Citrate, and 
Ammonium Chloride in a suitabie aqueous me¬ 
dium, It contains not less than 90.0 percent and 
not morę than 110.0 percent of the labeled 
amounts of potassium (K) and chloride (Cl). 

Packagmg and sto ragę—Preserve in tight containers. 
labefling—Label it to state the potassium and chloride con¬ 
tents in terms of milliequivalents of each In a given vo!ume 
of Orał Solution. 

Identification— 

A: To 2 mL of a dilution of Orał Solution (1 in 40) add 
5 mL of sodium cobaltinitrite TS: a yellow precipitate is 
formed immediately (presence of potassium). 

B: It responds to the test for Citrate (T91), 3 to 5 drops 
of Orał Solution and 20 mL of the mixture of pyridine and 
acetic anhydride being used. 

C: It responds to the tests for Ammonium (191) and for 
Chloride (191). 

Assay for potassium— 

Potassium stoek soiution —Dissolve in water 0.9535 g of 
potassium chloride, preyfously dried at 1 05° for 2 hours. 
Transfer to a 500-mL volumetric fiask, dilute with water to 
vo!ume, and mix, This solution contains 1 000 jug of potas¬ 
sium per mL. 

Standard preparations —To separate 200-mL volumetric 
flasks transfer 19.0 mL and 25.0 mL, respectively, of the Po¬ 
tassium stoek solution, dilute with water to vo!ume, and mix. 
The Standard preparations contain 95,0 jug and 125.0 prg of 
potassium per mL, respectively. 

Assay preparation —Transfer an accurately measured vol- 
ume of Orał Solution, equivalent to about 782 mg (20 mEq) 
of potassium, to a 100-mL volumetric fiask, dilute with 
water to volume, and mix. Transfer 7.0 mL of this solution 
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to a 500-mL volumetric fiask, dilute with water to vo!umą 
and mix. 

Procedurę —Concomitantfy determine the absorbances of 
the Standard prepa rations and the Assay preparadon at the 
resonance fine of 766.5 nm, with a suitable atomie absorp- 
tion spectrophotometer (see Atomie Absorption Spectroscopy 
(852)) equipped with a potassium hollow-cathode lamp and 
an air-acetylene flame, using water as the blank. Plot the 
absorbances of the Standard preparations versus eon centra- 
tion, in |ug per ml, of potassium. From the graph so ob- 
tained, determine the concentration, C, in pg per ml, of 
potassium in the Assay preparation. Calculate the guantity, 

En mg, of potassium in each mL of the Orał Solution taken 
by the formula: 

(50/7)(C/\0 

in which V is the volume, in ml, of Orał Solution taken. 

Each mg of potassium ts equivalent to 0.02558 mEq. 

Assay for chloride— 

fonie strength adjusting solution —Use 5 M sodium ni tratę. 

Procedurę —Transfer an accurately measured volume of 
Orał Solution, equivalent to about 100 mg (2.8 mEq) of 
chloride, to a suitable beaker. Add 2,0 mL of łonie strength 
adjusting solution and water to make about 1 00 ml, and 
titrate with 0.1 N silver nitrate VS, determining the endpoint 
potentiometrically, using a silver-sulfide specific ion-selective 
electrode and a doubie-junction reference electrode contain- 
ing potassium nitrate solution (1 in 10). Perform a blank 
determination, and make any necessary correction. Each mL 
of 0.1 N silver nitrate is equivalent to 3.545 mg of chloride 
(Cl). Each mg of chloride is equivalent to 0.0282 m£q of Cl. 


Potassium Guaiacoisulfonate 



C 7 H 7 KO s S . '/jHjO 251.30 

Benzenesulfontc add, hydroxymethoxy-, monopotassium 
salt, hemihydrate; 

Potassium hydroxymethoxybenzenesulfonate hemihydrate 
[78247-49-1 ]. 

Anhydrous 242.30 

definition 

Potassium Guaiacoisulfonate eon tai ns NIT 98,0% and NMT 
102.0% of potassium guaiacoisulfonate (C 7 H 7 KO 5 S), calcu- 
lated on the anhydrous basis. 

IDENTIFICATION 

a A. iMFRARED AbsORPTIOM (197M): 7 jam—1 3 jum, previ- 
ously dried at 105 D for 1 8 h 
o B. Ultraviolet Absorption (197U) 

Solution: 50 pg/m L, prepa red as directed in the Assay 
Acceptance criteria: Meets the requirements 

• C. Identification Tests—General, Potassium {191} 

Sample: Al in 10 solution 

Acceptance criteria: Meets the reguirements 

ASSAY 

* Procedurę 

Sample stock solution: Transfer about 250 mg of Po¬ 
tassium Guaiacoisulfonate to a 500-mL volumetric fiask, 
Dissolve In 400 mL of water, dilute with water to vol- 
umą and mix. 

Sample solution: Dilute 10,0 mL of Somple stock solu - 
tion with pH 7.0 phosphate buffer to 100.0 ml, and 
mix. 


Standard solution: About 50 jug/mL of USP Potassium 
Guaiacoisulfonate RS in the same diluent used for the 
Sample solution 
Instrumentaf conditions 

Analytfcal wavelength: Maximum absorbance at 
about 279 nm 
Celi: 1 cm 

Blank: Al in 10 mixture of water and pH 7.0 phos~ 
phate buffer 
Analysis 

Sam pies: Sample solution and Standard solution 
Gońcomitantly determine the absorbances of the Sam¬ 
ple solution and Standard soiution t and calculate the 
percentage of potassium guaiacoisulfonate (GhbKOsS) 
in the portion of Potassium Guaiacoisulfonate taken: 

Result - (Au/A,) x (C s /C y ) x 100 

Au - absorbance of the Sample solution 
As - absorbance of the Standard solution 
Q = concentration of USP Potassium 

Guaiacoisulfonate RS in the Standard solution 
(ug/ml) 

Cu - concentration of Potassium Guaiacoisulfonate 
in the Sample solution (pg/mL) 

Acceptance criteria: 98.0%-l 02.0% on the anhydrous 
basis 

IMPURITEES 

o SELENIUM (291): 0.003% 

SULFATE 

Analysis: To 10 mL of a solution (1 in 20) add 5 drops 
of barium chloride TS, and acidify with hydrochloric 
acid, 

Acceptance criteria: No turbldity Is produced in 1 min. 

SPECfFSC TESTS 

« Water Determination, Method l (921): 3.0%~ó,Q% 

ADDITIONAL REQUflREMENT5 

«> Packaginc and Storage: Preserve in well-dosed, fight- 
resistant containers. 
o USP Reference Standards (11) 

USP Potassium Guaiacoisulfonate RS 


Potassium lodide 


KI 166.00 

Potassium lodide [7681-11-0]. 

DEFINITION 

Potassium lodide contains NLT 99.0% and NMT 101.5% of 
KI, calcufated on the dried basis, 

IDENTBF9CATION 

* A. Identification Tests— General, Potassium (191): 

Meets the reguirements 

o B. Identification Tests—General, lodide (191): Meets 

the requirements 

ASSAY 

• Procedurę 

Sample solution: Dissolve 500 mg of Potassium lodide 
in 10 mL of water. 

Analysis: Add 35 mL of hydrochloric acid to the Somple 
solution, and titrate with 0.05 M potassium iodate VS 
until the dark brown solution that is produced becomes 
pale brown. Add 2-3 drops of amaranth TS, and eon- 
finue the titration słowly until the red color just changes 
to yeilow. Each mL of 0.05 M potassium iodate is 
equivalent to 16.60 mg of KL 
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Acceptance criteria: 99,0%-101.5% on the dried basis 

IMPURITIES 


Delete the folfowmg : 

# * * Heavy Metals (231) 

Sample solution: Dissolve 2.0 g in 25 mL of water. 

Acce pta n ce c ri te ri a: N M T 10 p p m * (omaat i -lan-aoi aj 

® BODATE 

loda te solution: Dilute 1 mL of potassium iodate solu¬ 
tion (1 in 2500) with water to 100 mL. 

Standard solution: Dis$olve 100 mg of Potassium lo- 
dide in ammonia- and carbon dioxide-free water, and 
add 1 mL of lodate solution to obtain 10 ml of solution. 
Transfer to a color-comparison tubę, add 1 mL of starch 
TS and 0.25 mL of 1.0 N sulfuric acid, and mix. 

Sample solution: Dis$olve 1.1 g in sufficient ammonia- 
and carbon dioxide-free water to obtain 10 ml of solu¬ 
tion. Transfer to a color-comparison tubę, add 1 mL of 
starch T5 and 0.25 mL of 1.0 N sulfuric acid, and mix, 

Acceptance criteria: Any color produced in the Sample 
solution does not exceed that produced in the Standard 
solution (NMT 4 pg/g). 

* Limit of Nitrate, Nitrite, and Ammonia 

Sample solution: Dissolve 1 g in 5 mL of water. 

Analysis; To the Sample solution contained in a test 
tubę of 4G-mL eapacity add 5 mL of T N sodium hy- 
droxide and 200 mg of aluminum wrre. Insert a pledget 
of purified cotton in the upper portion of the test tubę, 
ancl place a piece of moistened red litmus paper over 
the mouth of the tubę. Heat the test tubę and its ton- 
tents in a steam bath for 15 min. 

Acceptance criteria: No blue coloration of the paper rs 
discernible. 

* Thiosulfate and Barium 

Sample solution: Dissolve 0.5 g in 10 mL of ammonia- 
and carbon dioxide-free water. 

Analysis: Add 2 drops of 2 N sulfuric acid, 

Acceptance criteria: No turbrdity develops wlthin 1 
min. 

5PECIFIC TESTS 
O Alkalinity 

Sample solution: Dissoive 1.0 g of Potassium lodfde in 
10 mL of water. 

Analysis: Add 0.1 mL of 0,1 N sulfuric add and 1 drop 
of phenolphthalein TS to the Sample solution. 

Acceptance criteria: No color is produced. 

* Loss ON DRYING (731): Dry a sample at 105° for 4 h: it 

[oses NMT 1,0% of its weight, 

ADD1TIONAI REQU0REMENTS 

o Packaging and Storage: Preserve in well-closed 

containers. 


Potassium lodide Orał Solution 


DEFINITION 

Potassium lodide Orał Solution contains NLT 94.0% and 
NMT 106.0% of the labeled amount of potassium iodtde 
(KI). [Notę— if Potassium lodide Orał Solution is not to be 
used with i n a short ttme, add 0.5 mg of sodium thiosul 
fate for each g of KI. Products that have data to demon- 
stratę acceptable stability without the addition of thtosul- 
fate are exempt from this repuirement. Crystals of 
potassium iodide may form in Potassium lodide O raf Solu¬ 
tion under normal conditions of storage, especialfy if 
refrrgerated.] 


IDENTIFICATION 

* A. Identification Tests—General, Potassium (191) and 

iodide (191): Meets the requtrements 

A5SAY 

o procedurę 

Sample solution: 50 mg/mL of potassium iodide from 
Orał Solution m water 

Analysis: Transfer 10.0 ml of the Sample solution to a 
150-mL beaker, and add 40 mL of water, 25 mL of al- 
cohol, and 1.0 mL of 1 N nitrrc acid. Titrate with 0.1 N 
silver nitrate VS, using a silver indicator electrode and 
an appropriate reference electrode. Perform a bfank de- 
termination (see Titrimetry (541)). Each mL of 0.1 N sil- 
ver nitrate is equivalent to 16.60 mg of KI, 

Acceptance criteria: 94,0%-1G6,0% 

PERFORMANCE TESTS 

* Uniformity of Dosage Units (905) 

For Orał Solution packaged in single-unit containers: 
Meets the requirements 

5 Deliverable Volume (698) 

For Orał Solution packaged in muftipie-unit contain- 
ers: Meets the reqLiirements 

ADDITIONAL REQ9Jfl REM EN T 5 

* Packaging and Storage: Preserve En tight, light-resistant 
containers. 


Potassium lodide Tablets 


DEFINITION 

Potassium lodide Tabfets contain NLT 94.0% and NMT 
106,0% of the labeled amount of potassium iodide (KI) 
for Tablets of 300 mg or morę, and NLT 92.5% and NMT 
107.5% for Tablets of less than 300 mg, 

IDENTIFICATION 

* A, Identification Tests—Generał, Potassium (191) and io¬ 

dide (191): A filtered solution of powdered Tablets 
meets the requtrements. 

ASSAY 

* Procedurę 

Sample solution: Transfer an equivalent to 1.2 g of po¬ 
tassium iodide, from finely powdered Tablets (NLT 20), 
to a 250-mL vo[umetric fiask, Add 100 mL of water, 
shake for 20 min, and dilute with water to volume, Fil- 
ter through paper, discarding the first 20 mL of the 
filtrate. 

Analysis: Transfer 100.0 mL of the filtrate, 25 mL of ai- 
cohol, and 1.0 mL of 1 N nttric acid to a 200-mL 
beaker. Titrate with 0.1 N sih/er nitrate VS, using a silver 
indicator electrode and an appropriate reference elec¬ 
trode. Perform a blank determination (see Titrimetry 
(541)). Each mL of 0.1 N silver nitrate is equivalent to 
16,60 mg of KI. 

Acceptance criteria: 94.0%-l 06.0% of the labeled 
amount of potassium iodide (KI) for Tablets of 300 mg 
or morę, and 92.5%~107.5% for Tablets of less than 
300 mg 

PERFORMANCE TESTS 

o Dissolution (711) 

For Uncoated Tablets 
Medium: Water; 900 mL 
Apparatus 2: 50 rpm 
Time: 15 min 
Detector: UV 227 nm 

Standard solution: Potassium iodtde in Medium 
Sample solution: SampJe per Dissolution (711). Dilute 
with Medium to a concentration that is similar to the 
Standard solution , 
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Tolerances: NLT 75% (Q) of the labeled amount of 
potassium lodide (KI) is disso]ved. 

e Uniformity of Dosage Units (905): Meet the 
requirements 

AOOITIONAL REQUIREIVIENTS 

o PACKAGłNG and Stgrage; Preserve in tight containers. 


Potassium lodide Delayed-Release 
Tablet s 


DEFiNITION 

Potassium lodide Delayed-Release Tablets contain NLT 
94.0% and NMT 106.0% of the labeled amount of potas¬ 
sium iodide (KI) for Tablets of 300 mg or morę, and NLT 
92.5% and NMT 107,5% for Tablets of less than 300 mg, 

IDENTIFICATION 

• A, Identification Tests—General, Potassium (191) and lo¬ 

dide (191): A filtered solution of powdered Tablets 
meets the requirements. 

AS5AY 
® Procedurę 

Sample solution: Transfer an equlvalent to 1.2 g of po¬ 
tassium iodide, from finely powdered Tablets (NLT 20), 
to a 250-mL voiumetric fiask, Add 100 mL of water, 
shake for 20 min, and dilute with water to volume, Fil- 
ter through paper, discarding the first 20 mL of the fil- 
tratę. Transfer 100.0 mL of the filtrate, 25 mL of akohol, 
and 1.0 mL of 1 N nltric add to a 200-mL beaker, 
Analysis: Transfer 100.0 ml. of the filtrate, 25 mL of al- 
cohol, and 1,0 mL of 1 N nitric acid to a 200-mL 
beaker, Titrate with 0.1 N silver nitrate V5, using a silver 
Indicator electrode and an appropriate reference elec- 
trode. Perform a blank determlnation (see Titrlmetry 
(541)), Each mL of 0.1 N silver nitrate is equivalent to 
16.60 mg of KL 

Acceptance criteria: 94.0%-106.0% of the labeled 
amount of potassium iodide (KI) for Tablets of 300 mg 
or morę, and 92.5%-107.5% for Tablets of less than 
300 mg 

PERFORMANCE TESTS 

• Dbsintegration (701) 

Analysis: Proceed as directed for Defayed-Release (En- 
teńc-Coated) Tablets. 

Acceptance criteria: The Tablets do not disintegrate af 
ter 1 h of agitation in simulated gastric fluid TS, but 
they disintegrate within 90 min in simulated intestinal 
fluid TS. 

® UNIFORMITY OF Dosage Units (905): Meet the 
requirements 

ADDSTIONAl REQUiREMENT$ 
o Packaging and Storace: Preserve in tight containers. 


Potassium Nitrate 


kno 3 101.10 

Potassium nitrate [7757-79-1]. 

DEFINITION 

Potassium Nitrate contains NLT 99.0% and NMT 100,5% of 
KN0 3 . 

IDENTIFICATION 

« A. IDENTIFJCATIGN TESTS—GENERAL, Potassium (191): - 

Meets the reguirements 


o B, Identification Tests—General, Nitrate (191): Meets 
the requlrements 

A5SAY 
« Procedurę 

[Notę—U se water that is free of carbon dioxide and 
ammonia.] 

Cation-exchange column: Transfer strongiy acidic sty- 
rene-divinylbenzene cation-exchange resin (16- to 
50-mesh) to a 2-cm diameter chromatographic column 
to a depth of about 20 cm. 

Sample solution: 4 mg/mL of Potassium Nitrate In 
water 

Analysis: Pass 100 mL of Sample solution through the 
Cation-exchange column at a ratę of 5 mL/min, and col- 
fect the eluate in a 500-mL conical fiask. Wash the resin 
in the column with water at a ratę of 10 mL/mln, cof 
lecting the eluate in the conical fiask. Add 0.15 mL of 
phenofphthalein TS to the fiask, and after 5 min titrate 
with 0.1 N sodium hvdroxide V5 to a pink endpoint. 
Continue collecting the wash from the column, and 
continue titrating, if necessary, until a 50-mL Increment 
of eluate requires no further addition of sodium hydrox- 
ide. Each mL of 0.1 N sodium hydroxide is equivalent 
to 10.11 mg of KNOi. 

Acceptance criteria: 99.0%-100.5% 

IMPURITIE5 

* Chloride and SULFATE, Chloride (221): A 500-mg portion 
shows no morę chloride than corresponds to 0.21 mL of 
0.020 N hydrochloric add (0.03%). 

* Chloride and Sulfate, Sulfate (221) 

Sample solution: 100 mg of Potassium Nftrate in 
10 mL of water. Add 15 mL of 6 N hydrochloric acid, 
and evaporate to dryness on a steam bath. To the resi- 
due add 7 mL of 6 N hydrochloric acid, and evaporate 
to dryness on a steam bath. Dfssolve the residue in 
35 mL of water and, if necessary, neutralize with hydro- 
chlorit acid using a litmus paper indicator. Filter, if nec¬ 
essary, to obtaln a elear Sample solution . 

Acceptance criteria: The Sample solution shows no 
morę sulfate than corresponds to 0.10 mL of 0.020 N 
sulfuric acid (0.1%). 

® ARSENIC, Method I (211): NMT 3 ppm 
e Lead (251) 

Sample solution: 500 mg in 20 mL of water 
Acceptance criteria: NMT 1 0 ppm 
® iRON (241): NMT 10 ppm 

Delete the following: 

*• Heaw Metals, Method I (231): NMT 20 ppm* 

Jarv20I0) 

® Limit of Sodium 

Standard stock solution: [Notę —Sodium chloride is 
previously dried at 105° for 2 h.] 2.542 pg/mL of so¬ 
dium chloride in water. Thls solution contains 1.0 pg/ 
mL of sodium. 

Sample stock solution: 2 mg/mL of Potassium Nitrate. 
[Notę—T he concentration of potassium nitrate in this 
solution may be modified by using a different guantity 
or by further dllution to bring the absorption response 
within the workmg rangę of the atomie absorption 
spectrometer.J 
Instrumental conditions 
(See Atomie Absorption Spectroscopy (852),) 

Modę: Atomie absorption spectrophotometry 
Analytical wavelength: Sodium emlssion linę of 589 
nm 

Lamp: Sodium holfow-cathode 
Flame: Oxidizing 
Blank: Water 

Analysis: Transfer 5.0 ml of the Sample stock solution to 
eacn of three 25-mL volumetnc fiasks. To these flasks, 
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respectively, add 0.0, 5.0, and 10.0 mL of the Standard 
stock solution, di [u te with water to volume, and mi*. 
These flasks contaln 0.0, 0.20, and 0,40 |ug of added 
sodium/mL, respectively* [Notę—C oncentratlons of so¬ 
dium in these Solutions may be modrfied to fit the lin- 
ear or worktng rangę of the atomie absorption 
s pectro p h o to m ete r. ] 

Determine the absorbances of these Solutions. Plot the 
absorbances of the three Solutions versus toncentra- 
tion, in pg/mL of added sodlum, draw the straight linę 
best fitting the plotted points, and extrapolate the linę 
until It Intercepts the eoncentration axis. From the 
raph determine the eoncentration, C, in pg/mL of so- 
ium, of the solution containing 0.0 mL of the Stan¬ 
dard stock solution. 

Calculate the percentage of sodium in the portion of 
Potassium Nitra te taken by multiplying C by 0*25. 
Acceptance enterta: NMT 0*1% 

* Limit of Nitriti 

Solution A: 1 mg/ml of suffanilic add 
Solution B: 1 mg/mL of N-(1-naphthyljethylenediamine 
dihydrochloride. [Notę—W hen stored in a low-actinic 
glass bottle, this solution may be used for 1 week.] 
Standard stock solution: 15 pg/mL of sodium nitrite 
(10 pg/mL of nitrite) 

Standard Solutions: Transfer 1,0 and 2.0 ml of Stan¬ 
dard stock solution to sępa ratę 50-mt beakers, and add 
19 and 18 mL of water to the respective beakers. 
Sampie solution: Transfer 4.0 g of Potassium Nitrate to 
a 50-mL beaker, add 20 mL of water, and swirf to 
dissolve. 

Analysis: To the beakers containing the Standard Solu¬ 
tions and the Sampie solution add 5.0mLof Solution A 
and 5.0 mL of diluted hydrochłonc acid, and alfow to 
stand for 3 min. Add 5.0 mL of Solution B to each 
beaker, mix, and ailow to stand for 15 min. Determine 
the absorbances of the Solutions at 550 nm. 

Acceptance criteria: The absorbance of the solution 
from the Sampie solution does not exceed that of the 
solution from the Standard solution containing 20 pg of 
nEtrite (5 pg/g). 

ADDITiONAL REQUIREMENTS 

* Packaging and Stoaace: Preserve in tight containers. 


Potassium Nitrate Solution 


» Potassium Nitrate Solution contains not less 
than 98.0 percent and not morę than 102.0 per- 
cent of the labeled amount of KN0 3 . 

Packaging and sto ragę —Preserve in tight containers. 
IdentificatSon— It responds to the tests for Potassium (191) 
and for Nitrate (191). 

Chloride {22^)—An accurately measured portion of Solu- 
tion, equjvalent to 500 mg of potassium nitrate, shows no 
morę chloride than corresponds to 0,21 mL of 0,020 N hy- 
drochloric add (0.03%, based on the potassium nitrate cor- 
tent of the Solution). 

SuJfate (221)—Dilute an accurately measured portion of 
Solution, equlvalent to 100 mg of potassium nitrate, with 
water to obtain 10 mL of solution, add 15 mL of ó N hydro- 
chloric add, and evaporate to dryness on a steam bath. To 
the residue so obtained add 7 mL of 6 N hydrochłonc acid, 
and evaporate to dryness on a steam bath. Dissolve the resi¬ 
due so obtained in about 35 mL of water and, if necessary, 
neutralEze with hydrochloric add using Irtmus paper indica- 


tor. FEIter, if necessary, to obtain a dear test solution. This 
test solution shows no morę suffate than corresponds to 
0.10 mL of 0,020 N sulfuric add (0,1%, based on the potas¬ 
sium nitrate content of the Solution). 

Arsenie, Method ( (211): 3 ppm, based on the potassium 

nitrate content of the Solution, an accurately measured por- 
tion of Solution, equivalent to 1.0 g of potassium nitrate, 
being tested. 

Lead —Dilute an accurately measured portion of Solution, 
equivalent to 500 mg of potassium nitrate, with water to 
obtain 20 mL of test solution, This test solution contains not 
morę than 5 pg of lead (corresponding to not morę than 
0.001% of Pb, based on the potassium nitrate content of 
the Solution) when tested as directed under Lead (251). 


Delete the foltowing: 

•fłeavy metafis, Method I (231): 0.002%, based on the 

potassium nitrate content of the Solution.* LQimA \ 

Iron (241): not morę than 0.001%, based on the potas¬ 
sium nitrate content of the Solution, an accurately measured 
ortion of Solution, equiva!ent to 1.0 g of potassium nitrate, 
eing tested. 

Limit of sodium— 

Stocfc test solution —Transfer an accurately measured por¬ 
tion of Solution, equivalent to 1.0 g of potassium nitrate, to 
a 500-mL vofumetrle fiask, dilute with water to volume, and 
mlx. [notę —The eoncentration of potassium nitrate In this 
solution may be modified by using a dlfferent quantity or by 
further dilution to bring the absorption response withfn the 
working rangę of the atomie absorption 
spectrophotometer.] 

Stock standard solution —Proceed as directed in the Limit 
of sodium test under Potassium Nitrate, 

Procedurę—Proceed as directed in the Limit of sodium test 
under Potassium Nitrate. Calculate the percentage of sodium 
in the portion of Solution taken by multiplying C by 0.25: 
the limit is 0.1%, based on the potassium nitrate content of 
the Solution. 

Limit of nitrite— 

Suffanilic acid solution , N-(l-Naphthyi)ethylenediomine di¬ 
hydrochloride solution , and Standard Solutions —Proceed as di¬ 
rected in the Limit of nitrite test under Potassium Nitrate. 

Test solution —Transfer an accurately measured portion of 
the Solution, equivalent to 4,0 g of potassium nitrate, to a 
50-mL beaker, add sufficient water to obtain 20 mL of solu¬ 
tion, and mix. 

Procedurę —Proceed as directed in the Limit of nitrite test 
under Potassium Nitrate. The absorbance of the solution 
from the Test solution does not exceed that of the solution 
from the Standard solution containing 20 pg of nitrite (5 pg 
per g, based on the potassium nitrate content of the Solu¬ 
tion), 

Assay— [notę —Use water that is carbon dioxide- and am- 
monia-free.] 

Cation-exchange column— Transfer strongly acidic styrene- 
dtyinylbenzene cation-exchange resln (16- to 50-mesh) to a 
2-cm diameter chromatograpnic column to a depth of 
about 20 cm. 

Procedurę —Transfer an accurately measured portion of 
Solution, equlvafent to about 400 mg of potassium nitrate, 
to a beaker and add sufficient water to obtain 100 mL of 
solution. Proceed as directed in the Assay under Potassium 
Nitrate beglnning with "Pass this solution through , , . 

Each mL of 0.1 N sodium hydroxide is equivalent to 
10.11 mg of KNO 3 * 
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Potassium Perdhlorate 


» Potassium Perchlorate contains not less than 
99,0 percent and not morę than 100.5 percent of 
KCIO^, calculated on the dried basis. 

Caution: Great care should be taken in hond ling 
Potassium Perchlorate in solution or in the dry 
State , as explosions may occur if it is brought into 
contact with organie or other readily oxidizable 
substances. 

Packagmg and storage—Preserve in wefl-closed contain- 
ers. 

Identafkafeon— 

A: Ignite a smali portion of a solution (1 in 10) on a 
platinum wire in a nonluminous flame: a transient vlo!et 
color Is imparted to the flame. 

B: Add a few drops of methyEene blue solution (1 in 
1000) to the solution (1 in 10); a vlo[et-colored precipitate 
is formed. 

pH {79 1): between 5.0 and 6.5, in a 0,1 M solution. 

Loss on drying (731)™Dry it over silica gel for 12 hours: it 
loses not morę than 0,5% of its weight, 

Hnsoluble sybstances —Dissolve 20 g in 1 50 mL of warm 
water, pass through a tared medium-porosity flltering cruci- 
ble, and wash with three 50-mL portions of warm water. 

Dry the residue at 105° for 3 hours; the weight of the resi- 
due does not exceed 1 mg (0.005%). 

Chloride (221)—A 5.0-g portion shows no morę chloride 
than corresponds to 0.20 mL of 0.020 N hydrochloric add 
(0,003%). 


Delete the taftowing: 

°Heavy metals, Method ! (231): 0.001%., ( on,™i i.|an- 2 oiBi 

Limit of sodium— Ignite a smali portion of a solution (1 in 
10) on a platinum wire in a nonluminous flame: no pro- 
nounced yellow cofor is imparted to the flame. 

Assay— 

Mobile phase— Transfer 16.6 g of phthalic add to a 
lOO-ml volumetric fiask, dissolve in and dilute with metha- 
nof to volume, and mix. Transfer 10.0 ml of this solution to 
a 1000-mL fiask, dilute with water to voiume, and mix. Ad- 
just with about 450 mg of lithium hydroxide to a pH of 4.5, 
fil ter, and degas. 

Standard preparation —Transfer- about 50 mg of potassium 
perchlorate, accurately weighed, to a 50-mL volumetric 
fiask, dilute with water to voiume, and mix. Transfer 
10.0 mL of this solution to a 1 00-mL voJumetnc fiask, dilute 
with water to volume, and mix to obtain a solution having 
a known concentration of about 0.1 mg per mL, 

Assay preparation —Using about 50 mg of Potassium Per¬ 
chlorate, accurately weighed, proceed as directed for the 
Standard preparation . 

Chromatographic system (see Chromatography (62 1))—The 
iiquid chromatograph is eguipped with a conductMty de- 
tector and a 4.6-rnm x 7.5-cm column that contains 6-pm 
packing L23, The flow ratę is about 1,2 mL per minutę. 
Chromatograph the Standard preparation, and record the 
peak responses as directed for Procedurę: the tai ling factor is 
not morę than 1.5; and the relative standard deviation for 
repiicate in|ections h not morę than 2.0%. 

Procedurę —Separateiy inject equal volumes (about 50 pL) 
of the Standard preparation and the Assay preparation into 
the chromatograph, record the chromatograms, and meas- 
ure the responses for the major peaks. Calculate the quan- 


tity, in mg, of KCiO^ in the portion of Potassium Perchlorate 
taken by the formula: 

SQQC(ru/r s ) 

in which C is the concentration, in mg per mL, of potassium 
perchlorate in the Standard preparation; and r v and r 5 are 
the peak responses obtained from the Assay preparation and 
the Standard preparation , respecdve!y. 


Potassium Perchlorate Capsyles 

» Potassium Perchforate Capsules contain not less 
than 90,0 percent and not morę than 110.0 per¬ 
cent of the (abeled amount of potassium perchlo¬ 
rate (KCICh). 

Packagmg and storage—Preserve in tight, light-resistant 
containers. 

Identification— 

A: Dissolve the contents of 5 Capsules in 20 mL of water, 
and filter: the filtrate responds to the tests for Potassium 

(191). 

Bi Add a few drops of methylene blue solution (1 in 
1000) to the filtrate obtained in Identification test A: a violet- 
colored precipitate is obtained. 

Dismtegratkm (701): 30 minutes, 1 N hydrochloric add 

maintained at 37 ±2° belng used as the immersion fluid. 
Uniform aty of dosage ynits (905): meet the reguire- 
ments for Content Uniform!ty. 

Assay— 

Mobile phase, Standard preparation , and Chromatographic 
system —Proceed as directed in the Assay under Potassium 
Perchlorate. 

Assay preparation —Mix the contents of not less than 10 
Capsules, and transfer an accurately weighed portion of the 
mixed powder, equivalent to about 200 mg of potassium 
perchlorate, to a 200-mL volumetric fiask, dii u te with water 
to volume, and mlx. Pass through a filter having 0.22-fim 
porę size, transfer 1 0.0 mL of the elear filtrate to a 100-mL 
voiumetric fiask, dilute with water to vofume, and mix. 
Procedurę —Proceed as directed in the Assay under Potas¬ 
sium Perchlorate. Calculate the guantity, In mg, of potassium 
perchlorate (KCIOj) in the portion of Capsules taken by the 
formula: 

2000C(ry / rs) 

En which the terms are as defined therein. 


Potassium Permanganate 

KMnO.i 158.03 

Permanganic acid (HMn0.j), potassium salt; 

Potassium permanganate (KMn0 4 ) [7722-64-7]. 

DEFINETEON 

Potassium Permanganate contains NLT 99.0% and NMT 
100.5% of potassium permanganate (KMnO.j), calculated 
on the dried basis. 

[Cauhon—O bserve great care in handling Potassium Per¬ 
manganate, because dangerous explosions may occur if it 
is brought into contact with organie or other readily oxi- 
dizable substances, either in solution or in the dry State.] 
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IDENTIFICATION 

• A. Identification Tests—General, Permanganate (191): 

A solution of it is deep violet-red when concentrated and 
pink when higbly diluted, 

ASSAY 

• Procedurę 

Sampie: 1000 mg of Potassium Permanganate 
Titrimetric system 
Modę: Residual titration 
Titrant: 0.03 N potassium permanganate VS 
Endpoint detection: Visual 
Analysis: For each mg of Potassium Permanganate 
taken, add 2,13 mg of sodium oxalate, previously dried 
at 110° to constant weight, to a 500-rnL conical fiask. 
Add 150 mL of water and 20 mL of 7 N sulfuric add, 
and heat to 80°. Titrate the excess oxalic acid with 77- 
tront. Calculate the percentage of potassium permanga¬ 
nate (KMn0 4 ) In the portion of Potassium Permanga¬ 
nate taken: 

Result - [(f, x Ws) - (W x N x ft)] x (100/W) 

Ft = equivalency factor, 04718 mg of potassium 
permanganate per mg of sodium oxaiate 
Wi = weight of sodium oxalate taken (mg) 

Vs - Titrant volume consumed by the Sampie (ml) 

N = actual normality of the Titrant (mEq/mL) 

J\? = equivaiency factor, 31,61 mg of potassium 

permanganate per mEq 
W = Sampie weight (mg) 

Acceptance criteria: 99.0%-l 00.5% on the dried basis 

IMPURITIES 

• INSOLUBLE SUESTANCES 

Sampie: 2.0 g 

Analysis: Disso1ve the Sampie in 150 mL of water that 
prevEously has been warmed to steam-bath tempera¬ 
turę, ano filter im media tely through a tared, medium- 
porosity filtering crucibie. Wash the filter with three 
50-mL portions of the warm water, and dry the fiitering 
crucibie and the residue at 105° for 3 h. 

Acceptance criteria: 0.2%; NMT 4 mg of residue is 
obtained. 

SPECIFIC TESTS 

• LOSS ON DflYlNC (731) 

Analysis: Dry over silica g^E for 18 h. 

Acceptance criteria: NMT 0.5% 

ADDITIONAL REQUIREMENTS 

• Packacing and Storage: Preserve in well-dosed 
containers. 


Pibasic Potassium Phosphate 

KjHPO, 174,18 

Phosphoric acid, djpotassium salt; 

Dipotassium hydrogen phosphate [7758-1 1-4], 

DEFINITION 

Dibasic Potassium Phosphate contalns NLT 98.0% and NMT 
100.5% of KiHPG*, calculated on the dried basis. 


IDENTIFICATION 

* A. IDENTIFICATION TESTS—GENERAL, Potassium (191) 

Sampie solution: 1 in 20 

Acceptance criteria: Meets the reguirements 

* B. Identification Tests—General, Phosphate (191) 

Sampie solution: 1 tn 20 

Acceptance criteria: Meets the reguirements 

ASSAY 

* Procedurę 

Sampie: 5.2 g 

Sampie solution: Transfer the Sampie to a 250-mL 
bealcer. Add 50 mL of water and 40.0 mL of 1 N hydro- 
chlonc acid, and stir until dissolved. 

Blank: Transfer 40.0 mL of 1 N hydrothloric acid to a 
250-mL beaker. Add 50 mL of water. 

Analysis: Titrate the Blank with 1 N sodium hydroxide 
VS, and record the vofume of 1 N sodium hydroxtde VS 
consumed. Titrate the excess add in the Sampie solution 
with 1 N sodium hydroxide VS to the inflection point al 
p H 4, and record tne buret reading. Subtract this bu ret 
readlng from that of the blank, and designate the vol- 
u me of 1 N sodium hydroxide VS resulting from this 
subtraction as A. Continue the titration with 1 N so¬ 
dium hydroxide VS to the inflection point at pH 8.8, 
record the buret reading, and calculate the volume (fi) 
of 1 N sodium hydroxide required in the titration be- 
tween the two infiection points (pH 4-8,8). Where A is 
equal to or less than fi, each mL of the volume A of 1 N 
sodium hydroxrde is equivalent to 1 74.2 mg of K^HPO.s. 
Where A es greater than fi, each mL of the volume 28 - 
A of 1 N sodium hydroxide is equivaient to 174,2 mq of 
K 5 HP0 4 . 

Acceptance criteria; 98,0%-100,5% on the dried basis 

IMPURITIES 

o INSOLUBLE SUBSTANCE5 

Sampie solution: DIsso!ve 10 g in 100 mL of hot water. 
Anafysis: Filter the Sampie solution through a tared fil¬ 
tering crucibie, wash the insoluble residue with hot 
water, and dry at 105° for 2 h. 

Acceptance criteria: The weight of the residue is NMT 
20 mg (NMT 0.2%). 

* Carbonate 

Sampie: 1 g 

Analysis: Add 3 mL of water and 2 mL of 3 N hydro- 
chloric add Lo the Sampie. 

Acceptance criteria: NMT a few bubbles are evolved. 

* Chłoride and Sulfate, Chiohde (221) 

Sampie: 1.0 g 

Acceptance criteria: Shows no morę chłoride than cor- 
responds to 0.40 mL of 0.020 N hydrochloric acid 
(NMT 0.03%) 

* Chłoride and Sulfate, Sulfate (221) 

Sampie: 0.20 g 

Acceptance criteria: Shows no morę suffate than corre- 
sponds to 0.20 mL of 0.020 N sulfuric acid (NMT 
0,1%) 

* Arsenic, Method i (211): NMT 3 ppm 

« Iron 

Sampie solution: Dissolve 0.33 g in 10 mL of water. 
Analysis: To the Sampie solution add 6 mL of hydroxyla¬ 
minę hydrochEoride solution (1 in 10) and 4 mL of 
orthopnenanthrolme solution prepared by dissoMng 1 g 
of ortnophenanthroline in 1000 mL of water containing’ 

1 ml of 3 N hydrochloric acid, and dii u te with water to 
25 mL. 

Acceptance criteria: Any red color produced wrthin 1 h 
is not darker than that of a control prepared from 1 mL 
of Standard iron Solution (see Iron (241)): NMT 30 ppm. 

* Sodium: A solution (1 in 10) tested on a platinum wire 

imparts no pronounced yellow color to a nonluminous 
flame. 


USP Monographs 





5788 Potassium / Officiol Monographs 


USP 40 


Detete the folhwing: 

** Heavy Metals, Method I (231) 

Sample stock solution: Dissolve a portion equivalent to 
4.2 g of K 2 HPO 4 in enough water to make 50 ml, 
Analysis: Transfer 12 mL of the Sample stock solution to 
a 50-mL eolor-comparison tubę (Test Preparation). 
Transfer 11 mL of the Sompfe stock solution to a second 
eolor-comparison tubę containing 1.0 mL of Standard 
Lead Solution { Monitor Preparation) Transfer 1.0 mL of 
Standard Lead Solution and 11 mL of water to a third 
tolor-companson tubę (Standard Preparation). Proceed 
as directeo for Procedurą omitting the dilution to 
50 mL 

Acceptance criteria: NMT 10 ppm« lom^ 

* Limit of Fluoride 

[Notę—P repare and storę all Solutions in plastic 
containers] 

Buffer: 294 g/L of sodium citrate dihydrate in water 
Standard stock solution: LI 052 mg/mL of USP So¬ 
dium Fluoride RS in water 

Standard solution: Transfer 20,0 mL of Standard stock 
solution to a 100-mL volumetric fiask containing 
50.0 mL of Buffer , and dii u te with water to volume. 

Each mL of this solution contains lOOjig of fluoride ton, 
Sample: 2,0 g 

Electrode system: Use a fluoride*spedfic ion-indicating 
electrode and a silver-sitver chloride reference electrode 
connected to a pH meter capable of measuring poten- 
tials with a minimum reproducibility of ±0.2 mV (see pH 
(791)). 

Standard response linę: Transfer 50.0 mL of Buffer and 
2.0 mL of hydrochloric acid to a beaker, and add wate r 
to make lOOmL. Add a plastic-coated stfrring bar. In¬ 
sert the electrodes into the solution, stir for 15 min, 
and read the potential, in mV. Continue stirring, and at 
5-min intervals add 100, 100, 300, and 500 pL of Stan¬ 
dard solution , reading the potential 5 min after each 
addition, Plot the logarithms of the cumuiative fiuoride 
ion concentrations (0.1, 0.2, 0.5, and LOpg/mL) versus 
potential, in mV, 

Analysis: Transfer the Sampie to a beaker containing a 
plastic-coated stirring bar. Add 20 mL of water and 
2.0 mL of hydrochloric acid, and stir until dissolved. 

Add 50.0 mL of Buffer and sufficient water to make 
100 mL ( Sample solution)- Rinse and dry the electrodes, 
insert them into the Sample solution , stir for 5 min, and 
read the potential, in mV, From the measured potential 
and the Standard response linę determine the concentra- 
tion, C, in iig/mL, of fluoride ion in the Sample solution. 
Caiculate the percentage of fluoride ion in the portion 
of Dibasic Potassium Phosphate taken: 

Result = (C/Cu) x 100 

C - concentration of fluoride ion in the Sample 
solution (pg/mL), as defined above 
Cu - concentration of the Sample solution (pg/mL) 
Acceptance criteria: NMT 0.001% 

• Limit of Monobasic or Tribasic Salt 

Sample solution: Dissohre 3 g in 30 mL of water, and 
cool to 20*. 

Analysis: Add 3 drops of thymol blue TS to the Sample 
solution . 

Acceptance criteria: A blue color is produced, which is 
changed to yellow (with a greenish tinge) by the addi¬ 
tion of NMT 0.4 mL of 1 N hydrochloric acid. 

5PECIFIC TESTS 

* pH (791): S.5-9.6, in a solution (1 in 20) 

• Loss on Drying (731): Dry a sample at 105° to constant 
weight: it loses NMT 1.0% of its weight. 


ADDITION AL REQUIREMENT5 

* Packagenc and Storage: Preserve in wetl-closed 
containers. 

* USP Reference Standards (11) 

USP Sodium Fluoride RS 


Potassium Phosphates Injection 

» Potassium Phosphates Injection is a sterile solu¬ 
tion of Monobasic Potassium Phosphate and Di¬ 
basic Potassium Phosphate in Water for Injection, 
It contains not less than 95.0 percent and not 
morę than 105.0 percent of the labeled amounts 
of monobasic potassium phosphate (KH^P0 4 ) and 
dibasic potassium phosphate (K^HP0 4 ). It con¬ 
tains no bacteriostat or other preservative. 

Packaging and storage —Preserve In singfe-dose contain¬ 
ers, preferably of Type I glass, 

Labeling —The label States the potassium eon tent in terms 
of mNliequivalents in a g*ven volume, and States also the 
elemental phosphorus content in terms of millimoles in a 
given vo!ume. Label the Injection to indicate that it is to be 
diiuted to appropriate strength with water or other suitable 
fluid prior to administration, and that once opened any un- 
used portion is to be discarded. The label States also the 
total osmolą r concentration in mOsmol per L Where the 
contents are less than 100 mL, or where the label States that 
the Injection is not for direct injection but is to be diiuted 
before use, the label altematively may State the total osmo- 
lar concentration in mOsmol per mL. 

USP Reference standards (11)— 

USP Endotoxin RS 

Identification—It responds to the tests for Potassium (191) 
and for Phosphate (191 )■ 

Bacterial Endotoxins Test (85)—It contains not morę 
than 1.10 USP Endotoxin Units per mg of potassium 
phosphates, 

Particulate Matter in Injections (788): meets the re- 
quirements for sma!l-volume Injections. 

Other requlrements— it meets the reguirements under In- 
jections ona Implanted Drug Products (1). 

Assay for monobasic potassium phosphate —Transfer 
an aceurately measured volume of Injection, equiva)ent to 
about 300 mg of monobasic potassium phosphate, to a 
100-mL beaker, and dilute with water to about 50 mL. Place 
the electrodes of a suitable pH meter in the solution, and 
titrate with 0.1 N sodium hydroxide V5 to the inflection 
point to a pH of about 9.1. Each mL of 0.1 N sodium hy- 
droxfde Is equivalent to 13.61 mg of KH 2 P0 4 . 

Assay for dibasic potassium phosphate —Transfer an 
aceurately measured voiume of Injection, equivalent to 
about 300 mg of dibasic potassium phosphate, to a 100-mL 
beaker, and dilute with water to about 50 mL. Place the 
electrodes of a suitable pH meter in the solution, and titrate 
with OJ N hydrochloric acid V5 to the inflection point to a 
pH of about 4.2. Each mL of 0.1 N hydrochloric acid is 
equivalent to 17,42 mg of K 2 HPO 4 . 




